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Executive Summary 
Resilient South is a partner project between the Cities of Onkaparinga, Holdfast Bay, Marion 
and Mitcham and State and Federal Governments to develop a Regional Climate Change 
Adaptation Action Plan (the Adaptation Plan) for the southern Adelaide region (the region).  
As part of this process an Integrated Vulnerability Assessment (IVA) was undertaken for the 
Resilient South project to identify priority areas for focussing adaptation planning.  

The IVA was developed and implemented using a collaborative approach and involved 
participation by the project team (comprising consultants, Resilient South Project 
Coordinator and Project Management Committee members) and Project Champions 
(stakeholders from across the region who have self nominated to take part in the project). 

The Resilient South project is underpinned by the understanding that to be effective, the 
adaptation planning process should give consideration to each attribute in the Model of 
Receptivity throughout the project, and to the receptivity of key stakeholders and institutions 
in relation to each attribute. The approach used to develop and implement the IVA as 
described in this report, responds to the Model of Receptivity as described in the figure 
below. 

Relationship of IVA to Model of Receptivity   
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assessed by the 
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IVA resulted in 
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Analysis of the IVA identified a series of priority indicators (refer table below) from which 
areas of focus will be derived in the third and final stage of the Resilient South project.  The 
full results of the IVA process are documented in the IVA Technical Report1. 

Priority indicators for adaptation planning  

Domain  Priority Indicators   

Economy and 
Infrastructure  

Quantity of stormwater generated 

Condition of jetties and boat ramps 

GRP from local viticulture 

Percentage of down time for telecommunications infrastructure 

Quality of cycling and walking infrastructure (e.g. footpaths etc.) 

Increased urban density impact on individual wellbeing* 

GRP from manufacturing* 

Environment 
and Natural 
Resources  

Proportion of terrestrial fauna species that are threatened (regional, state) 

Impact of pest plant and animal threats to the terrestrial environment 

Surface water quantity and quality - Hills 

Surface water quantity and quality - Plains 

Area of native vegetation cover outside of DEWNR reserves 

Impact of pest plant and animal threats to the marine environment 

Proportion of terrestrial flora species that are threatened (regional, state) 

Cliff erosion  

Condition and extent of native vegetation by vegetation type (Fernland/herbland) 

Beach erosion 

Dune erosion 

Condition and extent of native vegetation by vegetation type (Samphire shrubland) 

Social and 
Community  

Demand for emergency services 

Impact on people geographically isolated from transport services  

Impact on people aged over 65 years and at risk 

Self assessed health 

Impact on people who require assistance for core activities 

School attendance 

Demand for social support services 

Impact on children < 12 years of age  

Number of outdoor civic events held by Councils 

Condition of public realm (street scapes, street trees, paving, drinking fountains, public 
art)* 
Quality of open space (predominantly green space)* 

* Denotes those area of focus identified as a result of further analysis based on considerations described in section 
3 of this report.  

                                                
1 Refer City of Onkaparinga (2014) IVA Technical Report prepared by URPS and Seed Consulting Services  as part 
of the Resilient South consultancy led by URPS, for the Cities of Onkaparinga, Holdfast Bay, Marion and Mitcham in 
association with the Government of South Australia and the Australian Government.  This report provides 
comprehensive detail regarding the primary and secondary indicators and their assessment.   
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Resilience and opportunities for the region  

Although the IVA is focused on understanding those aspects that might be particularly 
vulnerable to the impacts of climate change, the analysis of the IVA also identifies a number 
of aspects which have lower vulnerability.  Indicators can have low vulnerability for a 
combination of reasons and could be as a result of either resilience or an opportunity that is 
presented.   

Those indicators that have been identified as having lower vulnerability scores as a result of 
high resilience to future climate change comprise:  

• Demand for emergency evacuation centres and facilities  

• GRP from retail trade  

• Costs of waste management  

• GRP from education and training 

• Ability to access educational and lifelong learning facilities  

• Delivery of potable water  

• Groundwater quality and quantity McLaren Vale PWA  

Opportunities were identified in relation to: 

• Tourism - Tourism was assessed through the IVA using the following indicators: 

o Tourist accommodation occupancy rates  
o GRP from tourism (Accommodation and food services) 

• People choosing to live or work in the region  

Next steps 

The third and final stage of the Resilient South project is to prepare the Climate Change 
Adaptation Action Plan.  The primary aim of the adaptation planning process will be to 
consider the priority indicators identified in the table above and identify adaptation actions 
that reduce or address their vulnerability.  In addition, the adaptation planning process will 
also consider those indicators that have been identified as having lower vulnerability as a 
result of high resilience to future climate change and those that present opportunities to 
take advantage of.   
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1 Introduction 
Resilient South is a partner project between the Cities of Onkaparinga, Holdfast Bay, Marion 
and Mitcham, and the South Australian and Federal Governments to develop a Regional 
Climate Change Adaptation Action Plan (the Adaptation Plan) for the southern Adelaide 
region (the region) as identified by Figure 1-1). 

Figure 1-1 The Southern Region  

 

The Adaptation Plan aims to deliver a consolidated source of rigorous scientific information 
about climate change risks, opportunities and vulnerabilities for specific sectors with detailed 
recommendations regarding adaptation options.  The project’s objectives are to: 

• Improve hazard management and minimise risks associated with climate change impacts 
in the region 

• Improve emergency response capabilities relevant to climate change impacts 

• Increase the region's understanding of climate change risks, vulnerability and adaptation 
responses. 

An important aspect of the project is undertaking the Integrated Vulnerability Assessment 
(IVA) which is the focus of this report.  
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1.1 Background to the Project 

This report is the culmination of work undertaken in stage two of the project and utilises and 
builds on information collected in stage one including:  

• Climate change scenarios2-this report describes current and potential future climate in 
the Southern Adelaide region   

• Values workshops3-a series of workshops were undertaken in stage one to identify 
regional values that have been used to inform the IVA undertaken in stage two of the 
project  

• Regional profile4-the profile describes the key attributes of the Region as it is now as 
reported under the headings of ‘community’, ‘natural environment’ and ‘economy and 
infrastructure’ 

• Map server5- an online map server has been developed and contains spatial data relating 
to social, natural and economic aspects of the region.  The map server enables more 
detailed investigation of data and analysis of multiple data sets including exploration of 
their interrelationships 

• Key informant interviews-targeted interviews were undertaken with representatives of 
organisations from the southern region to better understand those institutional 
characteristics or attributes that lend themselves to an organisation or institution having 
a greater degree of adaptive capacity 

• Receptivity survey- this survey gathered information from representatives of 
organisations relevant to the Southern region regarding how they absorb information and 
make change, level of awareness of a changing climate and the perceived barriers and 
opportunities to change 

• Change research6-this report synthesises and analyses primary and secondary research 
undertaken to better understand how change occurs, what barriers to change exist, the 
institutional characteristics, attributes and tools likely to be associated with a high degree 
of resilience and capacity to adapt, and how these learnings can be applied in the context 
of the Adaptation Plan 

Resilient South is being undertaken over three key stages with stakeholder participation a 
key feature of the project (refer figure 1-2). 

 

 
                                                
2 City of Onkaparinga (2014) Climate Change Scenarios Report– Resilient South, prepared by SKM as part of the 
Resilient South consultancy led by URPS, for the Cities of Onkaparinga, Holdfast Bay, Marion and Mitcham in 
association with the Government of South Australia and the Australian Government. 
3 City of Onkaparinga (2013) Stage 1 Stakeholder Engagement Report – Resilient South, prepared by URPS as part 
of the Resilient South consultancy led by URPS, for the Cities of Onkaparinga, Holdfast Bay, Marion and Mitcham in 
association with the Government of South Australia and the Australian Government 
4 City of Onkaparinga (2014) Regional Profile – Resilient South, prepared by URPS for the Cities of Onkaparinga, 
Holdfast Bay, Marion and Mitcham in association with the Government of South Australia and the Australian 
Government. 
5 www.resilientsouth.com.au 
6 City of Onkaparinga (2013) Social & Institutional Mechanisms for Transitioning to Resilient Practices , prepared by 
URPS for the Cities of Onkaparinga, Holdfast Bay, Marion and Mitcham in association with the Government of South 
Australia and the Australian Government. 
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Figure 1-2 Project Approach  

 

Relationship with Zone Emergency Management Planning  

Resilient South is being undertaken in parallel to the preparation of the Zone Emergency 
Management Plan (ZEMP) for the Southern region.  The ZEMP process focuses on mitigating 
risks associated with natural disasters and other emergencies, for example, earthquakes, 
bushfire, flooding and extreme heat.  Some of the hazards considered by the ZEMP will be 
exacerbated by climate change, for example, bushfire, flooding and heatwaves.   

The ZEMP includes a risk assessment process which focuses on hazards in the current 
climate.  This is in contrast to the IVA process undertaken for Resilient South and 
documented in this report which utilises projections of future conditions (i.e. future climate 
at 2070).  Some of the hazards being considered by both the ZEMP and the Adaptation Plan 
however may have common management responses and therefore, coordination between 
both projects is occurring.  In addition, SAFECOM is a key funding partner of the Resilient 
South project.  

Model of Receptivity 

A key objective of the Resilient South project is to integrate the social sciences and draw on 
learnings regarding the social and institutional mechanisms required for transitioning 
towards more resilient and sustainable systems and practices.       

Emerging from an appreciation of the social and institutional dimensions of adaptation, the 
Model of Receptivity (refer figure 1-2) is a tool for considering factors influencing the 
willingness and ability of organisations to undertake climate change adaptation actions.  This 
model is a key foundation of the approach to the Resilient South project and recognises that 
for change to occur, capacity must exist or be created across the four attributes of 
awareness, association, acquisition and application.   
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Receptivity throughout the project, and to the receptivity of key stakeholders and institutions 
in relation to each attribute. 

The approach used to develop and implement the IVA as described in this report, responds 
to the Model of Receptivity as described in figure 1-3. 

Figure 1-3 Relationship of IVA to Model of Receptivity   

 

1.2 Role of this Report  

This report summarises the IVA undertaken for the Resilient South project.  In particular, 
this report documents: 

• Methodology used for implementing the IVA 
• Approach to analysing the results of the IVA 
• Priority indicators to be taken forward as areas of focus in the adaptation planning stage 

of the Resilient South project.  

The full results of the IVA process are documented in the IVA Technical Report7.   

                                                
7 Refer City of Onkaparinga (2014) IVA Technical Report prepared by URPS and Seed Consulting Services  as part 
of the Resilient South consultancy led by URPS, for the Cities of Onkaparinga, Holdfast Bay, Marion and Mitcham in 
association with the Government of South Australia and the Australian Government 
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2 What is an IVA? 
An IVA is a tool that helps to identify areas of vulnerability to the impacts of climate change.  
It is a tool that can assist with prioritising or identifying areas for focussing adaptation 
action.   

The IVA is an evolution in purely risk based approaches to climate change adaptation 
because it considers both the potential impact of climate change (exposure and sensitivity) 
and adaptive capacity (refer table 2-1 for definitions of these and other key terms used in 
this section). 

Table 2-1 Definitions of key terms  

Term  Definitions 

Climate variable  Climate variables refers to different climate impacts projected for a particular 
timeframe and include increased frequency of bushfire, coastal inundation, 
reduced rainfall, rainfall intensity, temperature increase, increased frequency of 
heatwaves, increased temperature of Gulf waters etc. For Resilient South, 
exposure relates to predicted changes in the climate at 2070. 

Exposure  

 

Exposure considers the likelihood of a feature or its function being subjected to a 
climate variable.  For example, beaches are exposed to coastal inundation, but 
not exposed to increased frequency of bushfires. 

Sensitivity Sensitivity considers the degree to which a feature or its functions are affected 
by a climate variable.  

For example, older people are sensitive to heatwaves, dunes are sensitive to 
coastal inundation, built structures are sensitive to bushfires.  

Adaptive capacity  

(to cope with 2070 
conditions)  

 

Adaptive capacity is the ability of a feature or system to adjust to climate change 
impacts (including climate variability and extremes) to moderate potential 
damages, take advantage of opportunities, or cope with consequences.  

Consideration is given to what extent a feature or its function in its current form, 
with current management practices or funding, able to continue to function, cope 
or adjust to the expected climate conditions at 2070.   

For example, water sensitive urban design (WSUD) can provide the ability for a 
streetscape to function in response to reduced rainfall, but if no WSUD measures 
are in place now, then the adaptive capacity would be considered to be less than 
if WSUD was currently in place 

Domain Three domains apply to the Resilient South Project: 

• Economy and infrastructure  

• Social and community 

• Environment and natural resources 

Sector  Thirteen sectors apply to the Resilient South project (refer table 2-2) 
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2.1 How was the IVA developed?  

The IVA framework used for the Resilient South project was developed drawing on the 
Guidelines for Developing a Climate Change Action Plan and Undertaking an Integrated 
Vulnerability Assessment prepared by the Local Government Association8. 

Developing the IVA framework involved three key steps as summarised by figure 2-1 and 
described in more detail below.   

Figure 2-1 Key steps to developing the IVA Framework 

 

 

 

 

 

 

 

 

1. Identify potential indicators  

An essential step in developing the IVA framework is identifying the indicators for which 
exposure, sensitivity and adaptive capacity to climate change are to be considered.   

Indicators were identified using the following criteria: 

• Related to the regional values developed based on the Stage One workshops.  
 
The Resilient South project has adopted a values informed approach to selecting 
indicators, with a set of regional values being identified through the initial stakeholder 
workshops undertaken in Stage One9 of the project.  This approach reflects the broader 
project’s methodological focus on the role of social and institutional mechanisms of 
change in climate change adaptation.  The indicators selected therefore, reflect the 
identified values from Stage One.  

• Ensured coverage of multiple domains.   

The following domains have been identified for the project: 

o Economy and infrastructure  
o Social and community 
o Environment and natural resources  

                                                
8 Local Government Association of South Australia (2012). Guidelines for Developing a Climate Change Action Plan 
and Undertaking an Integrated Vulnerability Assessment, Local Government Association of South Australia, Adelaide 
9 Refer City of Onkaparinga (2013) Stage 1 Stakeholder Engagement Report – Resilient South, prepared by URPS 
as part of the Resilient South consultancy led by URPS, for the Cities of Onkaparinga, Holdfast Bay, Marion and 
Mitcham in association with the Government of South Australia and the Australian Government 

Identify indicators to be assessed by the IVA 
using a range of criteria 

Refine the indicators to ensure they can be 
assessed using the IVA method   

Select the climate variables that the indicators 
are to be assessed against   

Indicator database (73 
indicators) 

IVA Framework 

Indicators reflect values 
identified in Stage One 
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• Ensured coverage of the thirteen sectors which are the focus of the project.  

• Relevant to multiple sectors (refer table 2-2). 

Table 2-2 Domains and Sectors to be considered in the Adaptation Plan 

Domain Environment and  Natural 
Resources 

Social and Community Economy and 
Infrastructure 

Sector Water resources 

Coastal management 

Biodiversity 

Community health and 
individual wellbeing 

Emergency management 

Culture and heritage 

Energy and water 

Waste 

Tourism 

Transport 

Food and wine 

Infrastructure and urban areas 

Manufacturing and services 

 

• Reflected the five capitals, which provides an alternate assessment of the resources of a 
given community based on the following categories: 

o Human: The collective value of personal health, knowledge, skills and experience. 
o Social: The collective value of social relationships for facilitating cooperative action. 
o Environmental: The collective value of natural resources (water, soil, biodiversity, etc) 
o Physical: The collective value of production assets (buildings, computers, machinery) 
o Economic: Economic wealth, profitability and diversity of a community. 

2. Refinement of indicators  

The list of indicators was further refined based on their relevance and assessability with 
each being reviewed according to the following criteria: 

• Does the indicator make sense in the context of the IVA approach? 

• Does sufficient data exist to assess the impact of climate change on the indicator? 

• If sufficient background data is not available, is sufficient expertise available to assess 
the indicator?  

In total, 73 indicators were selected to be assessed by the IVA undertaken for Resilient 
South and are listed in Appendix A.   

3. Selection of climate variables 

The final step in developing the IVA framework involved identifying the climate variables to 
be used in the assessment of the indicators. 

Climate variables describe various aspects of the future climate such as:  

• average maximum and minimum temperatures   

• temperature at different times of the year e.g. summer versus winter 

• frequency of heatwaves  
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• quantity and seasonality of rainfall 

• intensity of extreme rainfall events 

• frequency of extreme fire danger days  

• risk of coastal inundation 

• water temperatures in the Gulf St Vincent 

• acidification of the waters of Gulf St Vincent 

• incidence of frost 

The description of such variables relies on choosing a climate projection, which indicates the 
expected trend in climate variables under various emissions scenarios and the quantum of 
change.   

In determining what projection is to be used, three key factors were considered: 

• emissions scenario (e.g. low, medium or high); 
• climate model output (e.g. median or 90 percentile results); and 
• year of the projection (2030, 2070 or 2100).  

For the Resilient South project it was agreed that the climate variables used by the IVA be 
based on the following: 

• medium emissions scenario; 
• median model output; and 
• timeframe of 207010. 

Climate variables used in the IVA were described based on the projections outlined in the 
Climate Change Scenarios report11 prepared as part of stage one of the Resilient South 
project.  

Table 2-3 summarises the climate variables used by the IVA.  

  

                                                
10 If a shorter timeframe is chosen, such as 2030, it may be more meaningful or easier to relate to by stakeholders, 
but the impacts of climate change are harder to identify in an IVA. On the other hand, using longer term projections 
such as 2100 may present strong changes in climate variables but be at a time scale that is not meaningful to 
stakeholders. 
11 Climate Change Scenarios Report (2014) prepared by SKM as part of the Resilient South consultancy led by 
URPS, for the Cities of Onkaparinga, Holdfast Bay, Marion and Mitcham in association with the Government of South 
Australia and the Australian Government 
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Table 2-3 Climate variables used by the IVA  

^ Forest Fire Danger Index (FFDI) is calculated from daily temperature, humidity and wind speed and (longer term) 

changes in soil and fuel dryness. 

Climate variable  Description  

Temperature increases - 
winter  

Temperature is projected to increase by 1.75°C in winter by 2070 under a 
medium emissions outlook. Average maximum temperatures in winter will 
increase from 15-16°C to 17-18°C. 

Temperature increases - 
spring 

Temperature is projected to increase by 2.25°C in spring by 2070 under a 
medium emissions outlook (A1B1 scenario). Average maximum 
temperatures in spring will increase from 18-23 °C to 21-26 °C. 

Temperature increases - 
summer 

Temperature is projected to increase by 1.75°C in summer by 2070 under 
a medium emissions outlook. Average maximum temperatures in summer 
will increase from 26-28°C to 28-30°C. 

Frequency of heatwaves 
(measured as the sequence of 
days ≥ 40 °C) 

Under the 2070 medium emissions scenario, periods of up to five 
consecutive days ≥ 40 °C may occur, up from a three consecutive days in 
1980-1999. 

Under baseline conditions temperatures exceed 40°C for more than 2 days 
at least once every 10 years. Under 2070 medium emissions this sequence 
will occur every 1-2 years.  

Sequences of 3 >= consecutive days with average temperatures of at 
least 32°C will remain uncommon, even under the 2070 high emissions 
scenario. However their average frequency is projected to increase from 
once every 5 years in 1980-1999 to once every 1.5 years under the 2070 
high emissions scenario.  

Rainfall reduction – winter and 
spring 

Rainfall is projected to reduce by 15% in winter and spring by 2070 under 
a medium emissions outlook. 

Rainfall reduction - summer Rainfall is projected to reduce by 7.5% in summer by 2070 under a 
medium emissions outlook. 

Intensity of rainfall For Adelaide Airport, 100 year ARI daily rainfall is projected to increase 
from 76 mm to over 85 mm under the 2070 medium emissions scenario. 
This event is projected to increase from 102 mm to about 114 mm at 
Willunga. 

Bushfire frequency Under a medium emissions outlook the number of days with a very high 
Forest Fire Danger Index (FFDI)^ is projected to increase by 41% by 
2070. Under a medium emissions outlook the number of days with an 
extreme FFDI is projected to increase three-fold by 2070, increasing from 
2 to 6. 

Increased risk of coastal 
inundation 

Warming of the atmosphere and oceans could lead to global mean sea 
levels rising by up to 0.47 m by 2070 and 0.79 m by 2100. 

Increased temperatures in the 
Gulf St Vincent 

Sea surface temperatures are project to rise from 1 to 1.5°C rise in the 
oceans surrounding South Australia by 2070 under a medium emissions 
outlook.  

Increased acidification of Gulf 
waters 

The pH of surface oceans will drop by 0.1 to 0.3 units by 2100.  

CO2 increases Under the medium emissions outlook carbon dioxide concentrations in the 
atmosphere will increase to 700 ppm.  

Incidence of frost The incidence of frost conditions (daily minimum temperatures of 2°C or 
less) are projected to decline from 3.5 days/y in 1980-1999 to 1 day in 2.5 
years by 2070. 

Potential evaporation Evaporation is projected to increase most (in percentage terms) in autumn 
and winter, particularly under the 2070 high emissions scenario. Annual 
average potential evaporation at Mt Bold Reservoir is projected to increase 
from 1617 mm in 1980-1999 to 1639 mm in 2070. With the projected 
increase in evaporation and decrease in rainfall, the winter excess of 
rainfall over evaporation (which drives catchment water flows and soil 
water accumulation) is projected to decline from 175 mm in 1980-1999 to 
154 mm in 2070 (under the high emissions scenario). 
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To complete the IVA, scores are assigned to how exposed something is to a climate variable 
(e.g. rainfall reduction in winter or an increase in bushfire frequency) and how sensitive 
something is to that exposure.  The potential impact is determined by assessing exposure 
plus sensitivity.   

Vulnerability is then identified by considering potential impact in relation to the adaptive 
capacity of a feature or its function to cope or adjust. 

Figure 2-2 shows how exposure, sensitivity, potential impact and adaptive capacity are all 
considered in the evaluation of vulnerability to a defined climate change variable. 

Figure 2-2 Exposure, sensitivity, potential impact and adaptive capacity are all considered in the 
evaluation of vulnerability to a defined climate change variable12 

 

 

 

 

 

 

 

2.2 The IVA Framework  

The IVA is set up in Excel, and provides the framework for assessing the indicators.   

Each indicator is assessed for exposure (score out of 5) and sensitivity (score out of 5).   

Potential impact is calculated by adding exposure and sensitivity to give a score out of 10. 

Adaptive capacity is then assessed (score out of 10).   

Vulnerability is determined using the following formula to provide a score out of 19: 

Vulnerability = Potential impact – Adaptive Capacity +10 = /19 

Table 2-4 provides definitions for exposure, sensitivity and adaptive capacity and the scales 
applied in the scoring process.  

 

 

 

 

 

                                                
12 Allen Consulting Group (2005). Climate Change Risk and Vulnerability. Canberra, Allen Consulting Group: 159 

Exposure Sensitivity  

Potential Impact Adaptive Capacity 

Vulnerability 
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Table 2-4 Scoring scales for exposure, sensitivity and adaptive capacity  

Key term  Scoring  

Exposure (to the climate variable) 
  

1-rare 
2-unlikely 
3-possible  
4-likely 
5-very likely  

Sensitivity (to the climate variable)  
Note that where the sensitivity to the climate 
variable will deliver a positive effect, a score of 1 
(very low) should be assigned.    

1-very low 
2-low 
3-medium 
4-high 
5-very high  

Adaptive capacity  (to cope with 2070 conditions)  
Adaptive capacity is the ability of a system to adjust 
to climate change impacts (including climate  
 

(1-2)-very low 
(3-4)-low 
(5-6)-medium 
(7-8)-high 
(9-10)-very high 

 

Figure 2.3 shows how the IVA framework is used to assess an indicator.  In this example the 
indicator is ‘beach erosion’ and the climate variable is ‘increased risk of coastal inundation’.   

It should be noted that not all climate variables are relevant to each indicator (e.g. a climate 
variable related to sea level rise will be relevant to an indicator about beach erosion, but not 
an indicator about the quality of Eucalypt forest woodland, which is located in the Hills), and 
an initial step in implementing the IVA framework involves identifying those climate variables 
that are relevant to the indicator being considered.   

For the 73 indicators, there were 392 permutations assessed for the Resilient South IVA.   
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Figure 2-3 Example of how to use the IVA Framework to assess an indicator  

 

 

 

 

 

 

 

Indicator: Beach Erosion

Climate 
variable 

Exposure 
Score 

Comment Sensitivity 
Score 

Comment Potential 
Impact 
Score 

Adaptive 
Capacity 

Score 

Comment Vulnerability 
Score  

Increased 
risk of 
coastal 
inundation 
 
 

5 All beaches in the region 
will be exposed to 
increased, coastal 
inundation as a 
consequence of rising sea 
levels and increased 
storm surge activity 
(OzCoasts data).  

5 Increased coastal 
inundation will have major 
erosive impact on most 
beaches in the region. 
Beaches with dunes are 
most sensitive to erosion. 
Beaches with hard 
structural barriers (e.g. 
rock walls) will be likely to 
see increased erosion . 
Some sections of coast 
don't have a beach e.g. 
much of the Marion s cliff. 

10 1 Adaptive capacity is low 
because in many areas 
there is nowhere for the 
beach to migrate inland 
because of lack of dunes 
and presence of coastal 
development (e.g. rock 
walls, roads, houses). 
This means that once the 
beach has eroded away, 
there will be no sandy 
beach remaining.  

19 

A score out of 5 
is assigned to 
how exposed the 
indicator is to a 
climate variable 
(in this example, 
increased risk of 
coastal 
inundation) 

A score out of 5 
is assigned to 
how sensitive the 
indicator is to a 
climate variable 
(in this example, 
increased risk of 
coastal 
inundation) 

Scores for 
exposure and 
sensitivity are 
added to give a 
score out of 10 

A score is 
assigned out of 
10 for adaptive 
capacity 

Vulnerability 
score is potential 
impact minus 
adaptive capacity 
plus 10 to give a 
score out of 19 

Comments are 
recorded to assist 
with 
understanding 
how the score 
has been 
assigned 
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2.3 Implementing the IVA Framework 

Once the IVA framework was developed, the next step involved its implementation. 

The IVA was implemented over two phases as follows: 

• Phase 1-‘First pass’ assessment.  This process involved the project team (comprising 
consultants, Resilient South Project Coordinator and Project Management Committee 
members) undertaking a ‘first pass’, preliminary assessment.  Given the complexity and 
volume of information required to be assessed by the IVA it was considered that 
undertaking a first pass assessment would aid the discussion with Project Champions.   

• Phase 2-Involvement of Project Champions in refining, confirming and amending the ‘first 
pass’ assessment. 

Three, five-hour workshops were undertaken with Project Champions, with one workshop 
being held for each domain.  Project Champions that self-nominated in Stage One of the 
Resilient South project participated in these workshops.  A number of additional people 
were asked to attend to ensure relevant knowledge and expertise was available to assist 
in undertaking the IVA.   

The aim of each workshop was to: 

o Explain the IVA process  
o Involve Project Champions in confirming, refining and adding to the ‘first pass’ 

assessment undertaken by the Resilient South project team  
o Draw on the expertise and knowledge of Project Champions to complete the IVA 

At each of the workshops, Project Champions were involved in assessing indicators 
relevant to the domain they were representing, with scores and commentary recorded 
directly into excel spreadsheets.  The map server developed in Stage One of the project 
was available for use on line during the workshops to assist with the assessment process.  

Following the workshops several one on one discussions were held with Project 
Champions who were unable to attend the workshops.  Where appropriate, the 
information gathered by these discussions was incorporated into the IVA results.   

The input collected at the workshops and subsequent one on one discussions forms the 
basis of the IVA and underpins the analysis of the IVA described in section 2 of this 
report.   
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3 Analysing the IVA  
This section of the report summarises the analysis of the IVA undertaken for Resilient South 
and identifies those priority indicators that are recommended to be taken forward into the 
next stage of the project. 

The analysis of the IVA results was underpinned by the following13: 

• The understanding that the analysis of the IVA can assist with filtering the results of the 
scoring process to enable the identification of a subset of areas to focus on for 
adaptation planning.  This aspect is considered important, as experience of adaptation 
planning processes shows that there is a risk of not doing anything if an adaptation plan 
is developed that has an overly long list of actions. 

• Use of Project Champion workshop scores and commentary as the primary data source in 
the analysis.  The input (i.e. scores) gathered via the workshops with Project Champions 
has been used as the primary information sources for analysis.  The ‘first pass’ 
assessment undertaken by the project team was also used as a ‘check and balance’.  
Comparison of the two assessment processes shows similar results and assignment of 
scores.    

• The desire to identify priority indicators that are: 

o From across the three domains; and 
o Relevant to multiple sectors 

• Understanding that if areas/issues are not taken forward to the adaptation plan stage of 
the Resilient South project, they can still be further assessed by other processes 
implemented outside of the Resilient South project such as via sector specific adaptation 
planning.    

• Priority indicators to be identified on the following basis: 

1. Average vulnerability score14 of 15 or over and individual vulnerability score of 17 or 
over; or 

2. Maximum individual vulnerability score (for any one climate variable) of 18 or over; 
and 

3. Are relevant to multiple sectors 

Once analysis was undertaken using the above criteria, a ‘sanity’ check was undertaken of 
the results drawing on knowledge and understanding of the region, climate change 
projections and stakeholders’ values and objectives identified in stage one of the project to 
identify additional priority indicators.  Other key drivers operating in the region that are 
external to climate change were also considered such as The 30 Year Plan for Greater 
Adelaide and its emphasis on urban densification and growth, the increased focus on active 
lifestyles and the health and well being of communities and the expectations communities 
have of organisations such as Councils to continue to provide and maintain services and 
infrastructure which support this, and the importance of the manufacturing sector to the 
region’s economy.   
                                                
13 The Guidelines for Developing a Climate Change Action Plan and Undertaking an Integrated Vulnerability 
Assessment prepared by the Local Government Association do not specify a method for analysing the IVA results or 
prioritising where action is required 
14 The average vulnerability score is calculated by averaging the multiple climate variables assessed for one 
indicator  
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3.1 Priority indicators for adaptation planning  

Table 3-1 identifies those priority indicators to focus on in the next stage of the Resilient 
South project.  These priority indicators have been identified as a result of the analysis of 
the IVA process. 

Table 3-1 Priority indicators for adaptation planning  

Domain  Priority Indicators   

Economy and 
Infrastructure  

Quantity of stormwater generated 

Condition of jetties and boat ramps 

GRP from local viticulture 

Percentage of down time for telecommunications infrastructure 

Quality of cycling and walking infrastructure (e.g. footpaths etc.) 

Increased urban density impact on individual wellbeing* 

GRP from manufacturing 

Environment and 
Natural Resources  

Proportion of terrestrial fauna species that are threatened (regional, state) 

Impact of pest plant and animal threats to the terrestrial environment 

Surface water quantity and quality - Hills 

Surface water quantity and quality - Plains 

Area of native vegetation cover outside of DEWNR reserves 

Impact of pest plant and animal threats to the marine environment 

Proportion of terrestrial flora species that are threatened (regional, state) 

Cliff erosion 

Condition and extent of native vegetation by vegetation type (Fernland/herbland) 

Beach erosion 

Dune erosion 

Condition and extent of native vegetation by vegetation type (Samphire shrubland) 

Social and 
Community  

Demand for emergency services 

Impact on people geographically isolated from transport services  

Impact on people aged over 65 years and at risk 

Self assessed health 

Impact on people who require assistance for core activities 

School attendance 

Demand for social support services 

Impact on children < 12 years of age  

Number of outdoor civic events held by Councils 

Condition of public realm (street scapes, street trees, paving, drinking fountains, public art)* 

Quality of open space (predominantly green space)* 

* Denotes those area of focus identified as a result of further analysis based on considerations described in section 

3 of this report.   
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3.2 Relevance to the different sectors 

Table 3-2 shows how the identified priority indicators relate to multiple sectors.  This aspect 
is important as Resilient South is a regional project that aims to deliver a Climate Change 
Adaptation Plan that guides action on aspects that are important to the region.  For 
example, this table shows that the ‘quantity of stormwater generated’ is relevant to multiple 
sectors including water resources (e.g. volume of water available to be harvested for reuse), 
coastal management (e.g. impact on coastal environments in terms of erosion), biodiversity 
(e.g. availability to support flora and fauna), community health and individual wellbeing (e.g. 
availability to sustain amenity of urban realm and open space), emergency management 
(e.g. flooding) and infrastructure and urban areas (e.g. creation of impervious areas and 
generation of runoff) .   

3.3 Understanding the results of the IVA process  

In understanding the results of the IVA process, it is important to be aware of why some 
indicators might score higher than others, thereby becoming an area of focus for the 
adaptation planning process. 

For example, the tourism sector may question why the specific indicator which relates to 
‘tourism accommodation occupancy rates’ has not featured as an area of focus.  The review 
of the IVA in relation to this indicator shows that in assessing the relevant climate variables 
it is anticipated that temperature increases over the cooler months and during summer will 
increase visitor numbers to the region, thereby boosting tourism and resulting in low overall 
scoring in terms of vulnerability.   

This is contrasted with an indicator like ‘beach erosion’.  The review of the IVA in relation to 
this indicator shows that in assessing the relevant climate variables, the beach is highly 
exposed and sensitive to the impacts of sea level rise and inundation, and the adaptive 
capacity is very low given that there is limited opportunity for the beach to ‘retreat’ and 
adapt given existing urban development and hard structures adjoining the coast in the 
northern part of the region.   
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Table 3-2 Priority indicators and relevance to multiple sectors  
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Economy and 
Infrastructure  

Quantity of stormwater generated              

Condition of jetties and boat ramps              

GRP from local viticulture              

Percentage of down time for 
telecommunications infrastructure 

             

Quality of cycling and walking 
infrastructure (e.g. footpaths etc.)              

Increased urban density impact on 
individual wellbeing*              

GRP from manufacturing              
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Environment and 
Natural 
Resources  

Proportion of terrestrial fauna species 
that are threatened (regional, state)              

Impact of pest plant and animal threats to 
the terrestrial environment              

Surface water quantity and quality - Hills              

Surface water quantity and quality - 
Plains              

Area of native vegetation cover outside of 
DEWNR reserves              

Impact of pest plant and animal threats to 
the marine environment              

Proportion of terrestrial flora species that 
are threatened (regional, state)              

Cliff erosion              

Condition and extent of native vegetation 
by vegetation type (Fernland/herbland)              

Beach erosion              

Dune erosion              
Condition and extent of native vegetation 
by vegetation type (Samphire shrubland)              
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Social and 
Community  

Demand for emergency services              
Impact on people geographically 
isolated from transport services               

Impact on people aged over 65 years 
and at risk              

Self assessed health              
Impact on people who require 
assistance for core activities              

School attendance              
Demand for social support services              
Impact on children < 12 years of age               
Number of outdoor civic events held by 
Councils              

Condition of public realm (street 
scapes, street trees, paving, drinking 
fountains, public art)* 

             

Quality of open space (predominantly 
green space)* 
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3.4 Analysis of the climate variables 

The analysis of the climate variables utilised in the IVA shows that there are particular 
climate variables that more commonly feature in the assessment process than others (i.e. 
more indicators are exposed to these climate variables).  In addition, there is a correlation of 
these variables with higher vulnerability (i.e. the indicator received a score of 17, 18 or 19 
against these climate variables).   

As shown by Table 3-3 the three climate variables that most frequently result in indicators 
having a vulnerability score of 17, 18 or 19 are: 

• Bushfire frequency 
• Increased risk of coastal inundation 
• Frequency of heatwaves (measured as the sequence of days ≥ 40 °C) 

These three climate variables relate to hazards that are also a focus of the Zone Emergency 
Management Planning being undertaken for the region.  

Table 3-3 Climate variables for which indicators most score high vulnerability  

Climate variable  Number of 
indicators which 
scored 17, 18 or 19 
against this variable 

Bushfire frequency  21 

Increased risk of coastal inundation  14 

Frequency of heatwaves (measured as the sequence of days ≥ 40 °C)  10 

Rainfall reduction – Winter and spring  5 

Rainfall reduction ‐ Summer  5 

Evaporation increasing  4 

Intensity of rainfall  3 

Temperature increases ‐ Spring  2 

Temperature increases ‐ Summer  2 

Temperature increases ‐ Winter   2 

CO2 increases  1 

Increased temperatures in the Gulf of St Vincent  1 

 

3.5 Use of map server to further interrogate vulnerabilities  

The map server developed in Stage One of Resilient South contains a number of layers 
which can be interrogated to identify particular locations of key vulnerabilities.  It is 
anticipated that further analysis will be undertaken using the map server during the 
identification of adaptation actions in the next stage of the project, however an assessment 
of how it may be used is provided below for four of the priority indicators.  

Cliff erosion was identified as a priority indicator from the IVA for the Environment and 
Natural Resource domain.  Cliff erosion was scored against climate variables of increased 
risk of coastal inundation and intensity of rainfall.  During the IVA workshops, discussions 
identified stormwater runoff as a key contributor to erosion.  Using the map server, sites or 
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areas where stormwater outlets are located along the coast where cliffs are present, we can 
identify key locations where intervention may be required.  The map server (refer map 
overleaf) shows there are some sections of coast in Marino, Hallett Cove, Port Willunga and 
Sellicks Beach that have a high number of stormwater outlets that exist where cliffs are 
present.  These areas may require further investigation during the development of 
adaptation options. 

GRP from local viticulture was identified as a priority indicator in the Economy and 
Infrastructure domain.  The potential impact of increased bushfire frequency presents a 
particular vulnerability.  The exposure was noted to be both direct (fire damage) and indirect 
(smoke taint) meaning that any vines located near bushfire prone areas may be exposed.  
Using the map server (refer map overleaf) we can see that there are vineyards located in 
Clarendon, Blewitt Springs, McLaren Flat, The Range and Sellicks Hill in areas of higher 
bushfire hazard and therefore more likely to be directly exposed to bushfire.  The map 
illustrates that as the vine areas of the Willunga Basin are effectively surrounded on three 
sides by areas of high bushfire hazard, most could be exposed to indirect impacts of 
bushfire. 

School attendance was identified as a priority indicator in the Social and Community 
domain.  School attendance was discussed at the IVA workshops to be exposed to bushfire 
frequency which may cause schools to be closed temporarily or even damage facilities 
requiring relocation of students.  The map server can be used to identify which schools 
might be exposed to bushfire as a result of their location in high bushfire hazard areas (refer 
map overleaf).  Several schools in the City of Mitcham and City of Onkaparinga may be more 
exposed as a result of their location. 

Impact on people aged over 65 years and at risk was identified as a priority indicator 
for the Social and Community Domain.  Increasing heatwaves was discussed at the 
workshops as one of the key climate variables relevant to this indicator.  The adaptive 
capacity was considered to be related to the availability of heat refuges, or cooler (air 
conditioned) places that can be accessed during a heat wave.  The map server can be used 
to identify which census data collection areas have a greater proportion of people aged over 
65 (refer map overleaf).  By identifying the location of known heat refuges including libraries 
and major shopping centres, we can identify where older people live without close access to 
a heat refuge. 
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3.6 Resilience and opportunities for the region  

Although the IVA is focused on understanding those aspects that might be particularly 
vulnerable to the impacts of climate change, the analysis of the IVA also identifies a number 
of aspects which have lower vulnerability15.   

Indicators can have low vulnerability for a combination of one or more of the following 
reasons; they have low exposure scores, low sensitivity scores or high adaptive capacity 
scores.  An indicator can receive a low sensitivity score if it is resilient to the climate change 
variable being assessed or if it has high adaptive capacity.  However, if the indicator being 
considered may benefit from a given climate impact (i.e. an opportunity), this can also be 
reflected by assigning a low sensitivity score or high adaptive capacity score.  Hence, low 
vulnerability could be as a result of either resilience or an opportunity.  

Resilience 

The following indicators have been identified as having low vulnerability scores as a result of 
high resilience to future climate change: 

• Demand for emergency evacuation centres and facilities – Adaptive capacity was rated as 
very high because most people will stay with family and friends in case of an emergency 
and capability already exists to rapidly establish evacuation centres if required.   

• GRP from retail trade – Sensitivity was low to moderate and adaptive capacity very high. 
The very high adaptive capacity was because shopping hours could be altered in 
response to most extreme events and airconditioning installed in the case of responding 
to heatwaves.  There was also a view from workshop participants that consumers would 
just choose to shop on a different day, especially for essential items. 

• Costs of waste management – This indicator scored an average vulnerability below the 
threshold because one of the two variables scored (increased rainfall intensity) was not 
seen as having a significant impact on the costs of waste management because there are 
existing arrangements to manage stormwater which means adaptive capacity is high. 

• GRP from education and training; Ability to access educational and lifelong learning 
facilities – Education and training could be impacted periodically by extreme events that 
reduce attendance rates, but workshop participants were of the view that classes could 
be delivered at alternate times or delivered online and so adaptive capacity was high.  

• Delivery of potable water – Adaptive capacity was rated as high because the treatment of 
water could be adjusted, or alternate supplies could be sourced, especially from outside 
the region e.g. desalination plant.  

• Groundwater quality and quantity McLaren Vale PWA – Adaptive capacity is considered to 
be high because of access to additional water through the Willunga Basin Water 
reclaimed water scheme. 

 

 

                                                
15 Those indicators considered having lower vulnerability had a score of 10 or less.  
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Opportunities  

The following opportunities were identified: 

• Tourism - Tourism was assessed through the IVA using the following indicators: 

o Tourist accommodation occupancy rates  
o GRP from tourism (Accommodation and food services) 

Workshop participants were of the view that based on current experience, any increase in 
average temperatures was likely to benefit tourism especially in coastal areas through 
increased visitation to beaches and associated retail outlets and accommodation 
providers.  

• People choosing to live or work in the region - Workshop participants recognised that 
while the southern region of Adelaide will become warmer in the future, its average 
temperatures will still be more moderate than areas for example in the north of Adelaide. 
As such, the southern region may become a more popular part of metropolitan Adelaide 
in which to live and work.  
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4 Next Steps  
The third and final stage of the Resilient South project is to prepare the Climate Change 
Adaptation Plan.  The priority indicators described in this report and listed in Table 3-1 and 
section 3.5 will comprise the focus for the adaptation planning process.   

The primary aim of the adaptation planning process will be to consider the priority indicators 
and identify adaptation actions that reduce or address their vulnerability (or build on their 
resilience or take advantage of an opportunity that is presented by climate change).   

Adaptation actions may result in: 

• Reduced exposure  

• Reduced sensitivity; and/ or  

• Improved adaptive capacity 

Areas of focus will be derived from the priority indicators, with key questions being framed 
to enable the identification of adaptation options, for example16: 

• What can we do to respond to the increased demand for emergency services given more 
frequent intensity of rainfall events, increased frequency of bushfires, more frequent 
heatwaves and increased risk of coastal inundation as a result of sea level rise? 

• What can we do so that our open space adapts to less rainfall overall, more frequent and 
intense rainfall events, increased frequency of bushfires, increased temperatures, more 
frequent heatwaves and increased risk of coastal inundation as a result of sea level rise? 

• How can we reduce the negative health impacts on people aged over 65 years given 
more frequent intensity of rainfall events, increased frequency of bushfires, increased 
temperatures, more frequent heatwaves and sea level rise? 

• What can we do to enable natural systems to adapt to pest plant and animal threats to 
the terrestrial environment given less rainfall overall, more frequent intensity of rainfall 
events, increased frequency of bushfires, increased temperatures, more frequent 
heatwaves and increased evaporation? 

This approach for transitioning from the IVA to the adaptation planning stage of the project 
described above was trialled at a regional workshop which brought together Elected 
Members from the four Councils.  Similar to stage two, the adaptation planning process will 
be undertaken in close collaboration with the Project Champions in workshop settings. 

The adaptation planning workshops will also focus on how to build on areas of resilience or 
opportunities that might result from climate change by exploring lines of enquiry such as: 

• How can we maintain and build on the resilience associated with waste management?  

• How can we maintain and build on the resilience of the education, training and lifelong 
learning sector?  

                                                
16 These are examples only of a selection of areas of focus.  
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• How can we take advantage of the South being a more popular part of metropolitan 
Adelaide in which to live and work? 

• How can we capitalise on the increased tourism potential of the southern region?  

It is anticipated that in considering adaptation responses, a spectrum of actions will be 
identified ranging from incremental through to transformational adaptation actions.  The 
map server will be interrogated to identify particular locations of key vulnerabilities and 
thereby assist with targeting adaptation actions to specific localities (where appropriate).   
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5 Appendices 
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Appendix A 
Indicators assessed for the Resilient South IVA  

Economy and Infrastructure Domain  

Area of appropriate land available for urban development 

Area of land affected by soil erosion  

Condition of jetties and boat ramps 

Condition of rail 

Condition of roads 

Condition of stormwater management infrastructure 

Condition of wastewater management assets 

Costs of waste management 

Delivery of potable water (condition of pipes and water quality) 

Frequency of electricity supply disruption 

Frequency of public transport service interruptions 

GRP from education and training 

GRP from health care and social assistance 

GRP from local viticulture 

GRP from manufacturing 

GRP from retail trade 

GRP from tourism (accommodation and food service) 

Impact on people choosing to live and work in the region 

Increased urban density impact on individual wellbeing 

Percentage of down time for telecommunications infrastructure 

Productivity of farmland (pasture) 

Property values 

Quality of cycling and walking infrastructure (e.g. footpaths etc.)  

Quantity of recycled water (treated wastewater and stormwater) 

Quantity of stormwater generated 

Tourist accommodation occupancy rates  
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Environment and Natural Resources Domain  

Adverse impact on distribution and populations of marine fauna 

Adverse impact on distribution and populations of marine flora 

Area of native vegetation cover outside of DEWNR reserves 

Beach erosion 

Cliff erosion 

Condition and extent of native vegetation by vegetation type (Allocasuarina forest and woodland) 

Condition and extent of native vegetation by vegetation type (Coastal shrubland) 

Condition and extent of native vegetation by vegetation type (Eucalypt Forests and Woodland) 

Condition and extent of native vegetation by vegetation type (Fernland/herbland) 

Condition and extent of native vegetation by vegetation type (Samphire shrubland) 

Condition of the Onkaparinga Estuary 

Dune erosion 

Groundwater quantity and quality (salinity) - Central Adelaide Plains PWA 

Groundwater quantity and quality (salinity) - McLaren Vale PWA 

Impact of pest plant and animal threats to the marine environment 

Impact of pest plant and animal threats to the terrestrial environment 

Proportion of terrestrial fauna species that are threatened (regional, state) 

Proportion of terrestrial flora species that are threatened (regional, state) 

Surface water quantity and quality - Hills 

Surface water quantity and quality - Plains 
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Social and Community Domain  

Ability to access educational and lifelong learning facilities 

Condition of built cultural heritage (e.g. heritage buildings, bridges, monuments, public art) 

Condition of natural cultural heritage (e.g. scar trees, heritage vineyard, springs, rivers, burial grounds) 

Condition of public buildings (incl. Schools, libraries, hospitals) 

Condition of public realm (street scapes, street trees, paving, drinking fountains, public art) 

Demand for emergency evacuation centres and facilities 

Demand for emergency services 

Demand for heat refuges 

Demand for medical care and support services 

Demand for social support services 

Impact on children < 12 years of age 

Impact on people aged over 65 years and at risk 

Impact on people geographically isolated from transport services  

Impact on people under financial stress 

Impact on people who require assistance for core activities 

Internet access 

Level of support from family, friends and neighbours 

Levels of anti-social behaviour 

Mental health 

Number of outdoor civic events held by Councils 

Participation in organised sport, church or community group in local area 

Quality of active recreation and sporting sites (indoor) 

Quality of active recreation and sporting sites (outdoor - ovals, courts, pools, lawn bowls) 

Quality of open space (predominantly green space) 

Rates of volunteerism 

School attendance 

Self assessed health 

 




