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1 Document purpose

As part of the project deliverables for Stage 2 of the Enhancing Community Resilience project, four
detailed case studies — nominated by South East Councils Climate Change Alliance (SECCCA) member
councils, and selected based on key criteria — were developed to focus on the vulnerability of
communities to a climate hazard scenario within a geographic boundary. These geographic case
studies were undertaken to apply the broader vulnerability assessment framework developed by the
project and demonstrate how to incorporate both the vulnerable sub-population and broader
community factors, including community assets, into the analysis.

The geographic case studies were developed in the form of ‘Power BI’ dashboards. This approach was
pursued because of the ability of the dashboards to assist in providing insights and to demonstrate the
applicability of output data in visualising community vulnerability considerations in relation to climate
hazard scenarios. It is anticipated that by providing the case studies in Power Bl format, subsequent
user experience and visualisation of data will provide insights that may otherwise not be readily
discovered.

This document outlines the purpose and selection process of the case studies, and demonstrates the
different pages and possible views that the case studies present. It steps through one of the case
studies, Heatwaves in the growth areas of Cranbourne East and Clyde North, in detail as an example of
how the case studies are delivered and can be interacted with by a user, and highlights examples of the
types of key insights the data provide.

This document, referenced as Paper 5, should be read in conjunction with the SECCCA-wide outputs
that are provided in the form of Microsoft (MS) Excel tables, PDF maps, and spatial data, as well as the
additional Papers 1 to 4 developed as part of this project to gain deeper understandings of the various
components of the project:

Paper 1 — Definitions and Approaches: Outlines and introduces the key terms and definitions, and
proposed conceptual framework by which community vulnerability and resilience to climate change are
to be assessed.

Paper 2 — Vulnerable Populations: Describes the vulnerable groups within the community, identified by
SECCCA councils, to be of concern in relation to the likely impacts of climate change.

Paper 3 — Methods and Application: Outlines the process used to identify and assess the vulnerability of
sub-populations in the community to climate change. This report provides a detailed explanation of
how inputs into the vulnerability assessment method, such as the role of community assets, can be
used as an entry point for the building of community resilience.

Paper 4 — SECCCA-wide Outputs: Findings and Guidance: Provides an overview of the outputs prepared
and findings drawn from the SECCCA-wide evaluation. This report includes high-level guidance on how
the outputs can be used to identify where there are likely to be groups or sub-populations in the
community that are more vulnerable to climate-related events.

2 Project background

Climate change is significantly increasing risks such as fires, floods, coastal erosion and heatwaves to
local communities throughout Australia. Preparing communities for current and future changes to the
climate is a critical task and requires protection of life, property, and wellbeing. Proactively preparing
communities to act prior to, during and after disasters builds community resilience to future impacts
and minimises risks and their consequences.
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The Enhancing Community Resilience Project will help prepare communities in the SECCCA region for
current and future changes to the climate, by improving community preparedness through practical
actions, tools, and resources. Project participants will be empowered with information and access to
new or improved services, enabling them to make individual decisions to prepare for climate change.

Leveraging the outputs of the SECCCA Asset Vulnerability Assessment (AVA) project, the project will also
assess the vulnerability of the SECCCA region’s community to climate change.

Working with SECCCA council members and climate science experts, the project will identify and
visualise the community services, demographics, locations, and communities that are exposed to the
impacts of climate change. Councils’ community planners are integral in understanding vulnerability
across communities, including cohorts such as aged care, disability, those with non-English-speaking
backgrounds (NESB) and youth.

A further stage of the project will develop, deliver and evaluate interventions to build community
resilience to climate risk by working with expert community development practitioners, councils,
emergency services, and communities.

The project outcomes and approach will be converted into a practical Toolkit for councils and
communities that can be applied in other regions throughout Australia to build community resilience to
climate change in these areas. This Toolkit will be developed using a parallel evaluation and collation of
lessons learned throughout the project.

For further background information on this project, refer to Paper 1 — Definitions and Approaches:
Appendix A.

3 Purpose of case studies and use of Power BI

The geographic case study approach involved applying the vulnerability assessment framework to an
‘area of interest’, which is essentially a geographic area likely to be impacted by a climate-change-
related event. The approach assessed community vulnerability by considering factors in addition to the
specific vulnerable sub-populations within the area of interest and used this assessment to provide
insights to support the building-of-resilience phase of the project. This case study approach aimed to
support a more comprehensive and nuanced assessment of community vulnerability, based on how
climate change affected capacity factors such as access roads, power outage history, or volunteering
levels across the broader community.

Power Bl is a powerful and data-driven visualisation tool that presents complex and big data in a
consumable and interactive manner. Presenting the case studies in this format allows councils to self-
drive the dashboard to interrogate the project outputs, find meaningful insights, and support decision-
making processes.

The case-study Power Bl dashboards contextualise the project output data by collating information into
a narrative defined around a specific climate hazard scenario. Power Bl then presents the information
in a range of visual formats, including maps, graphs, and tables, to support textual descriptions of
context and insights.

The multi-page dashboards guide the user through a climate hazard scenario and the vulnerable
populations of concern before presenting maps of broader community factors and graphical
representations of capacity considerations. The final page of the dashboard provides a graphical
visualisation where the user can combine key climatic, vulnerability or contextual indicators to garner
deeper insights into scenarios of concern.
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Presenting the case studies as Power Bl dashboards also demonstrates to councils how the project
outputs can be presented, combined and interpreted, and provides exemplars for replicability.

4 Case study selection process

Project Working Group members were requested to submit nominations for potential case studies
using selection proformas. The councils self-assessed their nominations against key criteria, which
included:

identification of the climate hazard scenario and the vulnerable sub-populations of

concern

details on the justification and description of why this scenario and these sub-populations were
identified

priority and severity of scenario

whether the scenario would impact other councils

availability of council representatives to assist, and their level of knowledge

key physical assets based on services provided, or other factors impacting capacity

availability of data to support the assessment.

Five case studies were nominated by councils and each criterion was rated by the Spatial Vision team
to determine the final four case studies (see Table 1).
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LGA Nominations and SV Team Rating

Case Case Study Area
Study

Number

Scenario/ Critl Crit3 Critd Crit 4 Total
(based on

Event Priority Specific Awvailable Available

Vul Sub- Reps/Staff Data Criteria)

SV Team
Comments

Pop

Kingston KG1 Residents who live | Flood and M M H H H H 1 Very good case
south of Mordialloc | Heat study for
Creek overland flood
and coastal
impacts
Casey CY1l Inundation of Coastal M H H H M M+ 2 Good case study
Casey Coast inundation for coastal
(storm and impacts (but due
tidal) to LGA
distribution
considerations
has been
assigned a rating
of serious
contender only).
Casey CY2 Heatwaves in Urban heat | M H H M M H 1 Good case study
Growth Areas/ New | and for heat impacts
Estates heatwaves
Mornington | MP1 Safety Beach to Flood, Heat | H M H H M M+ 1 Good case study
Pen Rosebud (including | and Coastal for coastal
Dromana and Capel impacts
Sound)
Cardinia CAl Gembrook/Cockato | Wildfire H H H H M M+ 1 Good case study
0 event for wildfire

Table 1: Case study nominations from councils. Key: M = Medium rating, H = High rating; 1 = highest rating, 2 = lowest rating. Coloured rows indicate highest-scoring

case studies based on criteria.
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5 Overview of case studies

From the nominations provided by SECCCA member councils, four geographic case studies were
selected for implementation using the Power Bl dashboard. The four case studies chosen aimed to
provide representation of climate hazards, vulnerable sub-populations and geographic context.

This case study focuses on the impact of heatwaves on vulnerable populations in the growth area and
new estate regions of Cranbourne East and Clyde North. The region already experiences, and is
anticipated to continue experiencing, intense heatwaves, the impacts of which are compounded by
the urban heat island effect and low canopy cover.

The community is characterised by higher populations of people from NESB, high rates of young
families with very young children, and high rates of housing stress. This case study highlights the
distribution of key vulnerable populations within the region to heatwaves, in the context of the
broader community factors and capacity considerations that potentially heighten, or reduce,
vulnerability.

This case study focuses on the impact of bushfires in the Cockatoo and Gembrook regions of Cardinia
Shire. These geographic areas have a high threat of bushfires and wildfires, with the majority of the
area being within the Bushfire Management Overlay with bushland, forest in the broader region and
a history of fires that have threatened Cockatoo and Gembrook. The most significant bushfire was
‘Black Wednesday’ in 1983, which directly impacted Cockatoo by killing six people, destroying 307
buildings and burning 1800 hectares.

The region also has close proximity to remnant bushland and vegetation, undulating terrain with
agriculture, bushland and forest. It is known to have a high fuel load with two significant forests,
Wrights Forest and the Bunyip State Forest, both being adjacent to Cockatoo and Gembrook.

If fire risk is escalated with high wind speeds, high temperatures, low humidity, dry fuels and high fuel
load conditions, a bushfire could spread swiftly with devastating effects on the short- and long-term
viability of the communities and the region.

The hills region also has challenges inherent to the area, namely the sense of social and physical
isolation, access and egress with one road in and one out for many communities, and the
susceptibility to disruption of the telecommunication and energy infrastructure during a climate
hazard.

The region hosts a wide range of demographic groups, with low socio-economic challenges that
increase the inherent vulnerability of people living in the area. The area is highly reliant on the
neighbouring towns of Emerald and Pakenham.
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Mornington Peninsula Shire nominated the coastal area extending from Safety Beach to Capel Sound
due to the significant social vulnerabilities within the community, including significant poverty,
homelessness, young people, people with a disability, older people and those with low income. This
area is particularly vulnerable to coastal processes such as inundation caused by tidal flooding and
storm surges.

Key climate risks identified in this area include:

e Jetty Road and Point Nepean Road intersection regularly inundates due to extensive runoff
and reduced discharge efficiency at outlet at times of high tide. This example highlights the
issue of low-lying critical infrastructure such as roads, businesses and leisure facilities going
underwater during compounding rainfall events and high tide levels.

e The Murray Anderson creek outlet became buried under sand, creating pits upstream near
the road and further upstream surging due to heavy runoff. This highlights the vulnerability of
coastal communities to heavy rain events and possible outfall efficiency reduction due to
sand migration and storm surge events. Repeated clearing of sand after heavy storm events
would be cost-prohibitive. Determination of alternate designs is prudent.

e 7-Eleven fuelling aisles at Point Nepean Road flooded due to sediment build-up in foreshore
pits. This highlights the impacts ranging from business and recreation losses due to
inundations, aggravated maintenance requirements and potential environmental threats of
inundation into areas such as fuel stations or contaminated tip sites.

e Drainage assets in easements in Dromana Bowl and Safety Beach become inundated in
low-lying areas.

This case study focuses on the vulnerable populations located south of Mordialloc Creek in relation to
flooding. Of particular concern are those who are over the age of 65, those who require high care,
those on a low income and those experiencing homelessness.

In the event of a flood in local streets, older people and people with disabilities who need assistance
are at greater risk due to being isolated in their homes. They may rely on people being able to visit
their home for personal care, taking medicine, home nursing or provision of meals. These supports
and services would not be able to reach them in the case of a flood blocking access to their home.

Kingston City Council shares flood management responsibilities with Melbourne Water. Flooding is a
significant issue for the community and creates challenges for the council and Melbourne Water.
Many of Kingston’s low-lying bayside suburbs experience localised shallow flooding during minor
storm events. Kingston is unique in that it is reliant on a significant number of stormwater pumping
stations as part of its drainage network.
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6 Case study components - dashboard demonstration

This section presents one of the four case studies in detail to demonstrate the interactivity and the
possible insights garnered from the collation and presentation of data in this format.

Screenshots of key views for each page are presented, alongside brief descriptions of the information
presented and insights based on this information.

The Power Bl case studies have seven pages for the user to explore and interact with:

1. Home page: a brief overview of the case study and its context in relation to the key vulnerable
populations and climate hazard

2. Climate view: information and views of the climate hazard and related climate variables

3. Vulnerable populations: information related to the vulnerable populations of concern, with
absolute populations of key vulnerable populations as well as the vulnerability rankings of
these populations

4. Broader community factors: information related to the additional factors that may influence
general vulnerability and self-sufficiency in light of an extreme event or disaster

5. Broader capacity considerations: information related to assets and services that, when
impacted in the event of an extreme climate event, can increase the general vulnerability of a
community

6. Intersection climate and vulnerability: allows interaction with the data to display user-
defined variables that relate to vulnerable populations, climate events, and broader
community factors and capacity considerations in combination to provide insights and
deeper contextual understanding

7. Definitions.

The example case study detailed in this section is Heatwaves in the growth areas of Cranbourne East
and Clyde North. This case study is highlighted as the example in this section as it was rated the
highest priority (Table 1).

Purpose

The purpose of the home page (Figure 1) is to introduce the case study’s focus climate hazard event
and context, and the general profile of the focus area, in relation to the key vulnerable populations. A
map of the case study area is provided for geographic context, and a tabular overview of average
vulnerability rankings compared with the SECCCA and LGA(s) averages. The user can navigate to any
other page by selecting the relevant button.

Key insights:

e Case study area is highly dense, with a total population of ~127,000 people, with high
populations of those aged over 65 (8,759 people) and those from NESB recent arrivals within
the last 5 years (9,685 people).

e Case study area generally has lower average vulnerability rankings compared with Casey and
Cardinia LGAs, and the SECCCA average, with the exception of single mothers.
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Heat Waves in the Growth Area of Cranbourne East & Clyde North

Case Study Introduction
This case study focuses on the impact of heat waves on vulnerable populations in the
growth area and new estate regions of Cranbourne East and Clyde North. The region Broader Broader Climate &
already experiences and is anticipated to continue experiencing intense heat wave events, Climate Vulnerable Community Capacity Vulnerability
the effects of which are compounded by the urban heat island effect and low canopy cover. Populations Eactors Chhdeatoss Fhtoniting
The community is characterised by higher pepulations of people from non-English speaking
backgrounds, high rates of young families with very young children, and high rates of
it etiicicd i 7 et Fre it | bl adti s i Lt S bl Wl At Key Definitions & Concepts
# Case Study Area Statistics
‘f}’
: 8759 940
g g
- ST B 2 -
3442 2974
\
3\
Vulnerability Rank Qverview
Indicator Age > 65 Age > 85 High Care Low MESB - Recent MESE - Recent  Single Mothers
Income  Arrivals (1Y)  Arrivals (5Y)
SECCCA Average 4.61 3.57 5.07 5.53 5.09 5.26 4.85
Y Casey Average 4.88 3.09 475 440 4.99 5.22 5.14
N J Cardinia Average 4.22 3.03 5.18 3.38 413 478 6.17
f Case Study Area 3.88 2.65 4.20 3.59 3.76 4.40 541
o Average
{

Figure 1. Home page — heatwaves.

Purpose

The climate page (Figure 2, Figure 3, and Figure 4) highlights the climate profile of the case study,
with climate hazards relevant to the case study defined and mapped, and key statistics highlighted.
For this case study, three key climate variables were mapped (as a percentage change from the
1981-2010 baseline): heatwaves, extreme temperature at 1 per cent Annual Exceedance Probability
(AEP), and heat health. The user can view each of these maps and related statistics by selecting the
relevant button.

Key insights:

e Heatwave events are expected to increase significantly across the entire case study region
(all regions to increase by a minimum of about 200 per cent by 2050), particularly in the
north-west regions of Pakenham and Officer.

e C(Clyde, Clyde North and Cranbourne East are expected to have the highest increase in extreme
temperatures by 2050.

e The number of days exceeding the heat health threshold is expected to significantly increase
across the case study area, in particular for Pakenham, Officer South, Officer and Clyde
North.
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Vulnerable Populations Broader Capacity Considerations

C ' imate Views Broader Community Factors  Intersection Climate & Vulnerability

Heat Wave - number of heat wave events MAPS

Page Overview

This page presents the distribution of key climate
indicators relevant for this case study: heat waves,
heat health days and extreme temperature. Overall,
the case study region currently experiences and will
continue to experience the impacts of elevated
temperatures.

Heat Waves

Extreme Temperature at 1% AEP

Heat Health - 30°C mean
temperature

D> OO0

Lo

Key insights include: Press 'Crtl’ and click button to view related map

+ Heat wave events are expected to increase
significantly across the entire case study region (all
regions to increase by a minimum of ~200% to
2050), particularly in the north west regions of
Pakenham and Officer

+ Clyde, Clyde North and Cranbourne East are expected
to have the highest increase in Extreme Temperatures
to 2050

« The number of days exceeding the Heat Health 1

Definitions

Heat wave: For use in this project, a heat wave looks
at continual high temperatures over the course of
several days. Used in this instance, a threshold of 3 or
more days over 35°C is applied, noting that other
definitions do exist and are applied. This should be
used in conjunction with heat comfort factors, such as

Juntion

threshold is expected to significantly increase across [ Vilgge § Y Heat Health.
the case study are, in particular for Pakenham, L__ BotnicRidge | Devan [ (T " .
Officer South, Officer and Clyde North S olows | [uaax Wave, 3 or more Heat Health: Heat health relates to days where the

| g::x:m;gzi{:{ e ) Mean Temperature (the combination of overnight

19715 - 225% minimum and daily maximums) exceed a set
i 20871% < 245% threshold. Temperature thresholds have been identified
B 2451% - 260% for Victoria, above which heat-related illness and
B 260 - 295% mortality increases substantially, where thresholds
B 29575 - 5% differ across the state. For the central region this
threshold is set to a Mean Temperature of 30°C.

A re presen cces: nodel for ¢ .5 i = -
Maps and figures are presenting the Access 1.0 model for an RCP 8.5 scenario Rl TR - Extreme temperature has been

derived by determining for an average annual period
0 . 3 Heat waves 0 9 Heat waves 2 5 1 % what are the events that are within the 1% of Annual
= < % . Exceedance Probabilities, i.e., what are the 1 in 100
4 # ) rojectio year events in relation to maximum temperature.

Figure 2. Climate view — heatwaves.

Vulnerable Populations Broader Capacity Considerations
Broader Community Factors  Intersection Climate & Vulnerability

Climate Views

Extreme Temperature at 1% AEP MADS

Page Overview

This page presents the distribution of key climate
indicators relevant for this case study: heat waves,
heat health days and extreme temperature. Overall,
the case study region currently experiences and will
continue to experience the impacts of elevated
temperatures.

O Heat Waves
\
@)

Extreme Temperature at 1% AEP

O Heat Health - 30°C mean
4 temperature

[
\
|

Key insights include: [ Press 'Crtl' and click button to view related map

« Heat wave events are expacted to increase ‘

significantly across the entire case study region (all | e

regions to increase by a minimum of ~200% to | Definitions .

‘ Heat wave: For use in this project, a heat wave looks

| at continual high temperatures over the course of

I several days. Used in this instance, a threshold of 3 or
i more days over 35°C is applied, noting that other

[ definitions do exist and are applied. This should be

‘ used in conjunction with heat comfort factors, such as
\

Heat Health.

2050), particularly in the north west regions of
Pakenham and Officer

« Clyde, Clyde North and Cranbourne East are expected
to have the highest increase in Extreme Temperatures
to 2050

+ The number of days exceeding the Heat Health
threshold is expected to significantly increase across
the case study are, in particular for Pakenham,
oOfficer South, Officer and Clyde North.

Devan Y, N )
R iasces \ | Extreme Temperature at Heat Health: Heat health relates to days where the
155::;:»; [CQ)'"“ sl Mean Temperature (the combination of overnight

| 7% BT minimum and daily maximums) excesd a set

| threshold. Temperature thresholds have been identified
for Victoria, above which heat-related illness and

B 640%- 650% mortality increases substantially, where thresholds

| P differ across the state. For the central region this

| i threshold is set to a Mean Temperature of 30°C.

6143 - 6.26%
I 6.27% - 6.39%

U T & ' 5 _
Maps and figures are presenting the Access 1.0 model for an RCP 8.5 scenario Bt Temperature: Extreme temperature has been
derived by determining for an average annual period

3 8 ‘I c 40 . 5 °C 6% what are the events that are within the 1% of Annual

Exceedance Probabilities, i.e., what are the 1 in 100
year events in relation to maximum temperature.

Figure 3. Climate view — extreme temperature at 1 per cent AEP.
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Vulnerable Populations Broader Capacity Considerations
Broader Community Factors  Intersection Climate & Vulnerability

Climate Views

Heat Health - Number of days exceeding the heat health threshold (30:C)

MAPS
Page Overview (—\/ Heat Waves
This page presents the distribution of key climate =
indicators relevant for this case study: heat waves, f | o
| (

heat health days and extreme temperature. Overall, Extreme Temperature at 1% AEP
the case study region currently experiences and will
continue to experience the impacts of elevated

temperatures.

S

() Heat Health - 30°C mean

~  temperature

Key insights include: Press 'Crtl' and click button to view related map

« Heat wave events are expected to increase
significantly across the entire case study region (all
regions to increase by a minimum of ~200% to
2050), particularly in the north west regions of
Pakenham and Officer

« Clyde, Clyde North and Cranbourne East are expected
to have the highest increase in Extreme Temperatures
to 2050

+ The number of days exceeding the Heat Health
threshold is expected to significantly increase across
the case study are, in particular for Pakenham,

Definitions

Heat wave: For use in this project, a heat wave looks
at continual high temperatures over the course of
several days. Used in this instance, a threshold of 3 or
more days over 35°C is applied, noting that other
definitions do exist and are applied. This should be
used in conjunction with heat comfort factors, such as
Heat Health.

Officer South, Officer and Clyde North. T § | Heat Health st 30C Days) | Hear Health: Heat health relates to days where the
{ [ - Change from Baseline 5% %
(%) Mean Temperature (the combination of overnight
375,00 - 420.0% minimum and daily maximums) exceed a set
4207% - 435.0% | threshold. Temperature thresholds have been identified
I 4351% - 445.0% | for Victoria, above which heat-related illness and
B 4457% - 465.0% | mortality increases substantially, where thresholds
B 4655 - 490.0% differ across the state. For the central region this

threshold is set to a Mean Temperature of 30°C.
Maps and figures are presenting the Access 1.0 model for an RCP 8.5 scenario Extreme Te ture: Extreme temperature has been
derived by determining for an average annual period
0 4 Days 2 2 Days 44 ] D/U what are the events that are within the 1% of Annual
: " Exceedance Probabilities, i.e., what are the 1 in 100
year events in relation to maximum temperature.

Figure 4. Climate view — heat health.

Purpose

The vulnerable populations page (Figure 5 and Figure 6) presents a range of visual formats related to
the key populations of concern related to the case study. This case study focuses on older people,
recent arrivals with a NESB, single mothers, those who require high care, and those on a low income.
The user can choose to see the distribution of these populations at a Statistical Area Level 1 (SA1) as
either total populations or as a vulnerability ranking.

To facilitate understanding of the distribution of these populations, total populations and averages
are aggregated to a suburb level. The drop-down item on the page allows the user to filter the
statistics and table by suburb. Selecting the table column headings can sort the chosen population
type from highest to lowest (or vice versa) to see which suburbs have the highest vulnerability
rankings.

The user can use this mapping, statistic and tabular information to identify pockets of vulnerable
populations, prioritise suburbs with higher vulnerable populations, and visually understand the
distribution of populations across the case study area.

Key insights:

e Devon Meadows has moderate to high vulnerability rankings for the low income, high care,
single mothers and aged-over-65 sub-populations.

e Cranbourne East has the highest population of those aged over 65 and 85. Those aged over
85 have a low average vulnerability ranking, likely reflecting the aged residential facilities
within the region (Figure 5).

e Botanic Ridge generally has a high mean household income, and low numbers of the sub-
population groups. The vulnerability of these sub-populations ranges from low to
moderate, with the exception of single mothers, who have a moderate to high average
vulnerability of 6.8 (Figure 6).
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= Climate Broader C Considerations
Vulnerable Populations : i

Broader Community Factors  Intersection Clhimate & Vulnerability

Page Overview

This page presents the mapping and statistics of olde r persons | MAPS Total Vulnerability
vulnerability ranking across the case study area, for | population ranking

key vulnerable populations. Key vulnerable (Age 65+)

populations identified for this case study were older

Py (\
people above the age of 65 and 85, those who are | Older Persons >65 \J "/
recent armvals into Australia in the past 1 to 5 years
and have poor English skills, single mothers, those =\ f\
who require high level of care, and those with low Older Persons >85 k,/ )
income. |

T NESB - Recent (5 yr) O O
Key insights indlude: i
= Devon Meadows has moderate to high vulnerability | = ~
rankings for the low income, high care, single mathers NESB - Recent (1 yr) ) J
and those aged >65 sub population. - \Urf
= Cranbourne has the highest population of those aged J P | Y '
above 65 and 85. Those aged above 85 have 3 low | Single Mothers @)

average vulnerability rank, likely reflecting the aged

residential facllities within the region, | High Care ) O
- Botanic Ridge generally has a high mean household s
income, and low numbers of the sub population groups. | —
The vulnerability of these sub populations range from low Population Low Income L) O
to moderate, with the exception of single mothers who [} |
have a moderate to high average vulnerability of 6.8. 1-28 T o
Press 'Ctrl’ and click button to view related map
26-50
B 500 B\ fousehold anival income ratier than otal popudation
Suburb Population Profile I 101 - 200 s prasented in this map
I 20 - 200 B
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Suburb Vulnerability Rankings nsity within the geographic region. Rather, it presents
i | of vulnerability for the popuiation - for example.
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Figure 5. Vulnerable populations — older people by total population.
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Page Overview & 5
This page presents the mapping and statistics of Household Income
vulnerability ranking across the case study area, for \

key vulnerable populations. Key vulnerable
populations identified for this case study were older d
people above the age of 65 and 85, those who are e
recent arrivals into Australia in the past 1 to 5 years
and have poor English skills, single mothers, those
who require high level of care, and those with low
income.

MAPS Total_ Vulnera_hiliiy
population ranking

Older Persons >65
i@ Older Persons >85

=" NESB - Recent (5 yr)
Officer South Pakenham

P

Key insights include:

+ Devon Meadows has moderate to high vulnerability
rankings for the low income, high care, single mothers
and those aged >65 sub population.

+ Cranbeurne has the highest population of those aged
above 65 and 85. Those aged above 85 have a low
average vulnerability rank, likely reflecting the aged
residential facilities within the region.

NESB - Recent (1 yr)

Single Mothers

High Care
+ Botanic Ridge generally has a high mean household
income, and law numbers of the sub population groups.
The vulnerability of these sub populations range from low Low Income

ORCRCRCRCRON®
000000

;n mnderatj, with th:: e:(eptmn of slw'nglebrrlmlhefrs wha R e S
ave a moderate to high average vuinerability of 6.8. P i - o
g o v No population Press 'Ctrl' and click button to view related map
$22,000 - $90,000
$20,001 - $105,000
I $105,001 - $115,000 * Mean household annval income rather than total population
STE.001 - 130,000 is presented in this map
$130,001 - $155,000

Suburb Population Profile

Botanic Ridge ~ Note 1: Vulnerability scores and rankings do not consider
Suburb Vulnerability Rankings density within the geographic region. Rather, it presents
. i the level of vulnerability for the population - for example:
393d 0 3 Suburb Age > 65 Age>85  NESB NESE Single High Low people aver 65 years old have an average vuinerabillty
Aged Over 65 Aged Over 85 (past1¥) (past5Y) Mothers Care  INCOME  ranking of 7.5 in Devon Meadows (regardless of whether
) Botanic Ridge 162 200 225 586 540 240 there are 4 older people or 400 older people).
Recent Arrivals (past...  Recent Arrivals (past 1Y)
Note 2: Ranking is a scale from 1-10, and represents the
134 107 g .
Single Mothers s A vulnerability ranking for that SA1 ranked against all other
5 i SECCCA SAls. Suburb values are an average of SA1

Figure 6. Vulnerable populations —mean household income, focusing on Botanic Ridge.
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Purpose

Within a given location, a number of additional factors may influence general vulnerability and self-
sufficiency relating to an extreme event or disaster. This is the case not only for vulnerable

populations but also for the community as a whole.

These broader community factors can relate to how self-sufficient the given population is, what
general health concerns may exist, and how well-connected or trusting the community is.

This page presents a number of measures that act as an indicator of broader community resilience or

vulnerability across a larger geographic area (Figure 7 and Figure 8).

Key insights:

e The case study area has a high rate of new residents, with 50 per cent of residents in the area
having had a different address 5 years ago (Figure 7). Half the population is concentrated in
the Clyde and Clyde North suburbs, highlighting these new development areas. New residents
in an area may have lower experience with the local climate conditions, and hence may have

a higher vulnerability to heatwaves.

e Botanic Ridge, Cranbourne East, and parts of Pakenham and Officer have higher populations

of people with respiratory conditions (Figure 8).

Broader Community Factors

Vulnerable Populations

Broader Capacity Considerations

Page Overview ”
Within a given geographic location there are a
number ngfaddf\cnral fi:mc!s that may influence Experlence
general vulnerability and self-sufficiency in light of
an extreme event or disaster. This is not only
within vulnerable populations, but also in the
community as a whole.

These broader community factors can relate to
how self-sufficient the given population is, what
general health concerns may exist and how well
connected or trusting the community is to one
another.

This page presents a number of measures that act
as an indicator of broader community resilience or
vulnerability across a larger geographic area.

Same Address
[ as5 Years Ago
f (total pop)
0
— 1-75
76 - 150
. 15125
B 226 - 300
. 0 593

13% 50%

dimate Intersection Climate & Vulnerability

Self-Suffici

Measures

Measures

Heart related
condition

‘ Volunteensm ]

‘ Past Experience

condition

Respiratory related |

Educational Score - Yr
12 Equivalent

Health Care card or
concession card

Car Ownership (>2
per household)

Young People <5yrs

Sacial Connection
Measures

Crime - overall
offences per year

tton to view related map

Figure 7. Broader community factors — same address as 5 years ago (indicating possible past

experience).
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Front Page

Page Overview

Within a given geographic location there are a
number of additional factors that may influence
general wulnerability and self-sufficiency in light of
an extreme event or disaster. This is not only
within vulnerable populations, but also in the
community as a whole.

These broader community factors can relate to
how self-sufficient the given population is, what
general health concerns may exist and how well
connected or trusting the community is to one
another.

This page presents a number of measures that act
as an indicator of broader community resilience or
vulnerability across a larger geographic area.

Broader Community Factors

General Health

e
By
Cranbourne

Narthp
——

N

2
i
Meadows:| f
|
}{_‘_\‘1 pop) .
e 1-20
! 21-35

Clydemorm

Respiratory Condition (tatal

B 35 -50
I GRS
Bl 7c-10

50%

Vulnerable Populations

Broader Capacity Considerations
dimate Intersection Climate & Vulnerability

Self-Sufficiency
Measures

Additional Vulnerability
Measures

condition

Volunteerism | baticard ‘

Respiratory related
condition

Past Experience ‘

Health Care card or
concession card

Educational Scare - Yr
12 Equivalent

Car Ownership (>2 y
per household) Young People <5yrs

Sodial Connection
Measures

Crime - overall
offences per year

Press 'Ctil’ and click button to view related map

Figure 8. Broader community factors — respiratory condition population.

Purpose

A location or geographic community can have assets that provide a number of services to the area.
These assets provide broader capacities. Based on the location, coverage, distance or level of service
provided, they can potentially mitigate impacts of an extreme event. If these assets or services are
impacted during an extreme event, there can be an increase in general vulnerability.

This can relate to key infrastructure and utilities, emergency services, social assets and other general
sufficiency assets such as banks or supermarkets.

This page (Figure 9 and Figure 10) presents graphical representations of key broader capacity

considerations.

Key insights:

e Al SAls in all suburbs have relatively good access to supermarkets, pharmacies and banks
Access to public transport varies across the case study region; for example, all SAls in
Pakenham have access within 400 m while Officer South has no public transport within

440 m (Figure 9).

e Most suburbs are well-serviced in regard to coverage for ambulances, fire stations, hospitals,
neighbourhood safe places (NSPs) and police stations. Distance to NSPs is lower for Officer,
Officer South and Pakenham (Figure 10).
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Self-sufficency Measures
Emergency Services
Environmental Measures
Measures

Infrastructure & Utilities

Broader Capacity Considerations

Self-sufficiency measures

Measures - select to turn on/off Z
=@ Post Office within Skm =#= Banks within 5km <& Supermarket within 5km
1”Y
Pakenham Botanic
dge

Officer

Junction
Village

Clyde (Vic)

Cranbourne
East

Devon Cranbourne

North

Vulnerable Populations Climate
Broader Community Factors  Intersection Climate & Vulnerability

Page Overview

A location or geographic community can have
assets that provide a number of services to the
area. These assets provide broader capacities
and based off the location, coverage, distance
or level of service provided, they can potentially
mitigate impacts of an extreme event. If these
assets or services are impacted during an
extreme event, there can be an increase in
general vulnerability.

This can relate to key infrastructure and
utilities, emergency services, social assets and
other general sufficiency assets such as banks
or supermarkets.

Note: Values represent the average coverage of
the SA1s by factor/asset (averaged for the
suburb).

Note: Open Street Map data has been used for
some of the asset locations. Please be aware
that this data is not updated frequently, so
asset counts may not be accurate.

Figure 9. Broader capacity considerations — self-sufficiency measures.

Broader Capacity Considerations
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Broader Community Factors  Intersection Climate & Vulnerability

Page Overview

A location or geographic community can have
assets that provide a number of services to the
area. These assets provide broader capacities
and based off the location, coverage, distance
or level of service provided, they can potentially
mitigate impacts of an extreme event. If these
assets or services are impacted during an
extreme event, there can be an increase in
general vulnerability.

This can relate to key infrastructure and
utilities, emergency services, social assets and
other general sufficiency assets such as banks
or supermarksats.

Note: Values represent the average coverage of
the SA1s by factor/asset (averaged for the
suburb).

Note: Open Street Map data has been used for
some of the asset locations. Please be aware
that this data is not updated frequently, so
asset counts may not be accurate.

Figure 10. Broader capacity considerations — emergency services.
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Purpose

This page presents combinations of key vulnerable populations across suburbs with additional
relevant indicators (Figure 11 and Figure 12). The purpose of visually combining vulnerability ranks
with other indicators on a combination graph is to present scenarios that generate deeper thought
and discussion.

Key insights:

e People on a low income and those aged over 85 are highly vulnerable in Officer South. This
area is expected to have an increase in heatwave events of almost 300 per cent by 2050.
SA1s in the suburbs have no access to any public transport within 400 m (Figure 11).

e In comparison with Officer South, although older people aged over 85 in Devon Meadows are
highly vulnerable (with an average vulnerability ranking of 7.5) the heatwave change from
baseline is expected to be lower, at about a 215 per cent increase as opposed to a greater
than 300 per cent increase (Figure 12).

e Although the four sub-populations presented generally have low vulnerability rankings,
Pakenham is expected to experience the greatest increase in heatwave events and heat
health days by 2050 (Figure 12).

- = Vulnerable Populations Broader Capacity Considerations
Broader Community Factors Climate

Overview 8 350% ;.  Bar Graph - Key Indicators v
This page presents combinations of key ] Select all
vulnerable populations across suburbs e
with additional relevant indicators. 200% W Age 65 Over
[] Age 85 Over

The purpose of visually combining 6

oo Low Income
vulnerability ranks with other indicators is 2500% !
to present scenarios that generate L] NESB 1yr
deeper thought and discussion (refer to S
blue box for example). e Hold ‘Cirl’ dowr in R

Line Graph - Additional Indicator... £ ~
Il Heat Wave 2050 (% change from baseline)

] Heat Health 2050 (% change from baseline)

[] Extreme Temperature at 1% AEP (% chan...

Initial insights include:

« People on low income and those above the
age of 85 are highly vulnerable in Officer
South. This area is also expected to have
an increase of heat wave events of almost
300% by 2050, and SAls in the suburbs
having no access to any public transport
within 400m.

+ In comparison to Officer South, although
older people aged >85 in Devan Meadows

150%

100%

Low Income and Age 65 Over

~

W Car Ownership - 2 or more (%)
1 Public transport - any mode within 400m (...

Heat Wave 2050 (% change from baseline) and Car O.

0

are highly vulnerable with an average 3 y % ing in di { £
i ?a hi\lfw T hajwave Q\\\BD;, ‘50\} @0"‘@ \z"\"“; \ 'P@z . ‘“:«\'\ C‘\\{A ‘_\@@ \‘6@; 2‘\“@ el iving in different address ﬁoTﬂ Syrs ago (
change from baseline is expected to be 0[,\@-\‘ e L ° q;j@‘\“ \\CQP‘ o@'d o o [] Mean Annual Income Percentile Bracket (%)
o~ ! o Al R Ca -
‘am::'ogt‘/:m;:::"nneam asiopposed iy * ©° (3 o [] General Health - Health Care Card (%)
S AhOlGH the foursubjpopulations Suburb [] General Health - Cardiovascular Disease (...
presented generally have low vulnerability =
rankings, Pakenham is expected to ® Low Income @ Age 65 Over @Heat Wave 2050 (% change from baseline) @ Car Ownership - 2 or more (%) [] General Health - Respiratory Disease (%)
experience the greatest increase in heat
wave events and heat health days to
2050. Known Unknowns Note 1: the left y-axis labels relate to the bar graph
Although a number of indicators are able to be mapped, graphed and presented, it is critical to recognise Vulnerable Populations' and the right y-axis labels
that there are factors that are not - either due to a lack of available data or the intangibility or non-spatial relate to the line graph Additional Indicators"
aspect of the factor. A key example relevant to this case study is housing condition and quality data, which
is not readily available but would be a critical lens to overlay if it were as it would provide an environmental Nate 2: the additional indicators relate to the total
context. This data, that could have information such as presence of an air conditioner and building material population in the given area.

Figure 11. Climate and vulnerability intersection — low income, aged over 65, heatwave (per cent change
from baseline) and car ownership.
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Climate & Vulnerability Intersection

Overview

This page presents combinations of key
vulnerable populations across suburbs
with additional relevant indicators.

The purpose of visually combining
vulnerability ranks with other indicators is
to present scenarios that generate
deeper thought and discussion (refer to
blue box for example).

Initial insights include:

« Pecple on low income and those above the
age of 85 are highly vulnerable in Officer
South, This area is also expected to have
an increase of heat wave events of almost
300% by 2050, and SAls in the suburbs
having no access to any public transport
within 400m.

« In comparison to Officer South, although
alder peaple aged >85 in Devon Meadaws
are highly vulnerable with an average
vulnerability ranking of 7.5, the heatwave
change from baseline is expected to be
lower at a ~215% increase as opposed to
a >300% increase

« Although the four sub populations.
presented generally have low vulnerability
rankings, Pakenham is expected to
experience the greatest increase in heat
wave events and heat health days to
2050.
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Although a number of indicators are able to be mapped, graphed and presented, it is critical to recognise
that there are factors that are not - either due to a lack of available data or the intangibility or non-spatial
aspect of the factor. A key example relevant to this case study is housing condition and quality data, which
is not readily available but would be a critical lens to overlay if it were as it would provide an environmental
context. This data, that could have information such as presence of an air conditioner and building material

Vuinerable Populations
Broader Community Factors

Broader Capacity Considerations
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Note 1: the left y-axis labels relate to the bar graph
"Vulnerable Populations' and the right y-axis labels
relate to the line graph Additional Indicators"

Note 2: the additional indicators relate to the total
population in the given area.

Figure 12. Climate and vulnerability intersection — aged over 65, aged over 85, low income, NESB (within 1
year), heatwave (per cent change from baseline) and heat health (per cent change from baseline).
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7 Appendix A: Other case study Power Bl visualisations

The following images present singular screenshots for the case study dashboards for each case
study. Although not presenting as much detail as the heatwaves case study above, key insights
for some pages are textually described in the screenshots.

Geographic Community Case Study - Inundation at South Mordialloc Creek

Case Study Introduction

This case study focuses on the vulnerable populations located south of Mordialloc Creek in
relation to flooding. Of particular concern are those who are over the age of 63, those who
require high care, and those on a lew income and those experiencing homelessness.

In the event of a flood in local streets, older people and people with disabilities whe need
assistance are at greater risk due to being isolated in their home. They may rely on people
being able to visit their home for personal care, taking medicine, home nursing or provision

T e e R e i i e i bt uBal b b b s by

A iy

South'oi} ordialloc Creek:

|
KINGSTON |

FRANKSTON

ilrigrabks Broader Broader Climate &
Climate Pailatione Community Capacity Vulnerability
e Factors Considerations Intersection

Press ‘Critl' and click page button to go to selected page

Case Study Area Statistics
53K 9484
1201 2098

Vulnerability Rank Overview

Key Definitions & Concepts

Values ege > 63 Age > B5 High Care Low Income

Case Study Average 5.36 3.90 5.80 7.32
Kingston Average 5.25 4.09 5.67 7.12
SECCCA Average 461 3.57 5.07 5.28

Figure 13. South Mordialloc Creek case study —home page.

The 1-in-100-year flood extents shown in this case study are based on information that is shown
within the Kingston Planning Scheme. This data will be superseded by the findings from a joint
Melbourne Water and City of Kingston flood modelling study across the entire municipality. The

new mapping, incorporating the latest climate change forecasts, will provide valuable data that

can be used to inform broad consultation with vulnerable communities.
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Climate Broader Capacity Considerations

vul hera b I e Po pu Iat lons Broader Community Factors  Intersection Climate & Vulnerability

Bage Ghenicw Older Persons (Age 65+)

Key wulnerable populations identified for this case
study were older people, those who require high care,
those with low income and those experiencing
homelessness.

MAPS Tu‘tal_ Vulnera_h]lity
population ranking

Aspendale
Gardens:

bd
Key insights from include: Older Persons >65

« Same of the most vulnerable low income people in the
SECCCA region are located in these Suburbs, with
Chelsea Heights having a vulnerability ranking score of
~9.4, and Chelsea, Carrum Bonbeach and Mordialloc all
having ranks above 8.0,

= Although the average vulnerability ranking are generally
low to moderate for all suburbs, the SA1 maps highlight
key pockets of highly vulnerable homeless people in
Chelsea Heights, Chelsea and Bonbeach.

- The area that intersects Chelsea, Chelsea Heights and
Bonbeach is highlighted as a packet of highly vulnerable
people, with vulnerability rankings scoring high for all five
vulnerable sub populations of concem

@)
O

O
Homeless ** O

* Mean household annual income rather than total population
s presented in this map
** No direct homeless statistics exist.

Older Persons >85

High Care

Low Income *

@086

| Population
Note 1: Vulnerability scores and rankings do not consider
density within the geagraphic region. Rather, t presents the
level of vulnerability for the population - for example:
people over 65 years old have an average vulnerability
ranking of 6.7 in Carrum (regardless of whether there are 4

Q484 1201 Suburb Vulnerability Rankings or 400 people over 65 in the suburb).

Note 2: Ranking Is a scale from 1-10, and represents the

All v

suourb Agp=bs  Agess Hign Care  Lowlincome  Homeless " vulnerability ranking for that 51 ranked against all other
Aspendale 5.18 453 412 671 053 SECCCA SA1s. Suburb values are an average of SA1
2098 Aspendale 412 1.82 335 582 053 vulnerability ranks.
= A Gardens 3
h Bonbeach 5.50 407 .07 8.00 257

Figure 14. South Mordialloc Creek case study — vulnerable populations page (with key insights).

Vulnerable Populations Broader Capacity Considerations
Cimate Intersection Climate & Vulnerability

Broader Community Factors

y Self-Sufficiency Additional Vulnerability
Page Overview Measures Measures
Within a given geographic location, there are a
number of additional factors that may influence
general vulnerability and self-sufficiency in light of
an extreme event or disaster. This is not only
within vulnerable populations, but also in the
community as a whole.

Volunteerism

Heart related
condition

Past Experience

| Volunteerism ‘
‘ condition

These broader community factors can relate to
how self sufficient the given population is, what
general health concerns may exist and how well
connected or trusting the community is to one
another.

Educational Score - Yr

12 Equivalent Young People <5yrs

Car Ownership (>2
per household)

Health Care Card or

| Respiratory related
| Concession Card

This page presents a number of measures that act
as an indicator of broader community resilience or
vulnerability across a larger geographic area.

Social Connection
Measures

Voluntary Work for an
Organisation (total pop)

Figure 15. South Mordialloc Creek case study — broader community factors page.
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Broader Capacity Considerations

Vulnerable Populations
Climate

Broader Community Factors
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Intersection Climate & Vulnerability

Page Overview

A location or geographic community can
have a number of assets that provide a
number of services to the area. These
assets provide broader capacities and
based off the location, coverage, distance
or level of service provided, they can
potentially mitigate impacts of a potential
extreme event.

If these assets or services are impacted
during an extreme event, there can be an
increase in general vulnerability. This can
relate to key infrastructure and utilities,
emergency services, social assets and
other general sufficiency assets such as
banks or supermarkets.

Note: Values represent the average coverage of
the SA1s by factor/asset (averaged for the
suburb,

Naote: Open Street Map data has been used for
some of the asset locations. Please be aware
that this data is not updated frequently, so
asset counts may not be accurate.

Figure 16. South Mordialloc Creek case study — broader capacity considerations page.
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Geographic Community Case Study - Inundation at Rosebud

Case Study Introduction
This case study focuses on the vulnerable populations located from Capel Sound to Safety

Beach in the Morningten Peninsula Sire in relation inundation caused by coastal seal level rise vl bi Broader Broader Climate &
and storm surge, as well as overland flooding. Climate Hnerane Community Capacity Vulnerability
Populations
Factors Considerations Intersection

This region is home to a range of vulnerable sub-populations, in particular those who
experience homelessness, those on low incomes, young people, people who need assistance
and older people.

Press ‘Cril' and click page button to navigate to selected page

Key Definitions & Concepts

Rosebud - Dromana Case Study Area Statistics

33K 11K 1716

2418 1587 1286

Vulnerability Rank Overview

MORNINGTON Geographic Area Aged Over 65 High Care Homelessness Low Income Youth (15 to 19)

PAENINSULA

Case Study Average 4.80 6.30 2.00 7.30 2.30
Mornington Peninsula Average 4.00 5.00 6.20 6.50 3.50
SECCCA Average 4.60 5.10 5.30 5.50 5.30

Figure 17. Rosebud case study —home page.

Climate

Vulnerable Populations

Broader Capacity Considerations

Page Overview

This page presents the inundation extents across
the region relevant to this case study: a 1/100 year
overland flood extent, the extent of a storm surge
at 82cm sea level rise, and a combined extent of
flooding and storm surge as a proxy for a
compounded inundation event. Figures for
projected rainfall events are also presented in
tabular format.

Key insights include:

« Coastal regions Rosebud, McCrae and Capel
Sound are most at risk of being inundated in
storm surge and flooding events

« Total rainfall is projected to drop by ~6% for all
suburbs into 2050, however extreme rainfall
events at 1% AEP are expected to increase by
around 20%, particularly at Safety Beach

818 mm

766mm

Total Annual Rainfall 2050 -
Change from Baseline (%)

Broader Community Factors  Intersection Climate & Vulnerability

1in 100 Year Flood Extent MAPS

1in 100 year Flood Extent

Storm Surge at 82 cm SLR

HMON

Combined Flooding and Storm
Surge at 82 cm SLR

=
U

Press 'Crtl’ and click button to view related map

Definitions

0 year flood: A flooding event that has a 1%
probability of oceurring in any given year. This can be
up to, or exceeding, a given extent. It is also referred
to as a recurrence interval

Sto e at 82c : A storm surge, or storm
tide event, is a coastal inundation event in which a
storm forces the modelled sea level inland. In relation
to the 82cm Sea Level Rise model, this inland surge is
up to 1.4m and is linked to a 1%AEP event, or a 1%
probability of occurring in a given year.

] 1in 100 Year Flood
<

R P: Extreme rainfall has
been derived by determining for an average annual
period what are the events that are within the 1% of
Annual Exceedance Probabilities, i.e., what are the 1

Extreme Rainfall at 1% AEP 2050 - ~
Change from Baseline (%)

Note: Total annual rainfall and extreme rainfall at Suburbs

1% AEP values are representative of the Access 1.0

GCM RCP 8.5 scenario T
Capel Sound |

Note: Flood extents are sourced from Melbourne Dromana |

water and are the best extents available at the time, McCrae |

noting that they do not account for any on-ground Rossbud |

flood mitigation efforts. Cafati Daarh Mfic)

in 100 year events in relation to rainfall.

-6.62% 17.23%
-6.14% 20.11%
-6.23% 16.93%
-6.38% 1745% v
_AgEe 99 240L

Figure 18. Rosebud case study —climate page (with key insights).
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= Climate Broader Capacdity Considerations
Vu I hera b I e Po pu I ations Broader Community Factors  Intersection Climate & Vulnerability

Page Overview
Key vulnerable populations identified for this case Older Persons (Age 65"') Total Vulnerability

study were people over the age of 65, youth, those MAPS et i
who require high care, those with low income and pop 9
those experiencing homelessness. —~ )
\
Older Persons 65 ) C )
Key insights include: ~ -
« Youth in Safaty Beach have a higher vulnerability ranking
(4.2) than the other suburbs Homeless **
« Although the population of people >65 years old is
higher in Safety Beach, the vulnerability of those people
- i o bk High Care

are lower than ather suburbs, potentially reflecting the
location of retirement villages

+ People aged above 65 have a moderate to high
vulnerability rank of 6.3

+ All suburbs have a moderate to high vulnerability rating
for those with low income, in particular Capel Sound and
Dromana that have ratings of 8.8 and 8.0 respectively

« The average vulnerability of those experiencing
homelessness is generally low to moderate across the
geographic area, with pockets of high vulnerability
(particularly in Rosebud and Capel Sound).

Low Income *

Youth (15-19)

OO0 0O

OO0 0

Press 'Ctil" and click button to view related map

* Mean household annual income rather than totaf population
** No direct homeless statistics exist.

Population

Note 1: vulnerability scores and rankings de not consider
density within the geographic region. Rather, It presents the
level of vulnerability for the population - for example: people
over 65 years old have an average vulnerability ranking of 6.3

1 1 K 1 5 8 7 Suburb Vulnerability Rankings in Dromana (regardless of whether there are 4 or 400 peopie

over 65 in the suburb).

65 Suburb Age =65  Homeless  High Care Low Income  Youth 15 to 19 A
- Note 2: Ranking is a scale from 1-16, and represents the
R E 7 3
2418 Capel St 3 22 071 871 8.76 139 vulnerability ranking for that SA1 ranked against all ather
Dromana 633 3.83 367 8.00 200 SECCCA SAls. Suburb values are an average of SA1
teed Ass McCrae 556 m 5.67 778 289 Y \ulnerability ranks.
Rncahiird ann 297 ART74 555 120 :

Figure 19. Rosebud case study — vulnerable populations page (with key insights).

Vulnerable Populations Broader Capacity Considerations

Broa de s co bt Ity Fado e Cimate Intersection Climate & Vulnerability

i ) Self-Sufficiency Additional Vulnerability
Page Overview Volunteerism Measures Measures
Within a given geographic location, there are a
number of additional factors that may influence
general vulnerability and self-sufficiency in light of
an extreme event or disaster. This is not only
within vulnerable populations, but also in the
community as a whole.

Heart related
condition

| Volunteerisr |

condition

| Past Experience

These broader community factors can relate to
how self sufficient the given population is, what
general health concerns may exist and how well
connected or trusting the community is to one
another.

Educational Score - Yr

35 Equivalent Young People <5yrs

Car Ownership (>2
per household)

Health Care Card or

| Respiratory related
| Concession Card

This page presents a number of measures that act
as an indicator of broader community resilience or
vulnerability across a larger geographic area.

Social Connection
Measures

Valuntary Work for an
Organisation (total pop)

Press 'Ctrl' and select button to view related map

11% 37%

Figure 20. Rosebud case study — broader community factors page.
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Self-sufficiency
Measures
Emergency Services
Environmental Measures
Social Infrastructure
Measures
Infrastructure & Utilities

Total Count of Services
(self sufficiency)

8

Petrol Stations
14
Supermarkets
2

Pharmacies

0
Doctors

234

Bus Stops
6

Banks

2
Post Offices

Suburbs

Broader Capacity Considerations

Capel Sound

Dromana
® Petrol Station within Skm
@ Supermarket within Skm
@ Post Office within Skm
McCrae
® Doctor within Skm
@ Pharmacy within S5km
@ Banks within 5km
Rosebud

Safety Beach (Vic.)

=
g

50%
Average Coverage of SA1s within Suburb (%)

Vuinerable Populations

® Public Transport within 400m

Broader Community Factors

Cimate Intersection Climate & Vulnerability

Page Overview

A location or geographic community can
have a number of assets that provide a
number of services to the area. These
assets provide broader capacities and
based off the location, coverage, distance
or level of service provided, and they can
potentially mitigate impacts of a potential
extreme event.

If these assets or services are impacted
during an extreme event, there can be an
increase in general vulnerability. This can
relate to key infrastructure and utilities,
emergency services, social assets and
other general sufficiency assets such as
banks or supermarkets.

** No doctors within 10km of SA1s in any
suburbs

Note: Values represent the average coverage of
the SA1s by factor/asset (averaged for the
suburb).

Note: Open Street Map data has been used for
some of the asset locations. Please be aware
that this data is not updated frequently, so
asset counts may not be accurate.

Figure 21. Rosebud case study —broader capacity considerations page.

Climate & Vulnerability Intersection

Vulnerabie Populations

Broader Community Factors

dimate Broader Capacity Considerations

Page Overview

This page presents combinations of key
vulnerable populations across suburbs
with additional relevant indicators.

The purpose of visually combining
vulnerability ranks with other indicators is
to present scenarios that generate deeper
thought and discussion (refer to blue box
for example).

Initial insights include:

« People with Low Income in Capel Sound
have a very high vulnerability ranking of
~8.8, and have the lowest density of
households having two or more cars.
Additionally, ~10% of the general
population have a cardiovascular disease.

+ Low income people in Dromana have a
moderate to high vulnerability ranking of 8,
and a population of young children (0-4
years old) of 4.4%, potentially reflecting the
higher proportion of young families in the
area who may be struggling financially.
Dromana also has a high proportion of the
population whe are new to the area (~41%
who had a different address 5 years ago).

+ Safety Beach has the highest average
coverage of SAls being impacted by a
combined flooding and storm event at 24%.
Those in Safety Beach who have low
income or require high care have moderate
to high average vulnerability rankings of 6.4
and 6.8 respectively.

50%
6
x
c
&
A 40%
@
E
g 4
= 30%
z
o
3
20%
2
10%
0 0%

Capel Sound Dromana MeCrae safaty Beach Rosebud
(Vic)

Suburbs

®Low Income - Rank @ Combined Flooding & Storm Events (%) @ Car Ownership - 2 or more (%)

(%)

Known Unknowns

Although a number of indicators are able to be mapped, graphed and presented, it is critical to recognise that there are
factors that are not - either due to a lack of available data or the intangibility or non-spatial aspect of the factor. A key
example relevant to this case study is housing condition and quality data, which is not readily available but would be a
critical lens to averlay if it were as it would provide an envirenmental context.

Combined Flooding & Storm Events (%) and Car Ownership..

v

Bar Graph - Vulnerable Population
[T Age >65 - Rank
] High Care - Rank

] Homeless - Rank

Low Income - Rank
Youth (15-19) - Rank
] Youth (20-24) - Rank

Hold 'Ctrl’ to select multiple indicators

Line Graph - Additional Factors

Il Combined Flooding & Storm Events (%)
"] Annual Rainfall Change (%)

W Car Ownership - 2 or more (%)

[] Health Care Card Holders (%)

[_] Open Space (%)

] Different Address (%)

] General Health - Cardiovascular (%)

["] Young Children 0-4 years (%)

Nate 1: the left y-axis labels relate to the bar graph
"Vulnerable Populations' and the right y-axis labels
relate to the line graph ‘Additional Indicators"

Note 2: the additional indicators relate to the total
population in the given area.

Figure 22. Rosebud case study — climate and vulnerability intersection page (with key insights).
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Geographic Community Case Study - Bushfires in Cockatoo & Gembrook

Case Study Introduction
This case study focuses on the impact of bushfires in the Cockatoo and Gembrook regions

of Cardinia Shire. Broader Broader Climate &
3 Vulnerable Z %

i . Climate ; Community Capacity Vulnerability

These geographic areas have a high threat of bushfires and wildfires, with the majority of Populations Factors Considerations Intersection

the area being within the Bushfire Management Overlay with bushland, forest in the broader
region and a history of fires that have threatened both Cockatoo and Gembrook. The most
significant bushfire was "Black Wednesday’ in 1983 that directly impacted Cockatoo by killing

A nonnla dactravinn 207 hiildinae and hirnina 1800 hactarac Press 'Ctrl" and

lick page button to go to selected page ey Definitions & Concepts

Gembrook:: Cochltod Case Study Area Statistics

926 48 th Percentile
#7454 Ove Popuiat  Annua Tncome Peren
e 53 186

Gembroak /

Vulnerability Rank Overview

| Geographic Area Age > 65 Age > 85 High Care Low Income
Cardinia 4.22 3.03 5.18 3.38
Gembrook Cockatoo 4.79 A 470 4.40
CS Average
SECCCA Average 4.61 3.57 5.07 5453

Figure 23. Gembrook and Cockatoo case study — home page.

Vulnerable Populations Broader Capacity Considerations

Broader Community Factors  Intersection Climate & Vuinerability

MAPS

Page Overview

This page presents the dimate related extents across
the region: the Bushfire Management Qverlay (BMO)
extent, the change in extreme temperature by 2050
and the change in the Standard Precipitation Index
(SPI) by 2050 (both as compared to the 1981-2010
baseline).

O Bushfire Management Overlay

Cj Extreme Temperature at 1% AEP

Key insights include: O Standard Precipitation Index

- The majority of both Cockatoo and Gembrook are
cavered by the BMO, indicating a higher known risk of
bushfires

« The region is expected to see an increase in extreme
temperatures at 3 1% Annual Exceedance Probability
(AEP) of approximately 6%, from approximately 37°C to
39°C

« The expected increase in SPT indicates a drying out of the
region, which may contribute to an increase of fuel load

Press 'Ctrl" and

k button to view related map

Definitions

ov :The BMO is a
planning scheme provision used to guide the development
of land in areas of very high to extreme bushfire hazard.
E Tem) Extreme temperature has been
denved by determining for an average annual period what
are the events that are within the 1% of Annual
Exceedance Probabilities, i.e., what are the 1 in 100 year
events in relation to maximum temperature.

Stal Index (SFPI): The SPLis based on the
"/ probability of precipitation for any time scale. The

probability of observed precipitation is then transformed

[77] Bushfire Management

Overlay
% into an index. For this application, the number of months
i that fall below this index in a maving window has been
Suburb Bushfire Management SPI - 2050 Change Extreme Temperature - 2050 applied.
Querlay Cover (%) from Baseline (%) Change from Baseline (%)
Cockatoo (Vic) 96.10 201 668 = (e era o e
CErbEoE 850 2807 560 prabability of an event being equal or exceeded in any

given year, usually expressed as a percentage, i.e., a 1-in-

Note: Extreme Temperature and SPI maps and figures are presenting the Access 1.0 GCM model 100:yeat event iasac) Sacance (af happeing Misnymlven

for an RCP 8.5 scenarto.

Figure 24. Gembrook and Cockatoo case study — climate page (with key insights).
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Vulnerable Populations

Page Overview

Key vulnerable populations identified for this case
study were older people above the age 65 and 85,
those who require a high level of care, and those with
low income.

Older Persons (Age 65+

Key insights from this page are:

- On average, all four sub-populations in Gembrook have
generally higher vulnerabilities than in Cackatoa

. y rankings of subpop vary across both
Suburbs, however the southern area in Gembrook has
higher vulnerability rankings for all four sub populations

« There is a higher population of those requiring assistance
in Cockatoo (119 people) as compared to Gembrook (67
people). However, those peaple in Gembrook have a
higher vulnerability ranking.

+ Mean household annual income is comparable across
both Suburbs, as is the vulnerability ranking of those
people in the Low Tncome sub population

Cockatoo

Climate
Broader Community Factors

Broader Capacity Considerations
Intersection Climate & Vulnerability

B i oot
Older Persons >65 C) O
Older Persons >85 C O
High Care O O
Low Income O 5 O

Press 'Ctrl" and click button to view related map

* Mean houselold annual incame rather than total
population is presented in this map

Cockatoo
Select all (vic) Gembrook Population Note 1: Vulnerability scores and rankings do not
o consider density within the geographic regfon.
‘2:‘25‘5 Rather; it presents the level of vulnerability for the
9 2 6 B s5-60 population - for example: people over 65 years old
s'ﬁ'_':zs have an average vulnerability ranking of 4.0 in
gec Cockatoo (regardless of whether there are 4 older
people or 400 older people).
5 3 Suburb Vulnerability Rankings
Note 2: Ranking is a scale from 1-10, and represents
Suburb Age > 65 Age > 85 High Care Low Income the vulnerability ranking for that SAI ranked against
= — all other SECCCA SAls. Suburb values are an average
1 86 Gembrook 5.57 475 560 440 of SA1 wulnerability ranks.
Cockatoo (Vic) | 4.00 267 3.80 440

Figure 25. Gembrook and Cockatoo case study — vulnerable populations (with key insights).

Broader Capacity Considerations
Intersection Climate & Vulnerability

Vulnerable Populations

Broader Community Factors

imate

Self-Sufficiency
Measures

Additional Vulnerability
Measures

Page Overview

Within a given geographic location there are a
number of additional factors that may
influence general vulnerability and self-
sufficiency in light of an extreme event or
disaster. This is not only within vulnerable
populations, but also in the community as a
whole.

Volunteerism

Heart related
condition

Respiratory related

Past Experience i

7

/ Cockatoo

| Volunteerism ‘

These broader community factors can relate to
how self-sufficient the given population is,
what general health concerns may exist and
how well connected or trusting the community
is to one another.

Educational Score - Yr
12 Equivalent

Young People <5yrs

This page presents a number of measures that
act as an indicator of broader community
resilience or vulnerability across a larger
geographic area.

Social Connection
Measures

Voluntary Work for an
Organisation (total pop)

Press 'Ctrl’ and select button to view related map

Figure 26. Gembrook and Cockatoo case study — broader community factors page.
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= = - Vulnerable Populations Broader Community Factors
Broader Capacity Considerations i S -
Climate Intersection Climate & Vulnerability

Self-sufficiency 100

Page Overview
Measures

A location or geographic community can have
assets that provide a number of services to
the area. These assets provide broader
capacities and based off the location,

Emergency Services

3 gy coverage, distance or level of service
Environmental Measures e provided, they can potentially mitigate
5 impacts of an extreme event. If these assets
S AT E or services are impacted during an extreme
c & event, there can be an increase in general
£ vulnerability.
=
] This can relate to key infrastructure and
& - utilities, emergency services, social assets and
Self _Sulf - Total Cc_xunl = z 2?1:rnisrerr:‘e::al{\(;s:ﬁ\cwency assets such as banks
Services (self sufficiency) e
& ** No trains or trams within case study area,
2 X or within 400m of any SA1s within the case
Supermarkets 20 study area
%ost Offices ** No Hospitals within 10km for any SAls in
1 Cockatoo or Gembrook
Bank : Cockatoo (Vic.) Gembrook .
G Nate: Values represent the average coverage of
43 Suburb the SAls by factor/asset (averaged for the
Bus Stops @ Supermarket within Skm (%) @ Post Office within Skm (%) ®Banks within 5km (%) @Bus Stop within 400m (%) suburb).

Note: Open Street Map data has been used for
some of the asset locations. Please be aware
that this data is not updated frequently, so
asset counts may nat be accurate.

Figure 27. Gembrook and Cockatoo case study — broader capacity considerations page.

- g, - Vulnerable Populations Broader Community Factors
Climate & Vulnerability Intersection
ty Cimate Broader Capacity Considerations
Overview 4 80 Bar Graph - Key Indicators >
This page presents combinations of key 1 Age Over 65 (Rank)
vulnerable populations across suburbs s
with additional relevant indicators. [] Age Over 85 (Rank)
The purpose of visually combining W High Care (Rank)
vulnerability ranks with other indicators 78 ] Low Income (Rank)
is to present scenarios that generate 2
deeper thought and discussion (refer to 4 g
blue box below for example). 2 £
= 5 Hold 'Ctrl" to select m le indicators
Initial insights include: % o~
« The average vulnerability of the High L3 7675 Line Graph - Additional Factors v
Care sub population is generally high o = s
(5.6) across Gembrook, especially 5 g [] Bushfire Management Overlay (%)
when considering that SALs within e H ] Extreme Temperature 2050 (% change f...
the suburb are on average covered 2 3 —
by 60% by the Bushfire 5 [] SPI 2050 (% change from baseline)
Management Overlay. 7 © . i
- Almost 80% of people have a [ | Mean Annual Income Percentile Income ...
second f:ar,_which is c_r\tma\ for , [] Same address as Syears ago (%)
evacuation in a bushfire event.
- People who require high care more W Car ownership - 2 or more (%)
wvulnerable in Gembrook than those St 3
in Cockatoo. Although both suburbs [ | General Health - Cardiovascular (%)
: " 0 72
have similar density of those with Gembrook Cockatoo (vic) ] General Health - Respiratory (%)
respiratory diseases, Gembrook has Suburb
a higher density of those with ] Telecommunication - 4G Coverage (%)
cardiovascular diseases. ®High Care (Rank) ® Car ownership - 2 or more (%)
Known Unknowns Note 1: the left y-axis labels relate to the bar graph
Although a number of indicators are able to be mapped, graphed and presented, it is critical to recognise Vulnerable Populations' and the right y-axis labels
that there are factors that are not - either due to a lack of available data or the intangibility or non-spatial relate to the line graph Additional Indicators'
aspect of the factor. A key example relevant to this case study is housing condition and quality data, which is
not readily available but would be a critical lens to overlay if it were as it would provide an environmental Note 2: the additional indicators relate to the total
context. poptilation in the given area.

Figure 28. Gembrook and Cockatoo case study — climate and vulnerability intersection page (with
key insights).
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Appendix A: Acronyms

AEP
MS
NESB
NSP
SA1
SECCCA

Annual Exceedance Probability

Microsoft

non-English-speaking background

Neighbourhood Safe Place

Australian Bureau of Statistics Statistical Area Level 1
South East Councils Climate Change Alliance
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