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1. Executive Summary 
 

 

 Overview 
 

 
Global Climate Change may be the greatest emerging environmental challenge for current and future 
generations on the Earth.  Early action to adapt to climate change may help to reduce its negative 
impacts upon the community and its resources and enable potential opportunities to be realised.  
Planning is a fundamental part of adaptation to anticipate and prepare for change. 

The Cities of Port Adelaide Enfield, Charles Sturt, and West Torrens in collaboration with the South 
Australian and Commonwealth Governments have embarked upon the development of a Climate Change 
Adaptation Plan for the Western Adelaide region.  

The aim of the overall project (broken into four discrete stages) is the development of a co-ordinated and 
collaborative program of strategies to reduce the vulnerability of the region‟s communities, environment, 
and infrastructure, to the hazards related to climate change.  The programs and strategies are to be 
based on sound evidence and risk assessment. This report addresses Stage One of the project.   

The report provides a high resolution climate change assessment for the Western Adelaide region by 
using the most recent and authoritative modelling available locally and nationally.  It also contains a 
detailed profile of the region‟s social, economic, infrastructure, and environmental assets and resources 
and identifies potential threats from climate change upon these.  This information is essential for 
establishing the region‟s baseline from which key risks and vulnerabilities can be identified.   The report 
analyses a broad range of data sets across multiple fields and determines broad implications for the 
region from climate change and issues to consider through the adaptation planning process.  

Governance frameworks that influence successful climate change adaptation are examined and potential 
barriers are identified.    It is critical to resolve these barriers in order to support the implementation of the 
adaptation plans.   

This Stage One report has also identified a suite of information gaps and offers recommendations in 
relation to further studies and activities that will widen the knowledge base and assist in the community‟s 
understanding of risks across the region.  

The major findings of the report and associated recommendations are summarised below. 

 

 Climate Projections 
 

 
The Study Area is projected to become warmer and drier over time. Drying of the climate is projected to 
be accompanied by a slight change in the seasonality of rainfall.  Climate models suggest there will be 
less change during autumn than during spring, although changes in atmospheric circulation with climate 
change suggest that autumn and winter rainfall may be most affected. 
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Temperatures in the Study Area are projected to increase by between about 1.5° and 4°C by 2070, with 
smaller changes projected for 2030 and 2050. Heat waves are projected to worsen, particularly by 2070. 
Their frequency, duration and intensity are all projected to increase. 

Rainfall is projected to decline by 2-5% in 2030 and by as much as 20-40% by 2070 across the Adelaide 
region.  Extreme rainfall events are projected to become more intense during spring and summer.  

Projected changes in wind speed and relative humidity are generally small. Annual average wind speeds 
is not projected to be affected by climate change to 2070.  Seasonal average wind speeds  
may be affected, with average wind speed in winter projected to decrease by 2.5%. Average summer 
wind speeds are projected to increase by 2.5%.   

Recommendations 

 Examine the effects of the urban heat island (UHI), which may exacerbate the intensity of heatwave 
weather conditions and their impacts on vulnerable members of the community. 

 Over the coming 2-3 years, update the climate change projections used for the WARCCAP to 
incorporate climate modelling being undertaken for the IPCC‟s forthcoming Fifth Assessment Report 
and for the Goyder Institute. 

 
 

 Coastal Issues 
 

 
Global mean sea level is projected to increase by between 18cm and 140cm by 2100, with an 83cm rise 
projected under a high greenhouse gas emissions scenario.  Land subsidence in the Study Area could 
exacerbate the impacts of sea level rise on coastal flooding.  
 
Under a high sea level rise scenario for 2100, storm tides could reach areas that are currently 2.4m 
above mean sea level.  Damage resulting from such floods is estimated to exceed $180 million 
(compared with $26-28 million currently). 

Exposure of the Study Area to inundation resulting from projected sea level rise has been modelled for 
various timescales and scenarios. These analyses show that residential and other buildings in these 
areas could be exposed to periodic coastal flooding events, resulting from storm tides and sea level rise.  

Coastal recession presents a significant risk to infrastructure, beaches and other natural features fringing 
the coastline.  Coastal recession under a high sea level rise scenario could exceed 80 metres, although 
planned coastal protection works are expected to significantly reduce this. 

Coastal areas will experience various impacts in relation to groundwater quality, acid sulphate soils, land 
subsidence, loss of beach amenity and changes to ecological systems.  

Recommendations 

 Undertake modelling of beach recession and impacts upon natural and built environs across the 
Study Area.  This should include an audit of current protection measures. 
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 A study examining already observed ecological changes should be carried out in detail.   

 Further investigation is required to examine potential water quality impacts and risk to beach users 
that may result from potential increases in stormwater runoff.  

 More detailed analysis is required to assess the influence of small-scale landforms and built 
infrastructure on ingress and distribution of coastal flood waters and the effect of any coincident 
flooding of waterways or storm water drains. 

 

 

 Regional Profile 
 

 
The Study Area‟s population has grown modestly over the past 10 years and is earmarked for significant 
population growth and urban renewal.  This presents great opportunities to help shape new 
neighbourhoods that are well adapted or prepared for the impacts of climate change.   

Considerable diversity in incomes and qualification levels exists across the Study Area, with pockets of 
high income households in some places, and concentrations of income support recipients in others.  
While this diversity is a strength in one sense, it means that households have very different capacities to 
make individual decisions regarding climate change adaptation.  Above average rates of renting also 
limits the ability of some households to make changes to the homes in which they live.  

There is evidence that above-average proportions of the population are living with key heath risk factors, 
chronic disease and high levels of psychological stress.    This is an area of vulnerability under future 
conditions associated with climate change.  At the same time, some heath care and support services, 
particularly mental health services, are being provided at below average rates in some locations. While a 
range of services are provided in the region, some parts of the region (especially in the south) have 
limited community support services.   

The Study Area contains high proportions of non-English speakers.  While culturally and linguistically 
diverse communities enrich many aspects of the region‟s cultural life, it can present challenges for 
information provision and communication in the event of an emergency. 

 

 Natural Resources 
 

 
The Study Area is characterised by highly modified watercourses (River Torrens, Dry Creek, Grange 
Creek) and natural and constructed wetlands that provide habitat for marine, freshwater and terrestrial 
activity.  Under altered conditions associated with changed climate, these are at threat of altered flow 
regimes, increased pollution, modified water quality, increases in flooding, and altered water regimes. 
Remnant patches of biodiversity are retained across the Study Area within parks, reserves, and dunes, 
and estuaries.  Many areas of biodiversity are located on land that is privately owned.  

Climate change impacts that threaten the biodiversity include intrusion of weeds and pest animals, 
pollution, flooding, wind and water erosion, fragmentation, intertidal competition, sea level rise, salinity, 
and future development.  
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The coast and estuarine environment are important environmental assets in the Study Area.  These cover 
the Barker Inlet, Port River Estuary, the Torrens Estuary and aquatic reserves.  Major threats arise from 
coastal acid sulphate soils, seagrass decline, thermal discharges, altered groundwater discharge, and 
human activities, which may be exacerbated by climate change. 

Groundwater resources are under increasing demands and reduced recharge.  Climate change is likely to 
add further pressure upon these resources.  

 

 Stormwater and Flood Management 
 

 
There are four catchments within the Study Area – Port Adelaide, Dry Creek, Torrens River and 
Patawalonga.  These catchments comprise urbanised and rural settings with engineered and natural 
formats. 

Several stormwater/flood items are of significance to the Study Area, including the Barker Inlet for 
ecological purposes, Breakout Creek Weir for storm surge protection, aquifer recharge schemes, gauging 
stations, and storm water reuse projects adjacent the golf courses. 

Potential impacts from climate change upon these assets include stormwater and/or seawater inundation, 
reduced streamflows, lower water levels, and need for reduction in diversions. 

 

 Open Space and Recreation 
 

 
The Study Area contains a range of recreational and open space assets, including some of metropolitan 
significance.   Beaches, as well as school sites, provide additional open space and recreational 
opportunities in some parts of the Study Area, while other parts of the region have existing open space 
shortfalls.   

Increased residential densities will exacerbate the challenges already facing the Study Area regarding the 
provision of open space.  Population growth, along with trends in the use of open space and recreational 
facilities, are shifting the way these assets are and will be used by the community.  The existing quantity 
of open space is likely to become increasingly insufficient to meet future requirements.  

Climate change is likely to impact on the provision and maintenance of open space and recreational 
assets through weather and climate induced damage, loss of space and functionality, changed sporting 
regimes, changes in biodiversity features, and social health impacts. There is likely to be greater costs to 
maintain and modify open space and recreational facilities to meet future demands.  

The utilisation of open space and recreational assets is likely to change as a result of climate change, 
prompting the need to review the suitability of these assets in order that they meet future requirements.   

Recommendations 

 Analyse in closer detail how the use of open space and recreational facilities may change as a result 
of a generally warmer and dryer climate.   
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 Examine the practicalities of implementing sharing arrangements for open space, including an 
assessment of the costs, benefits and the ability for this to be practically achieved. 

 Opportunities for enhancing open space and recreation supply and management outcomes should be 
explored during stakeholder engagement phases of the project.  

 

 

 Development and Land Use 
 

 
Industrial, residential and commercial land may be affected by flooding and inundation from sea level rise, 
storm surge, and episodic rises in surface waters; higher temperature on buildings and open areas; and 
hydrological changes which could affect structural integrity of buildings.  Impacts will be varied depending 
on specific geography and land use.   

It will be important to prepare land use strategies to accommodate new forms of development that will be 
able to respond to direct and indirect impacts and opportunities associated with climate change.  These 
strategies should be informed by specific land use climate impact studies.  

There is inadequate supply of information available to fully understand the likelihood of impacts that 
climate change may have on residential, industrial and commercial areas.   

Recommendations 

 Examine shopping and business behaviours that result from different climate scenarios to ascertain 
potential impacts for commercial land planning. 

 Examine risks to industrial businesses from climate change and explore the need and options for 
more innovative land use planning policy that will assist business to adapt to climate change. 

 Examine in detail the potential effects that a modified climate will have on residential land use 
planning including a review of existing tools that will serve to support climate change adaptation (e.g. 
planning policy, building code, administrative practices, engineering codes). 

 

 

 Public Assets and Infrastructure 
 

 
Likely climate change impacts upon public infrastructure include higher operational costs (energy, water 
and maintenance), unreliability of power and utilities, coastal erosion and loss of property, changes in 
visitation patterns and utilisation, deterioration of marine structures/facilities, deterioration of roads and 
bridges, and damage to buildings and structures from storms, heat, flooding and inundation. Impacts are 
likely to be wide reaching across the Study Area due to the spread of different public infrastructure and 
environmental settings. 

Some asset owners/managers have undertaken climate change adaptation planning, however more work 
is needed to be undertaken across the wider public infrastructure sector, including addressing specific 
knowledge gaps.   

The study revealed that there are various government data gaps, limitations and inconsistencies between 
jurisdictions that will need to be given further attention during Stage 2 of the project or in order to develop 
a comprehensive understanding of government assets in the Study Area.   The data gaps include: 
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 Valuation and extent of insurance for individual assets (disaggregated). 
 Utilisation levels of assets to determine the social and economic importance of the asset to the region, 

and indeed the potential impacts arising from damage from future climate change.  
 Information about potential climate change impacts for specific asset classes.   

Recommendations 

 As part of a whole-of-government approach, engage with government bodies (State and Local) to 
determine the availability of requisite data and format in which it may be released for use.  

 Undertake more detailed analysis of public housing data and identification of risks.  Relevant 
stakeholders should include Housing SA, housing cooperatives and housing associations.  

 Investigate further the social and economic risks associated with heat wave impacts on road and 
other transport infrastructure.   

 Examine capital programs across public and private sector to account for current and future activities 
associated with climate related hazards. This may include an audit of maintaining heat-sensitive 
assets (e.g. rail tracks) and the cost of retrofitting buildings.    

 Carry out a high level risk assessment of waste management sites and processes that could be most 
affected by climate change.   

 

 Private Assets and Infrastructure 
 

 
The major private assets in the Study Area include energy infrastructure, maritime transport facilities, rail 
infrastructure, Adelaide Airport, as well as significant industries including Adelaide Brighton Limited, 
Penrice, and OI.  These assets comprise significant capital investments and play a vital economic role for 
the region and the State, necessitating development of long term climate change adaptation measures. 

There is little available evidence that asset owners have embraced climate change adaptation planning, 
with most climate change attention being focused on managing greenhouse gas emissions.  Some 
companies such as Adelaide Airport, SA Power Networks have started to address climate change 
adaptation at a strategic level, however for many companies, adaptation planning generally defaults to 
broad risk management measures.   

There are 21,442 businesses in the Study Area.  Smaller firms generally have fewer resources available 
to undertake climate change adaptation planning.    

The likely impacts of climate change on private assets in the Study Area include flooding and seawater 
inundation, damage to buildings and structures, and shut down periods during flooding or extreme heat 
events.  This may result in a number of flow on impacts, including higher operating costs associated with 
power and insurance, increased capital costs associated with retrofitting and maintenance, supply chain 
disruptions, higher pollution thresholds (e.g. air emissions), declining productivity associated with 
disruptions and delays, reduced safety of energy infrastructure, accelerated depreciation of assets, 
redundancy of business models, disruptions to aircraft, ships and train movements.  These assets provide 
critical goods and services that are utilised across the State, therefore any direct or indirect climate 
change impacts upon these would likely result in flow-on effects elsewhere.   
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An economic framework would allow the present value of adaptive response options to be calculated, 
taking into account value of the assets, estimated lifespan and replacement costs, future impacts from 
climate change upon the assets, costs of damage, and use of appropriate discount rates. 

The following data gaps were identified in relation to private sector assets: 

 Economic data, including employment, valuation of private assets, insurance details. 
 Initiatives being adopted or intended to be addressed in relation to addressing risks associated with 

climate change.  
 Documented business impacts associated with climate change.  

Recommendations 

 Examine risks and opportunities for large and small business in relation to climate change impacts 
and the ability for business to manage these.  This should include consideration of methods for 
carrying out cost effective climate change impact and mitigation assessment.   

 Examine the broad risks to the region and State should any of the major businesses or infrastructure 
assets be adversely affected or unable to operate for short or extended periods as a result of climate 
change impacts.  

 Gather more exact information about the value of key economic infrastructure and community assets 
and examine more closely the future costs that may be directly associated with climate change 
hazards.  

 

 Insurance 
 

 
The Study Area has a relatively higher propensity towards non-insurance and has a marginally lower rate 
of building insurance than Greater Adelaide, which increases the community‟s relative vulnerability to the 
potential effects of climate change.    

The average insured residential building value (private buildings) for the Study Area is estimated at 
$340,396, around $87,402 or 79% below the average median dwelling price for the Study Area.  

Between 2006 and 2011, the Study Area‟s commercial and industrial sector made on average 21 claims 
per year for wind damage ($6,284 / claim) and 29 claims per year for other natural events ($6,478 / 
claim).  The total cost of wind, natural hazards and floods over the period was $1.58 million.  

Knowledge gaps in relation to insurance assessment include:  

 Data limitations in relation to residential insurance cover and claims at a sufficiently local level to 
accurately analyse the region‟s private residential insurance profile. 

 Industrial and commercial insurance data for all enterprises, particularly large businesses that may 
insure their assets through interstate offices.   

 Government insurance data for government assets was not available for this study. 
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Recommendations 

 Further discussion with the insurance industry is required to ascertain the range of products offered in 
South Australia that would assist the community to protect itself from hazards associated with climate 
change. 

 More localised data collection and analysis of households and businesses is required, including by 
survey, to identify potential variations from the above analysis. Close engagement with Government 
agencies to obtain a more detailed insight into the insurance profile of assets and how it relates to 
hazards across the region. 

 

 Regional Growth Projections 
 

 
Under the 30 Year Plan for Greater Adelaide, the Western Adelaide population is forecast to grow to 
around 300,000 or an additional 83,000 people by 2040.   As the population grows, the population is also 
expected to continue to grow older.  There will also be more „dependents‟ for every person in the working 
age population. 
 
The rate of population growth and new dwelling construction is expected to be higher over the next 27 
years than has been experienced in recent times.  In order to address climate change and other strategic 
issues, the urban form in Western Adelaide is, and will continue to change with an emphasis on 
increasing residential densities, especially close to transport and services.   
 
The population needs increasingly adequate protection from extreme weather into the future.   Dwellings 
can provide an energy efficient refuge for residents if suitably designed and/or retrofitted (as well as 
affordable), while also reducing the region‟s demand for electricity.  Growth in population will increase 
demand for electricity, further adding pressure upon the region‟s energy supply during peak times.  Power 
loss or expensive supply presents health and commercial dangers to the region.   

More frequent and severe heatwaves is likely to impact on the community‟s health.  The region will have 
a greater proportion of people depending on the services of the community.  The implications of a 
changing climate on a population with a high proportion of dependents are not well understood.  
Additional research regarding the climate impacts of demographic change is needed. 

Human behaviours may change in response to extreme heat events that cause increases in health risks.  
This can impact on a wide cross section of the region‟s activities that are undertaken outdoors, including 
for example commercial and public works, education events and schedules, volunteering, recreation and 
fitness, music and sports events, and weekend markets.   

Warmer temperatures may exacerbate air quality issues, which may present further health risks to the 
community, particularly for the population living in proximity to industrial areas, arterial roads etc.     The 
changing population and heightened health risks associated with rising temperature and other factors 
may change the demand for services from the community, for which there is likely to be continued 
competing priorities.    
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Climate change impacts are likely to increase competition for land across the Study Area.  Natural forces 
such as inundation and flooding, as well as ecological requirements will be competing with the 
population‟s own needs to accommodate growth and human adaptation responses.  

The Study Area will continue to provide jobs to a large number of people living within and outside the 
region.  Economic infrastructure and large businesses are vitally important to communities within and 
outside of the Study Area.  

Achieving a target of 40,500 net additional jobs by 2040 will require the development of existing sites, as 
well as the revitalisation of existing industrial areas.  Employment land supply areas may need review in 
light of future business requirements and climate change risks. Planning for employment will need to 
consider the rise of small-medium size enterprises, trends in employment and industry, and address key 
infrastructure requirements.   

Businesses will be affected either directly or indirectly from climate change and will need to adapt and 
innovate to remain competitive.  There may be pressure for some businesses to migrate or restructure, 
however this may be offset by new business start ups in the Study Area.  This may have consequences 
for future land supplies, the suitability of planning policy, and skills training programs.   

The impacts of climate change upon regions lying outside of the Study Area can also have a flow-on 
effect for industry and businesses located within the Study Area.  For example, any reductions in primary 
industry production and value adding activities could affect businesses supplying goods and services, e.g.  
bottling activities, freight transport, fuel, fertilisers, and machinery.   

As a result of warmer summers and milder winters, tourism in the Study Area may be experience 
seasonal shifts in the volumes of visitors, while tourism assets such as the Adelaide Airport, Adelaide 
Shores, and other tourism operations along the coast and around Port Adelaide could potentially be 
directly affected from the effects of sea level rise and storm surge. 

Recommendations 

 The implications of a changing climate on a population with a high proportion of dependents are not 
well understood.  Additional research regarding the climate impacts of demographic change is 
needed.  This should include special consideration being given to the capacity to adapt by different 
demographic cohorts, as well as culturally and linguistically diverse and socio-economically 
disadvantaged communities. 

 A services demand assessment should be undertaken to inform government resourcing priorities for 
adaptation responses. 

 Given the importance of tourism to the Study Area, more research is required to forecast the 
magnitude of potential impacts arising from climate change. 

 Undertake an analysis of climate change impacts on air quality to understand the potential risks and 
long term measures to manage these.  

 The region‟s economic linkages with industry sectors outside of the region should be mapped to 
identify cross regional vulnerabilities and opportunities. 

 Investigate emerging power supply trends and options for the Study Area, including decentralised 
systems to provide diversity of power options for the community.  
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 Services Profile 
 

 
Health impacts on the community are anticipated to be felt as a direct result of increases in extreme 
events, increases in temperature, decreases in rainfall and increases in sea-level.   There is a relatively 
higher proportion of people in the Western Adelaide living with chronic diseases and psychological 
distress, which may be exacerbated by conditions associated with climate change. With the predicted 
increase in heat wave events, hospital admissions and emergency department presentations associated 
with heat wave events are anticipated to increase in the years ahead.   
 
There is likely to be an increase in the volume of patients as well as a change in the patient demography 
and health issues.  The Study Area has a high incidence of groups that are potentially vulnerable to 
climate change, including the elderly, students, unemployed, and people of different ethnic backgrounds.   

Rates of GP Services in Western Adelaide are above average, and are particularly high in Port Adelaide 
Enfield.  Rates of most forms of mental health services in Western Adelaide are generally below average, 
and in most cases are lowest in Port Adelaide Enfield. 

A wide range of public, private and not-for-profit services are located in the Western Adelaide.  While a 
number of these services operate regionally from a central location or are scattered across a range of 
neighbourhoods, the targeted health and community support services appear to be concentrated in the 
north west of the region, where there are higher proportions of residents requiring additional support.  
These organisations play different but supporting roles in emergency management. There are well 
developed processes for managing existing emergencies in the region.  

Recommendations 

 Undertake more detailed analysis of vulnerable groups to ascertain the extent of need in the future.  
On the supply side, health related infrastructure and services across the Study Area needs to be 
examined in detail to assess its adequacy and reliability to cope with likely service demands 
associated future climatic conditions.   

 Closely monitor the development of the Zone Emergency Management Plan for Western Adelaide as 
the WARCCAP project progresses, and that its directions inform the integrated vulnerability 
assessment.  It is important to assess the Zone Emergency Management Plan against the climate 
projections contained within this report as well as risks and vulnerabilities articulated in subsequent 
stages of the project. This will help to identify any gaps in emergency management planning. 

 In order to fully understand the value of social infrastructure and services, Stage 2 of the WARCCAP 
project should investigate social infrastructure and services in more detail including a full break down 
of all asset valuations.   

 

 Governance 
 

 
The Commonwealth, State and local governments each have direct responsibilities in relation to adapting 
to climate change.  The Commonwealth establishes national level policies and programs into which 
States and local government initiatives are linked.  The State Government sets the regulatory and policy 
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framework, supports health and emergency services, and collaborates with local government to build 
resilience and adaptive capacity.  Local government promotes community awareness, administers 
legislation and drives the development of adaptation plans. 
 
The legislative and policy framework for climate change adaptation emanates from Australia‟s obligations 
under the Kyoto Protocol.  A National Climate Change Adaptation Framework coupled with the Clean 
Energy Futures Plan and Clean Energy Act 2011 articulates the Commonwealth‟s policy for adaptation.  
The State Government‟s policy framework is established principally through the Climate Change and 
Greenhouse Gas Emissions Reduction Act 2007 and recently released Climate Change Adaptation 
Framework.   

Local government‟s policy framework is expressed through relevant plans and strategies, and 
responsibility for implementing vulnerability assessments and developing climate change adaptation 
plans.  

Major barriers to climate change adaptation include market failures, regulatory environment, governance 
and institutional arrangements (including legal), stakeholder behaviours, and information barriers. 

Recommendations 
 

 Develop a structured model to assist the gathering and collation of government and commercial 
data.  New structures set up under the Climate Change Adaptation Framework such as Regional 
Committees need to be used to facilitate more ready access to information and sharing of resources 
to fund projects and monitoring.   

 Preliminary information reconnaissance or audits should be undertaken prior to embarking upon any 
additional regional profiles.  This would assist in understanding the custodians of the data and the 
data limitations thereby allowing a suitable regional profile to be scoped and a strategy developed to 
access data.  Particular data sets that reside within Government could provide insight into key 
vulnerabilities.  Such data, including stamp duties, land tax, valuation data etc, should be made 
accessible subject to appropriate measures. 

 Improve mapping of current assets, physical threats and vulnerable assets, highlighting no go zones, 
and develop climate change risk overlays.  Develop visualisation tools, which are valuable for 
assisting communication of risks to decision-makers and the community.   Relevant government 
agencies develop and distribute appropriate information/mapping for use in land use planning 
documents (i.e. Planning Strategy, Development Plans and Plans for new significant growth areas). 

 Resources need to be allocated to undertake important modelling and related studies.  This relates 
to the development of coastal Digital Elevation Models, flood studies, urban heat analysis, and more 
detailed social and economic impact analysis.  

 Develop guidelines for the collection and management of data on a regular basis, to improve its 
quality and consistency across jurisdictions.  This would include standards for data collection, 
modelling methodologies, scale and tolerances, and roles of organisations in relation to relevant 
information sets.   

 In relation to information held by private asset owners, engage with the business community to 
facilitate access of necessary data.   
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 The scale of projections needs to be downscaled to a local level in order to assist a community‟s 
ability to plan for future climate risks and develop adaptation measures that best suits the local 
circumstances. 

 Improve awareness and education of climate change science and impacts by the community, and 
ensure decision-makers appreciate the behavioural/cultural/religious attitudes and beliefs, and social 
pressures that are affecting willingness and ability to adapt to climate change.  The awareness of 
Development Assessment Panels in regard to climate change adaptation needs examined with a 
view to developing targeted training modules.  

 A stratified education campaign is necessary that targets all stakeholders in the region, using 
information obtained through Stage 1 of the WARCCAP project.  This should be preceded with a 
survey to ascertain how much the community knows about the effects of climate change on lives, 
businesses, property and other regional assets, and to gauge the extent of preparedness for 
adaption.  

 Undertake an audit of existing regulations, government policy and administrative procedures to 
identify the extent to which they limit effective adaptation actions and adoption of measures across 
the community.    

 It is important that land use zone policies continue to be reviewed using best available information 
and that best practice standards are created to adapt to climate change.  Policies contained in the 
Planning Strategy need to be updated as new information becomes available in order for Councils to 
have appropriate guidance during Development Plan reviews.  It should be mandatory for 
Development Plan reviews undertaken by Councils or Ministerial Development Plan Amendments to 
consider climate change adaptation and ensure consistency with the Planning Strategy.  

 When applying a regional approach to climate change adaptation, there needs to be consistency in 
decision-making across and between regions.  The decisions of one council can impact adversely on 
another council area with regard to its climate change risk profile and delivery of programs and 
investments.  Consideration should be given to implementing measures within the planning system, 
such as regional DAPs or to assign greater powers to a State referral body (e.g. Coast Protection 
Board), in order to achieve a consistent approach to climate change adaptation across the region.  

 Investigate options available to councils that remove future liability from council arising from 
decisions today that may be subject to litigation in the future due to naturally occurring hazards.  
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2. Introduction 

2.1. Overview 

 

The Cities of Port Adelaide Enfield, Charles Sturt and West Torrens have embarked upon the 
development of a Climate Change Adaptation Plan for the Western Adelaide Region.   This is being 
undertaken in partnership with the State Government and with assistance from the Commonwealth 
Government under the Natural Disaster Resilience Program.     

This initiative is aligned with the National Climate Change Adaptation Framework and National Disaster 
Resilience Strategy, and supports the State Government‟s Climate Change Adaptation Framework 
(2012). The project also aligns with the LGA SA Climate Change Strategy.  

The Western Adelaide Region Climate Change Adaptation Plan (WARCCAP) project has the overall 
objective to develop a co-ordinated and collaborative program of strategies to reduce the vulnerability of 
the Western Adelaide region‟s communities, environments and infrastructure to the effects of climate 
change. 

The entire project is being undertaken in four distinct stages as illustrated in Figure 2.1. 

Figure 2.1:  Western Adelaide Region Climate Change Adaption Plan Project   

 

 

Stage 1 of the WARCCAP project, as covered by this report, is intended to provide critical baseline data 
that will feed directly into Stage 2 and support the overall development of the Climate Change Adaptation 
Plan.  Stage 1 identifies potential threats and risks as well as impacts of climate change upon the region, 
and highlights various issues that will assist stakeholders to prioritise more detailed investigations during 
Stage 2.   
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Stage 1 uses best available information to develop a detailed social, economic, infrastructure, and 
environmental profile of the region and establishes scenarios describing how the region‟s climate may 
change in the future.  This involves extensive literature reviews, statistical analysis and engagement with 
key government bodies.   

Stage 2 of the project comprises a detailed risk assessment.  Stage 2 will examine in depth the key 
strategic issues and features of the region that have been identified in Stage 1, and apply a detailed 
research focus to these.  It is anticipated that the key areas that will likely require further detailed 
modelling, research and analysis in the region will include sea level rise, strategic assets and 
infrastructure (public and private), public open space and biodiversity, coastal ecosystems, development 
and urban planning, and social / community vulnerability.  Stage 2 will provide detailed findings and 
recommendations for direct input into the preparation of an Integrated Vulnerability Assessment.   

Stage 3 involves the collation of the information and assessments from Stages 1 and 2, and identifies the 
resulting vulnerabilities and opportunities across the region.  This will also include an assessment of the 
potential barriers to adaptation planning, based on findings during Stage 1.  

Stage 4 will result in the preparation of a multi-agency plan of action to address key issues and 
vulnerabilities, and include a scheduled program of agreed priority actions, roles, responsibilities (private 
and public sectors), and proposed resourcing, budget, or investment requirements in the region over 
agreed timeframes.  

It is intended by the project sponsors that the preparation of the Adaptation Plan will include a major 
element of consultation with regional stakeholders.  

In regard to Stage 1 of the overall project, it has been prepared in three concurrent parts in accordance 
with the project brief: 

 Part A (Sections 4 and 5) involves the development of climate change projections based on scenario 
modelling over appropriate time scales for the region.  Sea level rise and other coastal events such 
as storm surge and coastal erosion are discussed.   

 Part B (Sections 6 to 15) provides a detailed profile of the region.  This section describes the region‟s 
communities, environments, built infrastructure and the range of human services provided.  It will also 
consider how these (at least the socio-economic profile and infrastructure) may change over the next 
few decades.   

 Part C (Section 16) examines the relevant legislative and policy frameworks that apply to the region 
and provides an outline of governance arrangements.  The section identifies impediments to 
successful climate change adaptation and offers a suite of recommendations to resolve such 
impediments.  

The area covered by this research is illustrated in Figure 2.2. 
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2.2. Planning for Climate Change and Resilience 

 

Resilience has become an important and central concept in relation to planning for climate change.  
Resilience is the ability to “bounce back”, cope or recover/thrive in the face of adversity or change.  
Resilience is important because it enables us to adapt as circumstances change.  

Given that changes are anticipated to take place in our climate that will require us to adapt, resilience is 
an important characteristic that every community is going to need, whether it be in relation to natural 
systems and landscapes, economic markets or the social fabric of its communities. 

When developing a profile of the Western Adelaide region therefore, it is important to understand key 
characteristics of the Western Adelaide region that may make the region vulnerable, or alternatively 
provide opportunities to leverage off or provide strength.  By understanding the attributes that contribute 
to resilience, we can collect information that helps us understand how the Western Adelaide region is 
situated.   

Table 2.1 below provides a brief summary of the attributes that contribute to resiliency from an economic, 
social and environmental perspective.   

Table 2.1: Social, Economic, Environmental and Infrastructural Attributes that Contribute to Resilience 

 
Attributes that can contribute to resilience 

Social  Mutual trust 
 Participation  
 Social networks 
 Leadership 
 Involvement in decision making 
 Diversity 
 Skills and education 
 Access to services  
 Income  
 Physical and mental health  

 

Economic  Strong local economy 
 Diverse business and employment opportunities (ie not reliant on one 

industry/sector)  
 Local businesses are interdependent and use each other‟s products/services 
 Locally controlled sources of finance and capital   
 Innovation  
 Insurance coverage  

 

Environmental   Natural assets (e.g. rivers, creeks, wetlands, native vegetation, cliffs, dunes)  
 Natural assets protected from development or damage (eg sea level rise, 

flooding)  
 Biodiversity (diversity of plants and animals)  
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 Open space 
 Location of natural assets in relation to unsafe land uses 

 

Physical 
infrastructure  

 Diversity (not reliant on sole sources e.g. of water, or only one service e.g.  
State airport) 

 Security of supply  
 Location (e.g. subject to flood risk) 
 Capacity to meet growing demands 
 Insurance coverage  
 Flexibility so can be modified in the future  

 
Source: URPS Working Document, 2012. 
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3. Methodology 
 

This research report has been prepared to provide robust baseline data across a range of fields that will 
be used during Stage 2 of the WARCCAP to inform identification and detailed analysis of climate change 
related risks throughout the Western Adelaide Region (including eastern Port Adelaide Enfield).   

The methodology applied to this research and analysis has allowed identification of potential threats of 
climate change upon the Study Area, and the potential implications to be considered at later stages of the 
adaptation planning process.  

 
3.1. Defining Western Adelaide and Greater Adelaide 

It is noted that the project brief defines Western Adelaide in terms of the three member Councils – the 
cities of Port Adelaide Enfield, Charles Sturt, and West Torrens.   

However, as shown in Figure 3.1 below, the State Government endorsed planning regions only include 
the western component of the Port Adelaide Enfield Council area in the Western Adelaide region.  
Moreover, some regional data for Western Adelaide as presented by Government agencies excluded the 
eastern component of Port Adelaide Enfield. 

In the interests of aligning this research with the Government endorsed Western Adelaide region, while 
still capturing the unique characteristics of each Council area, data is provided for all of Port Adelaide 
Enfield (unless noted otherwise) when delineating data on a Council-by-Council basis.  When preparing 
summary data for the Western Adelaide region, where possible, endorsed Government boundaries have 
been utilised.  Footnotes to this effect are made throughout this document to avoid confusion.  

To avoid potential confusion in regard to State Government endorsed regions, the geographic focus of 
this report (the three council areas) will be referred herein as the Study Area.  This also excludes Torrens 
Island and other land outside of Councils‟ boundaries. 

The Greater Adelaide region referred to in this project is the area delineated by the Australian Bureau of 
Statistics to comprise the Greater Capital City Statistical Area.  This area differs to the Greater Adelaide 
region defined by the South Australian Planning Strategy.  Refer to Appendix A for comparison of 
geographic areas.  

 
3.2. Project Governance 

The project was overseen by the Steering Committee, comprising representatives of the three Councils, 
the Department of Environment Water and Natural Resources, Coast Protection Board and SAFECOM.  
To facilitate access to Government held information, a State Government reference group was 
established for the consultants to engage directly with.  The governance structure is outlined in Figure 
3.2.  
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  Figure 3.1:   State Government endorsed Boundary of the Western Adelaide Region 
                              Source: Government of South Australia, 2011 
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                     Figure 3.2:  WARCCAP Project Governance Structure 
 

 
 
 
 
 

3.3. Project methodology 

This project was undertaken using a broad methodology that would efficiently capture, analyse, and 
present a significant amount of information.   

The diverse range of themes examined throughout the report necessitated different approaches and 
techniques to be employed for data collection and analysis, which are outlined in more detail in each 
section of this report.   Broad techniques used throughout the study included: 

 Data modelling (for climate change) 
 Literature reviews of current climate change impact themes, locally, nationally and internationally 
 Data gathering and statistical analysis 
 GIS mapping and spatial analysis 
 Workshop and questionnaires 
 Stakeholder consultation (including project steering group and project management group) 
 Peer review 

 
Key activities during the project included: 
 
 A workshop was held with local government representatives to ascertain key indicators for 

vulnerability assessment (this would inform types of data to be included in this Stage 1 profile).   
 In relation to Part C of the project, interviews with representatives of DEWNR, SAFECOM and the 

LGA were undertaken, and followed up with surveys with relevant state agencies.  

 
Project Steering Group 

 

Three Western Adelaide Region Councils, SAFECOM (NDRS),  
Dept Environment, Water and Natural Resources (S&CC Div.), and  

Coast Protection Board 
 

 
Project Management Group 

Three Councils project management team 

 

 

Reference Group 

Includes key State Government agencies and six Councils  
from the Western and Southern Adelaide Region  

Climate Change Adaptation projects 
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 A broad desktop assessment of the potential impacts of climate change upon the Study Area‟s assets 
was undertaken. Major potential impacts were identified, which was informed by the literature review 
for each asset type and best knowledge available. More detailed impact assessment will occur in 
subsequent stages of the project.  

 

 

3.4. Data Gathering and Analysis 

Individual sections of this report required different approaches for data gathering due to the nature of the 
information and its availability.  The project was largely of a discovery nature, hence data requirements 
continued to be reviewed as the project proceeded and data became available or not. 

A significant aspect of the project involved identifying and accessing data across different government 
organisations (Local, State, and Commonwealth Government).  Not all information was provided in a 
manner that provided for aggregation across the Study Area.  Equally, there was some data that could 
not be disaggregated to show council-by-council comparisons.  Some information was not forthcoming, 
particularly in relation to government and private assets and other sensitive items such as insurance data.  

Contingencies measures needed to be considered to account for: 

 Scheduled release of ABS data (following Census 2011) 
 Timing of data from key private and public sector bodies 
 New information becoming available over the course of the project 

A government reference group was established to facilitate access to information held within State and 
local government organisations.    

Certain data had to be purchased from outside of Government, including utilities and insurance industry.  
A number of data requests from outside of government were declined or did not eventuate in the supply 
of information. 

An Arc Reader was developed in order to present information in spatial format where data was in a 
suitable format.  Mapping has been produced using Arc Info.  

Due to the comprehensiveness of information needed across multiple fields and sectors, it is 
recommended that future regional profiling for climate change adaptation be preceded with an analysis of 
data requirements, identification of existence and ownership of data sets, formats and availability, and 
agreed strategies for data gathering. 
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4. Climate Change Projections 
 

The following analysis provides a snapshot of the Study Area‟s historical climate and of how this may 
change in response to climate change. The analysis uses observations from the Bureau of Meteorology 
(BoM) to provide an insight into the region‟s historical climate. Outputs from climate change modelling 
undertaken for the Intergovernmental Panel on Climate Change‟s (IPCC‟s) Fourth Assessment Report 
(IPCC, 2007) are then used to explore how the West Adelaide region‟s climate may change in future.  

This information provides the basis for assessing climate change vulnerability and risks throughout the 
Study Area and for developing adaptive responses.  

  

4.1. Drivers of Regional Climatic Variability  

Year-to-year variations in sea surface temperatures (SSTs) in both the Indian and Pacific Oceans and 
variations in atmospheric circulation exert powerful influences on Australia‟s climate (Figure 4.1). The El 
Niño and La Niña phases of the El Niño-Southern Oscillation (ENSO) are associated with contrasting 
patterns of rainfall and air temperature in eastern Australia. In particular, the warm El Niño phase of 
ENSO is associated with marked reductions in rainfall and increased air temperatures, while cool La Niña 
events are typically associated with enhanced rainfall and cooler air temperatures (e.g. Kiem and Franks, 
2001; Verdon et al., 2004).  

SST fluctuations in the Indian Ocean (related to the Indian Ocean Dipole, IOD) have similar influences 
and are correlated with rainfall variability in both western and south-eastern Australia (e.g. Verdon and 
Franks, 2005). The Inter-decadal Pacific Oscillation (IPO) plays an important role in modulating rainfall 
and streamflow variability in eastern Australia over multi-decadal timescales (e.g. Power et al. 1999; 
Verdon et al. 2004). The IPO appears to influence both the strength and nature of the ENSO cycle and 
modulate the frequency of individual ENSO events. The Southern Annular Mode (SAM) controls the 
passage of westerlies and embedded frontal weather systems across the Southern Ocean. Its modes 
influence the latitude of these weather systems, which bring rain to southern Australia. 

These phenomena contribute to the significant inter-annual variability in climate and recurring drought 
cycles experienced in south-eastern Australia. Several major droughts have been recorded over the last 
150 year: the Federation drought of 1895-1902; the World War II era drought of 1937-1945; and the 
Millennium drought of the 2000s (2000-2008). The character of each of these has varied (Verdon-Kidd 
and Kiem, 2009). The Millennium drought was predominantly driven by El Niño and resulted in large 
reductions in rainfall during spring and summer in eastern Australia. During the World War II drought, an 
extended dry phase in Pacific, Indian and Southern Oceans produced a drought with below average 
rainfall in all seasons and across most of the continent. While El Niño contributed to the most recent 
drought, La Niña events relieved drought conditions in parts of north-eastern Australia and warm 
conditions in the Indian Ocean meant that north-western Australia experienced wetter than average 
conditions. However, rain from these events did not reach south-eastern Australia due to the blocking 
effect of SAM (Verdon-Kidd and Kiem, 2009). 
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Figure 4.1:   Influences on climatic variability in Australia.  

 
Source: Bureau of Meteorology, www.bom.gov.au/watl/about-weather-and-climate/australian-climate-influences.htm)   
Note: Rainfall in southern Australia (south of the sub-tropical ridge) is influenced by frontal and low pressure systems in the 
Southern Ocean, pressure systems that move southwards along the east and west coasts and cloud bands extending from the 
north-west of the continent 

4.2. Historical Climate of Western Adelaide 

Data were collected from five meteorological stations located within or near the Study Area (Figure 4.2). 
The main focus of this climate analysis is on rainfall and temperature. This reflects the availability of long-
term data and the sensitivity of communities, infrastructure and the environment to these variables and 
any significant change that may occur in future.  

The five meteorological stations include:  

 Adelaide airport (023034) 
 Adelaide (Dry Creek Saltworks) (023079) 
 North Adelaide (023011) 
 Adelaide (Pooraka) (023026) 
 Adelaide (Seaton) (023024) 

Long-term records of temperature are only available from the Adelaide airport meteorological station. 

http://www.bom.gov.au/watl/about-weather-and-climate/australian-climate-influences.htm
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Figure 4.2:  Location of Meteorological Station  

 

Source:  Bureau of Meteorology  
 
 

4.3. Rainfall 

The Study Area experiences a Mediterranean climate with mild and relatively wet winters and warm, dry 
summers (Figure 4.3).  There is a rainfall gradient from the coast towards the Adelaide hills: 
meteorological stations further from the coast record slightly more rainfall than those on the coast. North 
Adelaide, in particular, is wetter than the other stations during winter and spring and receives over 100 
mm/y more rainfall per year than all other meteorological stations apart from Pooraka (Table 4.1). 
Average annual rainfall across the Study Area ranges between about 430 mm and 540 mm.  

Summer rainfall averages between 16 and 27 mm per month. Rainfall typically peaks during winter, with 
50 to 70 mm/month between June and August (Figure 4.3). Annual rainfall has declined over the period 
of record for all of the meteorological stations except Seaton (Figure 4.4). 

Table 4.1:   Average annual rainfall across meteorological stations  

Station Annual average rainfall (mm) Length of rainfall record (yrs) 

Adelaide Airport 443 56 
Saltworks 429 52 
North Adelaide 542 129 
Pooraka 486 136 
Seaton 444 100 

Source: Bureau of Meteorology 
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Figure 4.3:   Mean monthly rainfall at meteorological stations in Study Area  

 
Source: Bureau of Meteorology 
 

Historical rainfall sequences for each of the five meteorological stations are shown in Figure 4.4.  These 
illustrate the variation between stations and over time. There are significant gaps in the record for several 
stations. 
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Figure 4.4:  Historical record of rainfall for Study Area’s meteorological stations, with long-term average 
and trend in annual rainfall.   

 

 

Source:  Bureau of Meteorology  
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Figure 4.5:  Average annual rainfall for selected periods: historical record, climate change projection 

reference period (1980-1999) and recent period (2000-2008) incorporating the Millennium 
drought. 

 
Source:  Derived from Bureau of Meteorology 

 

Variation in seasonal rainfall is illustrated in Figure 4.6 which shows the median (50th percentile) and 10th 
and 90th percentile seasonal rainfall total (10th driest and 10th wettest seasons in a 100 year sequence, 
respectively) for each station. Summer rainfall is lower than in other seasons and more variable. The 90th 
percentile summer total is typically five to six times the 10th percentile total, compared with two to three 
times in other seasons. Rainfall patterns in autumn and spring are similar. Even in quite dry years the 
Western Adelaide region receives reasonable levels of winter rainfall, with about 100 mm being received 
in 10th percentile seasons. 
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Figure 4.6:    Seasonal rainfall totals for Study Area’s meteorological stations under 10th (dry), 50th (median) 
and 90th percentile (wet) rainfall conditions. 

 

Source: Derived from Bureau of Meteorology  
Note: 10th percentile rainfall is to top of purple section of bar; total 50th percentile rainfall is to top of green section of bar; 90th 
percentile rainfall is to top of blue section of bar (e.g. 19, 52 and 109 mm, respectively for Adelaide airport in summer). 
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Figure 4.7:  Maximum recorded daily rainfall, by month of year for the Study Area 

 

Source: Derived from Bureau of Meteorology  
 
 
4.4. Temperature 

Long-term temperature records were available for the Adelaide Airport meteorological station.  . Data 
from meteorological stations in nearby areas indicate that the gradient in temperature away from the 
coast is not as strong as it is for rainfall.  

Temperature follows the expected seasonal pattern for southern Australia, with lowest temperatures 
recorded during winter and highest temperatures being recorded during summer (Figure 4.8).  Daily 
temperatures during winter range between an average minimum of approximately 7°C and an average 
maximum of about 15°C. Diurnal variation is greater in summer, with average daily minimum and 
maximum temperature being about 16 and 27°C, respectively.  

Air temperature is moderated somewhat by the effects of the nearby Gulf St Vincent. Frosts are 
uncommon and have only been recorded between May and August. The lowest minimum temperature 
recorded is -2.6°C (in 1982). While daytime temperature maxima are somewhat moderated by coastal 
sea breezes, very high temperatures are not uncommon. Daily maxima greater than 40°C have been 
recorded between November and March. The highest recorded temperature is 44.0°C (in 2009). Eleven 
years have recorded annual maximum temperatures exceeding 42°C. 
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Figure 4.8:   Historical temperature profile (Adelaide Airport) 

 
Source: Bureau of Meteorology  
 
Average annual minimum and maximum temperatures are 11.4°C and 21.5°C, respectively. They have 
increased consistently over the period of record (), by 0.22 and 0.16°C/decade. Extreme high and low 
values of temperature maxima and minima have also increased consistently over the period of record, 
with the highest recorded maximum and minimum temperatures increasing by an average of 0.41 and 
0.58 °C/decade.  
 
Figure 4.9:    Temperature profile for Adelaide airport: a) annual average maximum and minimum 

temperatures; b) annual extremes for maximum and minimum temperature. 

 
Source: Bureau of Meteorology  
Note: Av Tmax/Av Tmin – annual average maximum and minimum temperatures, respectively. Mn Tmax/Mn Tmin – lowest yearly maximum and 
minimum temperatures, respectively. Mx Tmax/Mx Tmin – highest yearly maximum and minimum temperatures, respectively. 
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4.5. Wind 

The prevailing wind in the Study Area is west (winter) and south west (summer), with average wind 
speeds of 21km/hr through those seasons (see Figure 4.10).  Wind speeds (at 3pm) are typically greater 
through summer and spring than during winter months.  

Figure 4.10:  Historical annual wind frequency (9am Left, 3pm Right) (1955 to 2004), Adelaide Airport 

 
 

 
Source: Bureau of Meteorology 

 

4.6. Relative humidity 

Adelaide experiences a mild climate with relative humidity below 45% through January and February and 
peaks (above 60%) through winter.  

 

4.7. Climate Change Analysis  

4.7.1. Approach 

The IPCC‟s Fourth Assessment Report (IPCC, 2007) provided a synthesis of climate change modelling 
undertaken by leading international climate research organisations. Outputs from this work for Australia 
are available on websites managed by CSIRO and BoM (www.climatechangeinaustralia.gov.au and 
www.ozclim.gov.au). They consolidate projections from global climate model (GCM) runs (from up to 23 
models) for the 21st century under a range of greenhouse gas emissions scenarios and include data for a 
wide range of climate parameters, including rainfall, temperature, wind speed and relative humidity. 

http://www.climatechangeinaustralia.gov.au/
http://www.ozclim.gov.au/


 

32 

 

A1.   
Rapid economic and population growth 
that peaks mid-century.  Emphasis on 
fossil (A1F), non-fossil (A1T) or balance of 
energy sources (A1B).  

 

A2.   
Heterogeneous world, with strong self -
reliance and local identity. Continuously 
increasing population.  Fragmented 
economic development.    

 B2.  
Local solutions to sustainability issues.  
Continuously increasing population, but 
slower than A2.  Slower and more diverse  
technological change.  

 

 

B1.  
Population as A1.  Economy changes to 
services, information and clean 
technology and has low material intensity.   
Global solutions to global change issues. 

 

Variability in projections of future climate that are available from these web sites reflects several important 
influences, as follows: 

 Greenhouse gas emissions scenario – climate change projections for the IPCC‟s Fourth Assessment 
Report were based on the so-called SRES scenarios (IPCC, 2000; Figure 4.11). These scenarios 
provide a narrative of future change in the global economy and society and a trajectory for future 
greenhouse gas emissions. There are 40 different scenarios, although only a few are commonly used 
in modelling studies. GCM outputs available from www.climatechangeinaustralia.gov.au are framed 
around low (B1), medium (A1B) and high (A1FI) emissions scenarios. Global temperatures are 
projected to increase more rapidly and to a greater extent under the higher emissions scenarios. 

 Sensitivity of the global climate system to increased greenhouse gas concentrations – GCMs may 
exhibit a range of sensitivities of global climate to increasing greenhouse gas emissions, with greater 
sensitivity resulting in a more rapid increase in temperature per unit increase in greenhouse gas 
concentrations. 

 GCM representation of the global climate system – the various climate models include differing 
mathematical representations of the global climate system and may produce quite different results for 
the same timeframe, emissions scenario and climate sensitivity. Data available from 
www.climatechangeinaustralia.gov.au represent this variability by providing the 10th, 50th and 90th 
percentile results from the full ensemble of models for which data are available. 

 

Figure 4.11:   Overview of IPCC SRES scenarios: global change and emissions scenarios used in climate 
modelling 

 

 

 

 

 

 

 

Source:  Derived from IPCC (2000) 

Model outputs are reported as an amount or percentage of change in a particular climate variable for a 
given time, emissions scenario and model. They represent change from a baseline or reference period, 
which is typically 1980-1999. Climate change factors are typically the average change from the reference 
period over a 20 year period that is centred on the reported day. They are used to adjust or perturb an 
historical sequence of climate variables over the reference period to develop a climate change profile or 
new climate sequence. 

 

http://www.climatechangeinaustralia.gov.au/
http://www.climatechangeinaustralia.gov.au/


 

33 

 

An example of climate representations from the CSIRO dataset is shown in Figure 4.12, which shows the 
percent change in summer rainfall for 2070 (actually the period 2060-2079) for South Australia. Changes 
for other climate variables were derived from similar datasets and used as the basis of the analyses 
presented in this report.  

Figure 4.12:   Rainfall projections for South Australia under low, medium and high emissions scenarios (B1, 
A1B and A1FI SRES scenarios, respectively). 

 

Source: www.climatechangeinaustralia.gov.au and CSIRO and Bureau of Meteorology (2007) 

Figure 4.12 shows the percentage change in rainfall (from 1980-1999 average) resulting from each of three 
emissions scenarios: low (B1), medium (A1B) and high (A1FI). Results are also presented for the 10th percentile (dry 
extreme) result from the ensemble of 23 GCMs, as well as the median (50th percentile) and 90th percentile (wet 
extreme). 

This graph shows that there is a wide divergence among GCMs in their 2070 projections of change in summer rainfall 
in response to climate change. 
 

http://www.climatechangeinaustralia.gov.au/
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Using this information, climate change projections were developed for the five Study Area meteorological 
stations described in Section 4.2.  Projections were developed for several climate change scenarios 
(Section 4.7.2). The new climate sequences that were derived were then analysed to identify key 
attributes of the projected climate change regime.   Refer to Appendix B for detailed scenario data. 

 
4.7.2. Scenarios 

The climate change analysis documented in this report and included in the accompanying data library 
considered five main scenarios. The scenarios account for several timeframes and global greenhouse 
gas emissions scenarios, as follows: 

 2030 high emissions - the scenario represents the period between 2020 and 2039. A high 
emissions scenario (A1FI) was selected, as this is similar to the current trajectory for global 
greenhouse gas emissions. DENR (2010) found that there are few substantive seasonal or 
annual differences in climate change projections between emissions scenarios at this time. Much 
of the change in climate at this time is “locked in”, in that it will be caused by greenhouse gases 
that are already in the atmosphere or will be produced with current energy and industrial 
infrastructure and land use patterns. 

 2050 low and high emissions – the scenario represents the period between 2040 and 2059. 
High and low emissions scenarios (A1FI and B1, respectively) were included because by this 
time it is possible for technology, international climate change negotiations and other influences 
to have significantly influenced the global greenhouse gas emissions trajectory. 

 2070 high and low emissions – the scenario represents the average of projections for 2060-
2079. The high emissions scenario reflects a global context in which there is little effective action 
to limit greenhouse gas emissions and is the most extreme scenarios considered. The low 
emissions scenario reflects a lower greenhouse gas emissions trajectory, which results from 
effective global action to mitigate emissions.  

 

In most cases in this report, climate change projections for only the 2030 and 2070 scenarios have been 
presented. These show the range that is possible over this period. 2050 values are intermediate between 
the 2030 high emissions scenario and the respective emissions scenarios for 2070. While the high 
emissions scenario appears more likely for 2030, there is no more or less likely emissions scenario for 
2050 or 2070.   

In some cases in this report, statistically “extreme” values of projections for one or more emissions 
scenarios are used to highlight the potential risks or implications of climate change. For rainfall, this may 
involve using the 10th and 90th percentile rainfall projections (i.e. the 10th [dry] and 90th [wet] percentile 
results from the ensemble of up to 23 GCMs used to produce the data presented in the 
www.climatechangeinaustralia.gov.au data set). For temperature, this only involves using the 90th 
percentile (high extreme) increase in temperature. An analysis of outputs of the individual GCMs that 
have reasonable predictive skill for South Australia (DENR, 2010) shows that most models project that 
the climate will become both warmer and drier. 

http://www.climatechangeinaustralia.gov.au/
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Use of these values is not intended to suggest that such outcomes are likely results of climate change. 

Revised projections, currently under development by a project which is funded through the Goyder 
Institute, will provide higher resolution model outputs over the next 1-2 years or so. Analyses provided 
here are not intended to be definitive in nature and new, updated models should be considered in light of 
future analyses.  

A data library has been developed that incorporates all climate scenarios outputs, which is an 
accompaniment to this report.  

4.7.3. Uncertainty 

Climate change projections are useful tools to guide decision-making about climate risks. They indicate 
the expected trend in climate variables under various emissions scenarios and the likely quantum of 
change. While probabilities may be provided for GCM projections for given emissions scenarios (as in 
Figure 4.12), no probabilities may be attached to the scenarios themselves.  

Climate change projections reported here for the five Western Adelaide region meteorological stations are 
not the result of “downscaling”. Climate change projections (as amounts or percentage changes) from the 
Climate Change in Australia web site (www.climatechangeinaustralia.gov.au) are merely used to perturb 
or adjust historical climate change records for the 1980-1999 reference period.  

Various other methods (e.g. use of regional-scale climate models or statistical downscaling techniques) 
may be used to produce climate change projections with much finer resolution than those derived solely 
from GCMs. While this may be useful, such projections are subject to the uncertainties inherent in GCMs, 
as well as in their own methodologies. While the increased spatial resolution achieved may convey 
greater accuracy, this is not necessarily the case.  

The reliability of climate change projections varies between climate variables. In general, global 
projections are more certain than regional projections and temperature projections are more certain than 
those for rainfall. Changes in average conditions are also more certain that changes in extremes. While 
climate model projections have improved in recent years, some important climatic influences, including 
ENSO, are currently not well represented.   

The hydrological cycle is expected to strengthen as the planet warms. Recent observations suggest that 
this is currently occurring at double the rate projected by climate models.  This suggests that changes in 
mean and extreme rainfall may occur much more rapidly that climate modelling currently suggests.  

4.7.4. Changes in Temperature  

4.7.4.1. Temperature projections 

Annual temperatures are projected to increase throughout South Australia through the 21st century in 
each of the climate change scenarios considered (Figure 4.13). The median projection for the Study Area 
is for temperature to increase by 0.6-1.0°C by 2030 and by 1-2.5°C by 2070. Under the most extreme 
scenario for 2070 (90th percentile GCMs), average temperature is projected to increase by 3-4°C by 2070. 
The cooler of the GCMs project that average temperatures will increase by 1.5-2.0°C by 2070. 

http://www.climatechangeinaustralia.gov.au/
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Figure 4.13:  Projected change in average annual temperature for South Australia under low and high 
emissions scenarios  

 
Source: www.climatechangeinaustralia.gov.au 

 

4.7.4.2. Change in average temperature 

Historical monthly average temperatures (during the climate change projection reference period, 1980-
1999) and projected changes for the Adelaide Airport meteorological station in 2030 and 2070 are given 
in Figure 4.14.  

Projected mean minimum temperatures in 2030 are only slightly greater than those recorded during the 
1980-1999 reference period during autumn and winter. The difference between the two is slightly greater 
during summer. Under the most extreme scenario (2070 high emissions, 90th percentile projections), 
temperatures are projected to increase by 3.5 - 4.5°C.  

Projected changes in maximum temperatures are greater in summer than in other seasons.  By 2070, 
under the most extreme scenario, mean maximum temperatures are projected to range between 18.3 and 
32.7°C, compared with 14.9 and 28.2°C during the 1980-1999 reference period (Figure 4.14).  

2030 2050 2070

West Adelaide 
region

http://www.climatechangeinaustralia.gov.au/
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Figure 4.14:  Actual and the projected range in mean maximum and minimum temperature for each month at 
Adelaide airport meteorological station.1  

 
Source:  Derived from Bureau of Meteorology data, using climate change factors from DENR 2010. 
Note: The projected values used are from the 90th percentile outputs of GCMs under a high emissions scenario. Projected change 
in temperature under less extreme modelling outputs, lower emissions scenarios and 2050 sit between the projected 2030 and 
2070 values. 

4.7.4.3. Heatwaves 

Heatwaves have the capacity to affect physical infrastructure and the services they provide, as well as the 
health and well-being of community members.  Implications of heatwaves on human health are outlined in 
Sections 6.17 and 15.2.  Their impact depends on how often they occur, their duration and intensity (i.e. 
how hot it gets), as well as the exposure and sensitivity of people and infrastructure to such conditions.  

There is no definitive measure of a heatwave, but they are typically described as a prolonged period of 
„excessive heat‟. Although this is dependent on factors including humidity and direct sunlight, many 
studies consider heatwaves as consecutive days of over 35 or 40°C3. In South Australia, the trigger point 
for Extreme Heat Plans (to manage risks to vulnerable members of the community) is triggered by three 
or more consecutive days where the average of daily maximum and minimum temperatures is greater 
than 32°C.4   

Figure 4.15 shows the incidence of various forms of heatwave events for the Study Area, based on 
Adelaide Airport. Over the climate change reference period (1980-1999), there were an average of 13.4 
and 1.8 days per year with maximum temperatures of 35°C and 40°C or more, respectively. There was an 

                                                      

1 Projections for 2050 scenarios and less extreme 2070 scenarios lie between the two scenarios plotted.  
3 http://www.bom.gov.au/wa/sevwx/perth/heatwaves.shtml, Accessed September 2012.  
4 (http://www.ses.sa.gov.au/site/community_safety/heatwave_information/extreme_heat_plan.jsp; accessed February 2013 
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average of 4.7 and 0.3 incidences per year with two consecutive days of these temperatures, 
respectively. The maximum number of consecutive days of 35°C and 40°C or more over this period was 
seven and five, respectively. Days with average temperatures above 32°C are about as common as days 
with maxima over 40°C. There was only one event between 1980 and 1999 with three consecutive days 
over 32°C. 

Figure 4.15:  Incidence of heatwaves for the Study Area 1980-1999 climate change reference period and 2030 
and 2070 climate change scenarios. a) Consecutive days with maximum temperature of 35°C or 
more; b) Consecutive days of 40°C or more; c) Consecutive days with average daily 
temperature of 32°C or more. 

 

Source: Derived from Bureau of Meteorology data. 
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The incidence of all heatwave indices is projected to increase in response to climate change (Figure 
4.15). The number of days with maximum temperatures of 35°C or more is projected to increase to 17.1 
per year by 2030 (high emissions, 50th percentile) and to as much as 35.8 days per year by 2070 (high 
emissions, 50th percentile). The incidence of days with temperature maxima over 40°C is projected to 
increase to 2.5 and 10.8 days per year under the corresponding scenarios. The maximum number of 
consecutive days with temperature maxima over these levels is projected to increase to 11 and 7 days, 
respectively, for the 2070 high emissions (50th percentile) scenario. 

Events with three consecutive days with average temperatures of 32°C or more are projected to increase 
from 1 in 20 years on average, to one every 0.7 years by 2070 (high emissions, 50th percentile; Figure 
4.15).  

It is interesting to note that the incidence of four or more consecutive days with maximum temperatures of 
35°C or more has been greater during 2000-2012 than is projected for 2070 under a high emissions 
scenario (50th percentile; Figure 4.15). Incidences of 40°C maxima and 32°C averages over that period 
were similar to those projected for 2030 under a high emissions (50th percentile) scenario. 

Urban heat island (UHI) effects may exacerbate the intensity of heatwave weather conditions and their 
impacts on vulnerable members of the community. They may also vary at relatively small spatial scales, 
depending on, for example, exposure to sea breezes, the amount of vegetation present and the extent 
and type of paved land surfaces. They have not been taken account of in this study and warrant further 
consideration. 

 

4.7.5. Changes in Rainfall 

4.7.5.1. Rainfall projections 

Annual average rainfall is projected to decrease throughout South Australia through the 21st century 
(Figure 4.16). The median projection is for rainfall to decline by 2-5% in 2030 and by between 5 and 20% 
by 2070.  The more extreme dry GCMs suggest that rainfall in the Adelaide region may decline by 20-
40% by 2070. The wetter models project small increases in average annual rainfall. 

 



 

40 

 

Figure 4.16: Projected change in annual average rainfall for South Australia under low and high emissions 
scenarios, expressed as % change from 1980-1999. Results provided for 10th, 50th and 90th 
percentile of GCM outputs. 

 

 

Source: www.climatechangeinaustralia.gov.au 

 

4.7.5.2. Change in average rainfall 

 
 
Figure 4.17 shows the projected monthly rainfall for each of the five selected meteorological stations 
under 2030 and 2070 scenarios. The historical (1980-1999 reference period) and 2000-2012 averages 
are presented in columns for comparison. Climate change projections are provided for the wettest and 
driest scenarios for the particularly year (provided by low emissions, 90th percentile and high emissions 
10th percentile outputs, respectively) to show the range in projected average monthly rainfall.  
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Figure 4.17:    Projected monthly rainfall for the Study Area’s meteorological stations: 1980-1999 reference 
period, 2000-2012 and under 2030 and 2070 scenarios (low emissions 90th percentile rainfall 
and high emissions 10th percentile GCM outputs). 

 

 

Source:  Derived from Bureau of Meteorology data, using climate change factors from DENR 2010. 

Changes in annual average rainfall in the 1980-1999 climate change projection reference period under 
various climate change scenarios are given in Table 4.2. By 2030 average annual rainfall could decline 
by as much as 60 mm/y or increase by up to 8 mm/y. By 2070, average annual rainfall decline by a 
further 100 mm/y or more or increase by up to about 20 mm/y. Under both a medium and high emissions 
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scenario for 2070 the most likely outcome (i.e. the 50th percentile) is for annual rainfall to decline by about 
15% (about 60-75 mm/y). 

Climate models suggest that rainfall will decline more in spring than autumn. However, observational 
evidence suggests that autumn-winter rainfall has changed most in recent years and that this may be 
linked to climate change impacts on atmospheric circulation patterns. This pattern may continue in future. 

Table 4.2:   Average annual rainfall for Study Area’s meteorological stations: historical and under 2030 and 
2070 climate change scenarios.  

BoM 
Station 

1980-1999 2030 high 
emissions 10th 

percentile 

2030 low 
emissions 90th 

percentile 

2070 high 
emissions 10th 

percentile 

2070 low 
emissions 90th 

percentile 

Adelaide Airport 451 mm 391 mm 459 mm 294 mm 475 mm 

Saltworks 441 mm 383 mm 449 mm 287 mm 465 mm 

North Adelaide 513 mm 445 mm 521 mm 334 mm 539 mm 

Pooraka 465 mm 403 mm 473 mm 303 mm 490 mm 

Seaton 466 mm 404 mm 474 mm 302 mm 491 mm 
Source: Derived from Bureau of Meteorology, using climate change factors from DENR 2010. 

 

4.7.5.3. Extreme daily rainfall 

The exceedance curve for daily rainfall for Adelaide Airport meteorological station (Figure 4.18) shows 
the probability that various daily rainfall totals will be exceeded under historical conditions (based on the 
full length of record). It shows that the daily rainfall total that is exceed only once each year on average 
(1 y average recurrence interval; ARI) is 27 mm. The corresponding 10 and 100 y ARI daily rainfall totals 
are 50 and 75 mm, respectively.  

The Clausius-Clapeyron equation, which relates changes in water vapour pressure with temperature, may 
be used to project the influence of climate change. The equation suggests that for each degree of global 
warming, extreme daily rainfall may increase by 7% (Westra, 2011)6, although it may not apply in every 
circumstance. 

The Clausius-Clapeyron equation was used to recalculate the daily rainfall exceedance curve for 
Adelaide Airport meteorological station (Figure 4.18) for three emissions scenarios. Extreme daily rainfall 
for the 2030 high and 2070 low emissions scenarios (50th percentile) are similar, with 10 year ARI daily 
rainfall totals of 53-55 mm, which is only slightly greater than experienced currently. Under the 2070 high 
emissions (50th percentile) scenario, which is significantly greater change in temperature, the projected 10 
and 100 y ARI rainfall events increase from 50 and 75 mm, respectively to 58 and 90 mm, respectively.  

                                                      

6 The influence of climate change on extreme rainfall conditions is quite uncertain and is the subject of considerable research effort. 
The Clausius-Clapeyron equation is used here to indicate the scale of change in extreme rainfall that may occur in response to 
climate change. However, rainfall projections based on this equation should not be considered to be definitive.  
Changing circulation patterns in southern South Australia may mean that extreme rainfall intensity may not increase in line with the 
Clausius-Clapeyron relationship. Observational evidence does not at this stage does not show any increase in annual maximum 
daily rainfall. 
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Figure 4.18:   Exceedance curve for daily rainfall for the Adelaide airport meteorological station and 
the projected influence of climate change. Climate change scenarios are based on the 
median temperature projections 2030 and 2070 high emissions and 2070 low emissions 
scenarios. 

 

Source:  Derived from Bureau of Meteorology data 

4.7.6. Wind speed 

Projections of change in wind speed in response to climate change are presented for South Australia in 
Figure 4.19. They show that under all emissions scenarios from 2030 to 2070, there is unlikely to be any 
net change in annual average wind speed projected under the most likely climate change outcomes (i.e. 
for 50th percentile outputs from the ensemble of GCMs). Some GCMs project increases in average wind 
speed of up to 5% in the Adelaide region by 2070, while others project decreases of up to 15%.  
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Figure 4.19:  Wind speed projections for South Australia under low and high emissions scenarios, 
expressed as % change from 1980-1999 (www.climatechangeinaustralia.gov.au) 

 

Source: www.climatechangeinaustralia.gov.au  

While no change in annual average wind speed is projected for the period 2030 to 2070, seasonal 
averages of wind speed are projected to be affected somewhat (Figure 4.20).  In 2030, decreased wind 
speeds of 2.5% are projected during winter and increases of up to 2.5% are projected during summer. 
Projected changes in wind speed under a low emissions scenario in 2070 are similar to those projected 
for 2030, except during summer. Under a high emissions scenario for 2030, a greater reduction in winter 
and spring average wind speed is projected, although average summer wind speeds are projected to 
increase.  

Wind circulation throughout the Study Area may be affected by the urban heat island effect, which may be 
modified under a warmer climate.  It is recommended that further stages of the WARCCAP project 
examine the heat island effect in order to ascertain potential hazards and opportunities from any changes 
in wind circulation patterns (e.g. increased wind speeds, sea breeze cooling effects). 
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Figure 4.20:   Adelaide airport 3 pm wind speed: historical monthly averages and 2030 and 2070                
projections under low and high emissions scenarios (50th percentile of GCM outputs). 

 

Source: Derived from Bureau of Meteorology data, using climate change factors from www.climatechangeinaustralia.gov.au  

4.7.7. Relative humidity 

Projections of change in relative humidity in response to climate change are presented for South Australia 
in Figure 4.21. They show that average annual relative humidity is projected to decrease in the Adelaide 
region from about 2050 under both high and low emissions scenarios (with 50th percentile GCM 
projections). In the worst case, relative humidity is projected to decline by over 4% of the 1980-1999 
average.  
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Figure 4.21:  Relative humidity projections for South Australia under low and high emissions scenarios,                                                          
expressed as a % change from 1980-1999. (www.climatechangeinaustralia.gov.au). 

 

Source: www.climatechangeinaustralia.gov.au 

Projected changes in relative humidity were calculated for Adelaide Airport for all climate change 
scenarios.  Average relative humidity in 2030 is projected to vary little from historical values (Figure 
4.22). By 2070, the air is projected to be drier (on average) than historically, particularly during winter and 
spring (2.5% and 3.5% decrease, respectively, for the 2070 high emissions scenario).  
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Figure 4.22:   Adelaide airport 3 pm relative humidity:  historical monthly averages and 2030 and 2070 
projections under low and high emissions scenarios (50th percentile of GCM outputs). 

 

Source: Derived from Bureau of Meteorology data, using climate change factors from www.climatechangeinaustralia.gov.au  

4.8. Summary 

  
 

 Five scenarios were used to analyse future climate projections - 2030 high emissions, 2050 low 
and high emissions, and 2070 low and high emissions.  
  

 The Study Area is projected to become warmer and drier over time. Drying of the climate is 
projected to be accompanied by a slight change in the seasonality of rainfall. Climate models 
suggest there will be less change during autumn than during spring, although changes in 
atmospheric circulation with climate change suggest that autumn and winter rainfall may be most 
affected. 

 
 Temperatures in the Study Area are projected to increase by between about 1.5° and 4°C by 2070, 

with smaller changes projected for 2030 and 2050. 
 

 Heatwaves are projected to worsen, particularly by 2070. Their frequency, duration and intensity 
are all projected to increase.  
 

 Rainfall is projected to decline by 2-5% in 2030 and by as much as 20-40% by 2070 across the 
Adelaide region.  Extreme rainfall events are projected to become more intense during spring and 
summer.  

 
 Projected changes in wind speed and relative humidity are generally small. Annual average wind 

speeds is not projected to be affected by climate change to 2070.  Seasonal average wind speeds  

38

43

48

53

58

63

68

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

M
e

an
 3

p
m

 r
e

la
ti

ve
 h

u
m

id
it

y 
(%

) Historical 
(1955-
2010)

2030 Low

2030 High

2070 Low

2070 High

http://www.climatechangeinaustralia.gov.au/


 

48 

 

 
may be affected, with average wind speed in winter projected to decrease by 2.5%. Average 
summer wind speeds are projected to increase by 2.5%.   

 
 Over the longer term, humidity is projected to decrease by during winter and summer 2.5% and 

3.5% respectively. 
 

  Recommendations for subsequent stages of the WARCCAP project (and beyond) include: 
 
 Urban heat island (UHI) effects, which may exacerbate the intensity of heatwave weather 

conditions and their impacts on vulnerable members of the community, warrant further 
consideration. 

 Climate modelling being undertaken for the IPCC‟s forthcoming Fifth Assessment Report and 
for the Goyder Institute will require that these climate change projections used for this 
WARCCAP study be updated during the next 2-3 years.  
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5. Coastal Effects 
 

5.1. Review of Existing Research  

Relevant coastal climate change research studies for the Study Area were examined to inform this report. 
These reports included: 

 Tonkin Engineering and WBM Oceanics Australia (2005) Port Adelaide Seawater Stormwater 
Flooding Study for the City of Port Adelaide Enfield (Volumes 1 and 2) 

 CSIRO and Bureau of Meteorology (2007) Climate Change in Australia. Technical Report 2007. 
CSIRO, Melbourne. 

 Rahmstorf S. (2006) A semi-empirical approach to projecting future sea-level rise, Science, 315, no. 
5810, pp368-370 

 Ruan Consulting (2006) Gillman Eco-Industrial Precinct SA, Natural Disasters: Risk assessment 
study and concept design Stage 1 

 Jensen Planning and Design (2008) Gillman Structure Plan” Towards the release of industrial land”, 
prepared for the Land Management Corporation  

 CSIRO (2006) Climate Change under Enhanced Greenhouse Conditions in South Australia 
 OzCoasts (2012), Sea level rise maps: Adelaide maps, Geoscience Australia and Department of 

Climate Change and Energy Efficiency, http://www.ozcoasts.gov.au/climate/Map_images/Adelaide/C-
mapLevel4.php 

 Department for Environment and Heritage (2005) Adelaide‟s Living Beaches” A strategy for 2005- 
2015, Technical Report 

The studies provide information on the exposure of the Western Adelaide region to coastal flooding and 
erosion and the implications of sea level rise in response to climate change. Results of these studies are 
incorporated into the following discussion.  

Based on a peer review of these reports, the following three important knowledge gaps have been 
identified: 

 Detailed coastal flood modelling, which accounts for the impact of drainage and infrastructure controls 
on exposure to flooding, is not available for the entire Western Adelaide region Study Area. Similar 
analyses to those undertaken by Tonkin Engineering and WBM Oceanics (2005) is required for the 
whole Study Area; 

 Analysis of the value and vulnerability of infrastructure and other assets that are exposed to impacts 
from coastal flooding, across the entire Study Area. 

 Analyses of the implications of long-term sea level rise scenarios (2070 and beyond) for coastal 
recession and the effectiveness of protective measures considered in the Adelaide‟s Living Beaches 
(ALB) study (DEH, 2005). 

 

http://www.ozcoasts.gov.au/climate/Map_images/Adelaide/C-mapLevel4.php
http://www.ozcoasts.gov.au/climate/Map_images/Adelaide/C-mapLevel4.php
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Coastal inundation for the whole Study Area and existing sediment modelling may need to be revised 
following the release of climate change from the IPCC‟s Fifth Assessment Report (results due from 2013). 

 

5.2. Coastal climate change 

5.2.1. Sea level rise 

Global mean sea levels are projected to rise by between 18 and 59 cm by 2100 (CSIRO and BoM, 2007), 
not accounting for the contribution of ice sheet melt. More recent research points to more rapid sea level 
rise, in part due to the loss of ice from the Greenland and some Antarctic ice sheets.  Ramstorf (2006) 
projects sea level rises of between 0.5 to 1.4 m by 2100. The IPCC (2007) projected a rise of 0.82 m by 
2100 under the high emissions A1FI scenario, accounting for thermal expansion of oceans and ice sheet 
melt and 0.15 m for 2030 and 0.47 m for 2070. 

Sea level changes have been measured in the region. Tide gauges record sea level rises of 2.06mm/y 
(until 1997) and 2.08 mm/y for the Inner Harbour and the Outer Harbour, respectively8.  

Several sea level modelling exercises have been undertaken across the Adelaide region, using both one 
dimensional and two dimensional models. The former indicate areas that are potentially exposed to 
coastal flooding on the basis of surface elevation. They do not consider whether it is possible for elevated 
sea waters to actually reach a low-lying location. Tonkin Engineering and WBM Oceanics (2005) 
prepared a full two-dimensional hydrodynamic model for parts of the Study Area. This study considered 
both the elevation of land and the potential for water to reach it (as influenced by topographic controls 
provided by infrastructure such as roads). It provides a more reliable indication of exposure to coastal 
flooding in response to climate change than studies (e.g. OzCoasts, 2012) that use only one dimensional 
projections.  

Three scenarios have been modelled by OzCoasts (2012) to identify locations in the Study Area that may 
be exposed to coastal flooding that would result from the combination of the highest astronomical tide 
(HAT) and sea level rise.   

Figure 5.1 (a-e) = 50 cm sea level rise; Figure 5.2 (a-e) = 80 cm sea level rise; and Figure 5.3 (a-e) = 
110 cm sea level rise. It does not account for the influence of storm surges (above the HAT) on elevated 
water levels or any impacts of impeded surface water drainage. 

While the underpinning analysis has not accounted for any protection from flooding that may be offered 
by roads, sea walls, levees and other infrastructure, it highlights that the Study Area includes significant 
areas of very low-lying land. Residential and other buildings in these areas could be exposed to periodic 
coastal flooding events as a result of sea level rise unless protective infrastructure was developed.   

Land subsidence in the Study Area has potential to exacerbate the impacts of projected sea level rise. 
The historical average rate of subsidence in the Port Adelaide area is 1.8 mm/y. 

                                                      

8 Department for Environment and Heritage (2005) Adelaide‟s Living Beaches” A strategy for 2005- 2015, Technical Report 
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OUTLINE OF OZCOAST (2012) 
MAPS ACROSS STUDY AREA 
 

 
 
 
Scenario 1: Highest Astronomical Tide + 50 cm 

 
Figures 5.1 (a-e) below 

 

 
Figure 5.1 (a): Projected inundation in the Northern Port Adelaide area resulting from the HAT and               

50 cm of sea level rise 

 
    Source:  OzCoasts (2012) 
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Figure 5.1 (b):  Projected inundation in the Port Adelaide area resulting from the HAT and                             
50 cm of sea level rise  

 
    Source:  OzCoasts (2012) 
 

Figure 5.1 (c): Projected inundation in the Eastern Port Adelaide area resulting from the HAT and                
50 cm of sea level rise 

 
    Source:  OzCoasts (2012) 
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Figure 5.1 (d):  Projected inundation in the Henley Beach area resulting from the HAT and                            
50 cm of sea level rise  

 
    Source:  OzCoasts (2012) 

Figure 5.1 (e):  Projected inundation in the City of West Torrens area resulting from the HAT and                  
50 cm of sea level rise  

 

 
    Source:  OzCoasts (2012) 



 

54 

 

 
 
Scenario 2: Highest Astronomical Tide + 80 cm 

 
Figures 5.2 (a-e) below 

 
 
 

 
 
Figure 5.2 (a):  Projected inundation in the Northern Port Adelaide area resulting from the HAT and               

80 cm of sea level rise  

 

    Source:  OzCoasts (2012) 
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Figure 5.2 (b): Projected inundation in the Port Adelaide area resulting from the HAT and 80 cm of            
sea level rise  

 
    Source:  OzCoasts (2012) 
 
 
Figure 5.2 (c): Projected inundation in the Eastern Port Adelaide area resulting from the HAT and               

80 cm of sea level rise  

 

     Source:  OzCoasts (2012) 
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Figure 5.2 (d): Projected inundation in the Henley Beach area resulting from the HAT and 80 cm of           
sea level rise 

 
Source:  OzCoasts (2012) 
 
 
Figure 5.2 (e):  Projected inundation in the City of West Torrens area resulting from the HAT and                  

80 cm of sea level rise  

 
Source:  OzCoasts (2012) 
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Scenario 3: Highest Astronomical Tide + 110 cm 

 
Figures 5.3 (a-e) below  

 
 

 

 

 

Figure 5.3 (a):  Projected inundation in the Northern Port Adelaide area resulting from the HAT and             
110 cm of sea level rise  

 
Source:  OzCoasts (2012) 
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Figure 5.3 (b):  Projected inundation in the Port Adelaide area resulting from the HAT and 110 cm of          
sea level rise 

 
Source:  OzCoasts (2012) 
 
Figure 5.3 (c):  Projected inundation in the Eastern Port Adelaide area resulting from the HAT and              

110 cm of sea level rise  

 
Source:  OzCoasts (2012) 
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Figure 5.3 (d):  Projected inundation in the Henley Beach area resulting from the HAT and 110 cm of          

sea level rise  

 
Source:  OzCoasts (2012) 
 
Figure 5.3 (e):  Projected inundation in the City of West Torrens area resulting from the HAT and                

110 cm of sea level rise  

 
Source:  OzCoasts (2012) 
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Other than direct property loss/damage through inundation, sea level rise creates many other issues that 
need consideration that are separat from inundation. These include, amongst others, accelerated 
degradation of materials (e.g. building foundations), fatigue due to extreme storm events and greater 
wave energy penetration inland, increased corrosion, changes in groundwater composition as freshwater 
aquifers are exposed to saline intrusion, and higher water tables putting pressure on subsurface 
structures (pipes, tanks, pools, etc). 

5.2.2. Storm surge 

The effects of sea level rise may be exacerbated under storm surge conditions, which temporarily elevate 
sea levels significantly beyond their normal tidal range (Figure 5.4). The 100 year ARI (average 
recurrence interval) storm surge height at Port Adelaide is 1.5m (AHD)9. Storm surges that coincide with 
high tides10 (storm tides) may lead to even higher water levels.  Depending on the sea level rise scenario 
used, the 100 year ARI storm tide could reach as high as 2.4 m AHD (Australian Height Datum, 
approximately the elevation of mean sea level).   

Figure 5.4:  Illustration of how tides and elevated sea levels due to storms and climate change interact.  

 
 
Source: Redrawn from McInnes et al. (2009) 
Note: Elevated sea levels may contribute to flooding in low lying land near the coast as the result of water flowing back through 
drains or because they impede drainage along storm water drains during any accompanying rainfall events. 

 

Modelling by Tonkin Engineering and WBM Oceanics Australia (2005) for the Port Adelaide area 
examined the effects of coastal flooding resulting from the 100 year average recurrence interval (ARI) 
storm tide, projected sea level rise and land subsidence.  It found that infrastructure damage in a 100 
year ARI storm tide flood event would be approximately $27 million. This would increase to over $180 
million in 2100 (accounting for sea level rise and subsidence, equivalent to an 88cm in flood elevations).  

                                                      

9 Tidal data is available for Gulf St Vincent from the Port Adelaide and Port Stanvac tide gauges. Port Adelaide height data is 
considered to be representative of the coast throughout the Western Adelaide region. 
10 The HAT for Port Adelaide is 2.4 m. 
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The projected extent of inundation resulting from a 100 year storm tide event with 0.3m, 0.5 m and 0.88 m 
of change in water level due to sea level rise and subsidence are shown in Figures 5.5 (a-c).   These 
maps account for the impact of drainage, roads and other infrastructure on the movement of coastal 
floods.  

Tonkin Engineering and WBM Oceanics (2005) found that there was no statistical association between 
storm surge conditions at Port Adelaide and intense rainfall events. They found that in most drainage 
catchments the extent and depth of stormwater flooding was primarily influenced by the severity of the 
rainfall event and not tide height. Flooding in some smaller drainage catchments and wetlands in the 
„Gillman‟ area in the City of Port Adelaide Enfield would be affected by tidal conditions.  

5.2.1. Coastal recession 

Coastal recession, the landward retreat of a coastline, presents a significant risk to infrastructure, 
beaches and natural features along the coastline such as mangroves, wetlands and dunal systems. 
Coasts comprising erodible sediments (e.g. sand, mud) may recede in response to sea level rise, with the 
rate of change depending on the rate of sea level rise, the coast‟s resistance to erosion, longshore 
sediment movement and the effectiveness of any constructed coastal defences (e.g. sea walls, groynes).   
Existing sand carting schemes may also influence the extent of erosion in the Study Area´s southern 
coastline. 

The Bruun rule is a rule of thumb that is commonly applied to project the recession of erodible coastlines 
in response to sea level rise. It estimates that for every metre of sea level rise, sandy or otherwise 
erodible shores could retreat by 50 to 100m11.  Much of the coast in the Study Area comprises sand or 
mud (refer to Figure 8.3) and is highly erodible. Unprotected areas along the Gulf St Vincent coast are 
exposed to wave action and are more likely to recede than other areas. In the absence of any control 
efforts, recession in response to the upper range of plausible sea level rise scenarios could exceed 
80m12.  

An erosion study by Coastal Engineering Solutions in 2004 considered littoral drift impacts for 20, 50 and 
100 years of climate change13. Findings suggest that over 100 years, increased storminess would impact 
around 10-15% on littoral transport potential.  However coupled with sea level rise, increased storminess 
would significantly affect offshore sand motion and double the storm take from dunes.  

                                                      

11 Townsend M, Quantifying the impact of wave overtopping on the Adelaide foreshore, Department for Environment and Heritage, 
Government of South Australia. The applicability of the Bruun rule in this setting is unknown. The Bruun rule should not be 
considered to provide an accurate estimate of the likely extent of coastal recession resulting from sea level rise. 
12 Adelaide Living Beaches Technical Report (Department for Environment and Heritage, 2005) identified that beach nourishment 
could be capable of managing recession due to sea level rise, at least over its planning period to 2025. 
13 Department for Environment and Heritage (2005) Adelaide‟s Living Beaches” A strategy for 2005- 2015, Technical Report 
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Figure 5.5 (a):   Projected 100 year storm tide inundation with 30 cm (yellow shading), 50 cm (green shading)      
                           and 88 cm (red shading) of sea level rise.  

 
Source: Tonkin Engineering and WBM Oceanics (2005). 
 
Figure 5.5 (b):   Projected 100 year storm tide inundation with 30 cm (yellow shading), 50 cm (green shading)            
                           and 88 cm (red shading) of sea level rise.  

 
Source: Tonkin Engineering and WBM Oceanics (2005). 
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Figure 5.5 (c):  Projected 100 year storm tide inundation with 30 cm (yellow shading), 50 cm (green shading)    
                          and 88 cm (red shading) of sea level rise.  

 
Source: Tonkin Engineering and WBM Oceanics (2005). 

 

5.3. Discussion 

5.3.1. Coastal climate change impacts 

While there remain significant gaps in understanding the potential coastal climate change impacts in the 
Western Adelaide region, several potential impacts should be considered in any future climate change 
risk assessments, including:  

 Groundwater impacts: Sea level rise may affect the quality of coastal aquifers through saltwater 
intrusion (although these are already quite saline in many areas; Ruan Consulting, 2006), their 
level and ecological function. Elevated groundwater levels resulting from sea level rise may affect 
the storage capacity of low-lying stormwater detention basins, the geotechnical stability of low-
lying land and accelerate the deterioration of below ground infrastructure (e.g. pipelines and 
drains).   

 Infrastructure impacts: Significant infrastructure assets of National and State importance are 
located in the Western Adelaide region and are vulnerable to both coastal recession and 
inundation. Modelling for Port Adelaide Enfield local government area projects that damage to 
infrastructure from the 100 year ARI storm tide could increase to over $180 million due to sea 
level rise and land subsidence by 2100 (Tonkin Engineering and WBM Oceanics, 2005).  
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 Acid sulfate soils: - Potential acid sulfate soils (ASS) are widespread in the coastal 
environments of the Western Adelaide region. Sulphide formation has occurred in some areas 
due to drainage and other disturbances associated with infrastructure development, resulting in 
the production of acid that may contaminate surface waters and groundwater. Elevated sea and 
groundwater levels, coupled with informed development practices, may reduce the risk of 
activating new areas of ASS. However any new permanent or prolonged inundation of formerly 
dry land with potential ASS, could result in their sulphide and acid generation.  

 Beach amenity and width: Coastal climate change may adversely affect coastal landscapes 
through loss of dunes, movement of sand and longer duration of inundation of the beach. This 
may, in turn, affect beach access, use, aesthetics and value.  Projected increases in summer 
storminess (e.g. frequency) and swell generation (CSIRO, 2003) may also affect beach amenity. 

 Ecological changes: Sea water inundation and coastal recession and secondary impacts (e.g. 
activation of ASS, further salinisation of aquifers) may affect coastal habitats and ecosystems.  
No observed ecological changes have been identified for the purpose of this study, however this 
should be examined in more detail during Stage 2.  Rising water temperatures (at an average of 
0.11°C/ decade between 1950 and 2005; CSIRO, 2006) may affect some ecological processes 
and could increases in the risk of algal blooms in vulnerable areas.  

Many coastal environments within the Study Area are intensively managed to minimise the effect of 
coastal hazards (e.g. beach erosion from storms, storm surge inundation). Existing coastal management 
measures (e.g. beach nourishment, maintenance of sea walls) and those that are developed in response 
to experienced impacts of climate change and as a result of existing coastal management strategies and 
policies would be expected to mitigate at least some of the potential impacts described above.  

5.4. Summary 

 
 

 Global mean sea level is projected to increase by between 18 and 140cm by 2100, with 83cm 
projected under a high greenhouse gas emissions scenario.  Land subsidence in the Study Area 
could exacerbate the impacts of sea level rise on coastal flooding.  
 

 Under a high sea level rise scenario for 2100, storm tides could reach areas that are currently 
2.4m above mean sea level.  Damage resulting from such floods is estimated to exceed $180 
million (compared with $26-28 million currently). 

 
 Exposure of the Study Area to inundation resulting from projected sea level rise has been 

modelled for various timescales and scenarios. These analyses show that residential and other 
buildings in these areas could be exposed to periodic coastal flooding events, resulting from storm 
tides and sea level rise.  

 
 Coastal recession, the landward retreat of a coastline, presents a significant risk to infrastructure, 
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beaches and other natural fringing the coastline.  Coastal recession under a high sea level rise 
scenario could exceed 80 metres, although planned coastal protection works are expected to 
significantly reduce this. 

 
 Coastal areas will experience various impacts in relation to groundwater quality, acid sulphate 

soils, land subsidence, loss of beach amenity and changes to ecological systems.  
 

 The following investigations are recommended for subsequent stages of the WARCCAP project: 
 

 A study examining already observed ecological changes should be carried out in detail.   
 Undertake modelling of beach recession and impacts upon natural and built environs across 

the Study Area.  This should include an audit of current protection measures. 
 Further investigation is required to examine potential water quality impacts and risk to beach 

users that may result from potential increases in stormwater runoff.  
 More detailed analysis is required to assess the influence of small-scale landforms and built 

infrastructure on ingress and distribution of coastal flood waters and the effect of any coincident 
flooding of waterways or storm water drains. 
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6. Regional Profile 
 

The following regional profile provides an illustration of select socio economic characteristics of the Study 
Area relevant to climate change adaptation.  While some elements of this section have been used to 
inform latter sections of this report, the profile serves as a basis for risk identification and assessment in 
Stage Two of the WARCAPP project.  

Several data sources were relied upon including the Australian Bureau of Statistics, as well as the 
National Health Survey.  

6.1. Current Population and Age Structure 

6.1.1. Population size  

At the 2011 ABS census, the Study Area was home to 215,516 people, or 17% of the population of 
Greater Adelaide21.  Between 2001 and 2011, the region grew by nearly 13,000 residents, albeit at a 
population growth rate smaller than that experienced across Greater Adelaide.  Within the region, the 
highest rates of population growth were experienced in Port Adelaide Enfield, and West Torrens.  

Table 6.1: Time Series Analysis of Population Size1 

 2001 
Census 

2006      
Census 

2011      
Census 

Annual   
Growth Rate2 

City of Port Adelaide Enfield 98,569 102,496 112,508 1.4% 

City of Chares Sturt 100,038 99,945 104,414 0.44% 

City of West Torrens 50,416 51,871 54,921 0.89% 

Western Adelaide3 202,648 203,814 215,516 0.63% 

Greater Adelaide 1,116,859 1,152,870 1,223,375 0.95% 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide. 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Averaged over ten year period 2001-2011, and converted to an annual rate. 
3 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 

Torrens) 
 

6.1.2. Median Age 

The median age of the population in the Study Area varies from 37 in Port Adelaide to 41 in Charles Sturt.  
This indicates that the population is youngest in Port Adelaide Enfield, and oldest in Charles Sturt.  
Between 2001 and 2011, the median age in Port Adelaide Enfield has declined, while it has increased in 
Charles Sturt and remained unchanged in West Torrens.   

                                                      

21  For the purpose of this report, Greater Adelaide is defined as the Greater Capital City Statistical Area Code 4GADE (ABS).  This 
generally covers the area commonly known as Metropolitan Adelaide including Mount Barker.   Refer to Appendix A for 
comparison between Greater Adelaide (ABS) and Greater Adelaide Region (SA Government).  
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Table 6.2:  Time Series Analysis of Median Ages1 

 2001 Census 2006 Census 2011 Census 

City of Port Adelaide Enfield 38 38 37 

City of Charles Sturt 39 41 41 

City of West Torrens 38 38 38 

Greater Adelaide 37 38 38 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt and West Torrens 
1Based upon „place of enumeration‟ - the place at which the person was counted on Census Night.  
 Data for Western Adelaide is unavailable as this is not a standard census geographic region.  
 

6.1.3. Age Structure  

The following charts (Figures 6.1 to 6.6) summarise changes to the age structure of the population of the 
Study Area and the member Councils, and Greater Adelaide for reference, between 2001 and 2011.  
Supporting data tables are found in Section 1.1 of Appendix C) 

6.1.3.1. Population aged 0-4 years 

The Study Area has proportionally fewer young children than across Greater Adelaide.  This is particularly 
true of West Torrens and Charles Sturt, where the age group accounts for 5.5% of the overall population, 
compared with 6.0% for Greater Adelaide and 6.2% for Port Adelaide Enfield.  Between the 2001 and 
2006 Census, West Torrens has experienced the highest amount of growth in the age group. 

Figure 6.1: Time Series Analysis of Population aged 0-4 years1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1  Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2  Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 

Torrens) 
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6.1.3.2. Population aged 5-14 years 

There were nearly 23,000 people aged 5-14 years in the Study Area at the 2011 Census, accounting for 
approximately 10% of the total population.  As a proportion of the overall population, this age group has 
been in decline over the past decade.  This trend is also evident across Greater Adelaide.  Port Adelaide 
Enfield has the largest population aged 5-14 years, with 12,422 people accounting for 11% of the total 
population.  

Figure 6.2:  Time Series Analysis of Population aged 5-14 years1 2  

 

 
 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.1.3.3. Population aged 15-24 years 

The Study Area is home to proportionally fewer young adults aged 15-24 than Greater Adelaide, although 
most jurisdictions have seen the age group increase in proportion over the past ten years.  The age group 
comprised 13.2% of the population of the Study Area region, compared with nearly 14% for Greater 
Adelaide at the 2011 Census.  West Torrens has an above average proportion of people aged 15-24 
years, with nearly 8,000 people in the age group accounting for 14.4% of West Torrens‟ overall 
population.  
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Figure 6.3: Time Series Analysis of Population aged 15-24 years1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.1.3.4. Population aged 25-44 years  

The Study Area has seen considerable change in the proportion of the population aged 25-44 between 
2001 and 2011 due to the ageing of the population.  In 2001, the age group accounted for nearly 30% of 
the total population, declining to less than 28% in 2011.  This trend was particularly pronounced in 
Charles Sturt.  At the 2011 Census, the largest populations of people aged 25-44 were in West Torrens 
and Port Adelaide Enfield, where the age group accounted for 30.5% and 30.3% respectively. 
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Figure 6.4: Time Series Analysis of Population aged 25-44 years1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.1.3.5. Population aged 45-64 years  

The Study Area mirrors trends across Greater Adelaide in terms of the proportion of the population aged 
45-64 years.  Within the region, West Torrens stands out from the other two Councils in having a 
significantly smaller proportion of its population in the age group – this is partly attributed to the fact that 
West Torrens has an above average proportion of people aged 25-44 years.   

Figure 6.5: Time Series Analysis of Population aged 45-64 years1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
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6.1.3.6. Population aged over 65 years 

At the 2011 Census, there were approximately 37,000 people aged over 65 years living in the Study 
Area, accounting for approximately 17% of the total population.  The Study Area has historically had a 
higher proportion of older people than other parts of Greater Adelaide, although this difference is 
declining, with the 2011 Census data showing the proportion of people in the Study Area declining to a 
similar level to that across Greater Adelaide.   

Figure 6.6: Time Series Analysis of Population aged over 65 years1 2  

 
 
 
 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.1.4. Summary  

 The Study Area‟s population has grown modestly over the past ten years 
 The Study Area‟s population is ageing 
 There are higher proportions of younger adults in West Torrens 
 There are higher proportions of older people in Charles Sturt 
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6.2. Country of Birth and Indigenous Status 

The following charts (Figures 6.7 to 6.10) summarise data regarding country of birth and indigenous 
status for the Study Area, the member Councils, and Greater Adelaide for reference, between 2001 and 
2011.  Supporting data tables are found in Section 1.2 of Appendix C.  

6.2.1. Born in Australia  

At the 2011 Census, approximately two thirds (66.7%) of Western Adelaide‟s residents were Australian 
born.  Across the region and in each of the member Councils, the proportion of Australian born residents 
has steadily declined over the last ten years.   The Western Adelaide Region continues to have a smaller 
proportion of Australian born residents when compared with Greater Adelaide.  Within the region, Port 
Adelaide Enfield has the smallest proportion of Australian born residents at 63.7%. 

Figure 6.7: Time Series Analysis of Population Born in Australia1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.2.2. Born Overseas  

Conversely, the number of overseas born residents in the Study Area, each of the member Councils and 
across Greater Adelaide steadily increased between 2001 and 2011.  At the 2011 Census, 28% of the 
region‟s population was born outside of Australia, up from 25.3% in 2001. Port Adelaide Enfield has 
experienced the largest increase in overseas born residents, increasing from 24.9% of its population in 
2001 to 30.4% in 2011. 
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Figure 6.8: Time Series Analysis of Population Born Outside of Australia1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.2.3. Indigenous Persons  

The Study Area has a proportionally larger population of Indigenous persons, at 1.6% compared with 
1.3% across Greater Adelaide.  Indigenous people account for the largest percentage of the population in 
Port Adelaide Enfield, where they represent 2.4% of the population, while West Torrens has a 
comparatively smaller Indigenous population at 0.9%.  Between the 2001 and 2006 Census, the Study 
Area, and the Cities of Charles Sturt and Port Adelaide Enfield experienced a proportional rise in their 
indigenous populations.  
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Figure 6.9: Time Series Analysis of Indigenous Population1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.2.4. Top 10 Countries of Birth  

In comparison with Greater Adelaide, the Study Area has a smaller proportion of residents born in the UK, 
but proportionally larger populations from Italy, Vietnam, India, Greece, China and the Philippines.  Within 
the region, Port Adelaide Enfield has a particularly large Vietnamese, Indian, Chinese and Philippino 
communities.  Charles Sturt largely mirrors trends across the region, although is home to larger Italian 
community.  West Torrens has large Greek, Indian and Chinese communities, but a very small 
Vietnamese population.  
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Figure 6.10: Top Ten Countries of Birth Outside of Australia, 20111 2 3  

 
Data Source: ABS Basic Community Profile 2011 for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 The counties shown are the top ten countries of birth outside of Australia for the Western Adelaide region, with comparative data then generated for 
each member Council and Greater Adelaide.  These ten countries are not necessarily the top ten countries in each Council.  It should be noted that the 
ABS has a standard list of countries in the Census and excludes are large number of countries, including those in Africa and South America, and 
therefore a large number of responses in each jurisdiction is ―born elsewhere‖.  
2 Based upon ‗place of enumeration‘ - the place at which the person was counted on Census Night. 
3 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.2.5. Summary  

 

 The Study Area has high and increasing proportions of residents born overseas. 
 Key countries of birth are Italy, Vietnam, India, Greece, China and the Philippines. 
 The region has an above average Indigenous population. 
 Port Adelaide Enfield has the largest overseas born and Indigenous populations. 

 

6.3. English Proficiency and Languages Spoken at Home 

The following charts (Figures 6.11 to 6.14) summarise data regarding languages spoken at home and 
proficiency in English.  Supporting data tables are found in Section 1.2 of Appendix C.  

6.3.1. Speak English only  

At the 2011 Census, 68% of the Study Area‟s population spoke English only, which was 10% lower than 
the rate across Greater Adelaide of 78%.  There was consistency across the region with this 
characteristic, with West Torrens having the smallest proportion of its population speaking English only 
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(66.4%) and Port Adelaide Enfield having the highest at 68.8%.  The long term trend across all 
jurisdictions is a decline in the proportion of the population that speaks English only.  

Figure 6.11: Time Series Analysis of Population that only speaks English1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.3.2. Languages other than English  

The Study Area is home to higher concentrations of residents who speak languages other than English.  
Across the region, at the 2011 Census, 27.8% of residents spoke a language other than English, which is 
higher than the Greater Adelaide proportion of 17.3%, and also represents a significant increase from 
2001, when the proportion was 24.4%.  Within the region, West Torrens has the highest proportion 
(nearly 29%) of residents who speak a language other than English, at nearly 29% of its population.  
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Figure 6.12: Time Series Analysis of Population that speaks a language other than English1 2  

 
 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1  Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2  Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 

Torrens) 
 

6.3.3. Top 10 Languages other than English  

A culturally and linguistically diverse region, Western Adelaide has high numbers of speakers of a number 
of languages when compared with Greater Adelaide.  All of the top ten languages spoken in the region - 
Greek, Italian, Vietnamese, Chinese, Serbian, Arabic, Polish, Punjabi, Tagalog and Croation – are all 
spoken by a higher proportion of the population in Western Adelaide than across Greater Adelaide.  

Within the Region, Port Adelaide Enfield has a particularly high concentration of Vietnamese and Chinese 
speakers, while Charles Sturt is home to higher proportions of Greek, Italian and Serbian speakers.  
Nearly 7.5% of the population of West Torrens speaks Greek, while there are also very high proportions 
of Chinese language speakers. 
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Figure 6.13: Top ten languages other than English, 20111 2 3  

 
Data Source: ABS Basic Community Profile 2011 for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 The languages shown are the top ten languages for the Western Adelaide region, with comparative data then generated for each member Council 
and Greater Adelaide.  These languages are not necessarily the top ten languages in each Council.   
2 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
3 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.3.4. Proficiency Speaking English  

The proportion of the population that reported to speaking English „not well‟ or „not at all‟ is nearly twice as 
high in Study Area than Greater Adelaide (5.4% compared to 3%).  Within the region, the proportion of 
the population with this low level of English proficiency ranges from 4.7% in West Torrens to 6.1% in Port 
Adelaide Enfield. 
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Figure 6.14: Time Series Analysis of Population that speaks English ‘not well’ or ‘not at all’1 2  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon „place of enumeration‟ - the place at which the person was counted on Census Night. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.3.5. Summary  

 
 

 The region has significantly above average incidence of low level of English proficiency. 
 A range of languages are spoken across the region. 
 There are large numbers and proportions of Greek, Italian, Vietnamese and Chinese speakers in 

the region 
 

 

6.4. Motor Vehicle Ownership 

In comparison with Greater Adelaide, Western Adelaide is home to above average proportions of 
dwellings with no or one motor vehicle, and below average proportions of dwellings with two or more 
vehicles. This trend is particularly pronounced in Port Adelaide Enfield, where 14% of dwellings have no 
motor vehicle, and 42% have one motor vehicle.  Households without access to a motor vehicle can 
struggle to access services, facilities and employment that are not readily available on foot or via public 
transport.  In addition, a lack of access to a motor vehicle can contribute to social isolation, especially in 
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neighbourhoods with poor public transport services or in households where the income earner uses the 
motor vehicle for travel to work.  Supporting data tables are found in Section 1.3 of Appendix C.   

 

Figure 6.15: Motor Vehicle Ownership, 20111 2 3 

 
Data Source: ABS Basic Community Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon a count of each dwelling. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
3 This vehicle count excluded motorbikes and scooters. 
 

6.4.1. Summary  

 
 

 The region has above average proportions of dwellings with no or one motor vehicle.  
 

 
 

6.5. Educational Qualifications 

This section summarises data regarding school-based educational outcomes, and educational institutions 
being attended.  Supporting data tables are found in Section 1.4 of Appendix C.   

6.5.1. Highest Year of School Completed  

Across the Study Area, school-based qualifications are slightly lower than those across Greater Adelaide.  
The exception to this is West Torrens, where 53% of the population over 15 finished year 12 or 
equivalent, compared with 49% across Greater Adelaide and 47% in the Study Area.  
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Figure 6.16: Highest Year of School Completed, 20111 2 3 

 
Data Source: ABS Basic Community Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon the population of people aged 15 years and over at the night of the census who are no longer attending primary or secondary school 
2  Based upon place of usual residence which is the address at which a person has lived or intends to live for six months or more in 2011 – even if they 
were not at that address on Census night 
3 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.5.2. Educational Institutions Attending  

Of those residents who were attending an educational institution in 2011, West Torrens is home to 
proportionally more university students and fewer primary and secondary school students.  In contrast, 
secondary and primary school students account for high proportion of Charles Sturt‟s students, while Port 
Adelaide Enfield largely mirrors the trends across the region, except in the case of university students, 
which are under-represented in Port Adelaide Enfield.  
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Figure 6.17: Type of Educational Institution Attending, 20111 2 3 

 
Data Source: ABS Basic Community Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon the count of people who reported to attending an educational institution at the 2011 Census. 
2  Based upon place of usual residence which is the address at which a person has lived or intends to live for six months or more in 2011 – even if they 
were not at that address on Census night 
3 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.5.3. Non School Qualifications 

At the 2011 Census, approximately 29,000 people in the Western Adelaide region (over the age of 15) 
held a bachelor level qualification, while close to 56,000 held a certificate, diploma or advance diploma.  
Port Adelaide Enfield and Charles Sturt largely mirrored trends across Greater Adelaide in terms of the 
proportion of each qualification type, while West Torrens was home to proportionally more residents with 
a post graduate or bachelor degree qualification.    
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Figure 6.18: Non School Qualifications, 20111 2 3 

 

Data Source: ABS Basic Community Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Based upon the count of people over the age of 15 who reported to hold any post-school qualification at the 2011 Census. 
2  Based upon place of usual residence which is the address at which a person has lived or intends to live for six months or more in 2011 – even if they 
were not at that address on Census night 
3 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 

 

6.5.4. Summary  

 
 

 School based qualifications are slightly lower in the region in comparison to the rest of Greater 
Adelaide. 

 West Torrens is home to a high concentration of university students. 
 Port Adelaide Enfield and Charles Sturt are home to high numbers and proportions of school 

students. 
 

 

 

6.6. Employment Status and Labour Force Participation 

The most recent unemployment data from March 2012 stated that the Study Area had an unemployment 
rate of 4.3%, compared with 6.1% across metropolitan Adelaide.  At the same time, the region has a 
smaller workforce participation rate, at 61.1% compared with 63.2% for the Greater Adelaide region.  
Within the region, unemployment rates are highest in the Port Adelaide Enfield Parks, Port Adelaide 
Enfield – Port and Charles Sturt – North East SLAs, and lowest in the Charles Sturt – Coast SLA.  The 
following table and figure, and Section 1.5 of Appendix C contain supporting data. 
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Table 6.3: Key Employment Data for the Study Area, 2012 1 

Unemployment Rate2 4.3% 

Average Job Seeker Age3 36 years 

Average Job Seeker Duration of Registration4 28 months 
Data Source: Commonwealth Department of Education, Employment and Workplace Relations Small Area Labour Markets  
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
2 Data for March 2012 published in the Commonwealth Department of Education, Employment and Workplace Relations Australian Regional Labour 
Markets March Quarter 2012 publication 
3Job Seeker' is defined as persons registered and active with Job Services Australia 
4 'Duration of Registration' is measured as the time the job seeker has been registered with Centrelink. 
 

Figure 6.19: Unemployment Rates within the Study Area 1  

 
Data Source: Commonwealth Department of Education, Employment and Workplace Relations Small Area Labour Markets  
1 Data for December 2011 published in the Commonwealth Department of Education, Employment and Workplace Relations Small Area Labour 
Markets December Quarter 2011 publication. 

 

6.6.1. Summary  
 
 Unemployment rates in the region are lower than rates across Greater Adelaide. 
 Employment levels vary considerably from location to location 
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6.7. Household structure 

Figures 6.19 to 6.23 below summarise data regarding changes to household structure between 2001 
and 2011.  Supporting data tables are found in Section 1.6 of Appendix C. 

6.7.1. Couple families with no children  

The Study Area has experienced very little change in the proportion of couple families with no children 
over the ten years 2001-2011.  This is in contrast to the Greater Adelaide region where the proportion of 
couple families with no children has risen.  It is also notable that Western Adelaide continues to have 
proportionally fewer couple families with no children, at approximately 24%, compared with 26% for 
Greater Adelaide.   

Within the Study Area, Charles Sturt and West Torrens have the greatest concentrations of couple 
families with no children, at approximately 24% each.  There have not been significant changes to the 
proportion of couple families without children in any Council in the region over the past ten years. 

Figure 6.20:  Time Series Analysis of Couple Families without Children1  

Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
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6.7.2. Couple families with children  

At the 2011 Census, approximately 25% of the Study Area‟s households were living in couple families 
with children.  This is below the Greater Adelaide proportion of 28%.  Over the ten years to 2011, the 
proportion of couple families with children has declined very slightly. 

 

Figure 6.21: Time Series Analysis of Couple Families with Children1  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.7.3. One parent families  

The Study Area mirrors Greater Adelaide in having approximately 11% of households living in one parent 
families.  This proportion has not changed over the past ten years. 

Within the region, Port Adelaide Enfield has the highest proportion of one parent families (approaching 
13%) and West Torrens has the lowest at close to 9%.  The proportion of one parent families living in Port 
Adelaide Enfield did however decline between 2001 and 2011.   
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Figure 6.22: Time Series Analysis of One Parent Families1  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.7.4. Lone person households  

The Study Area continues to be home to higher concentrations of lone person households than Greater 
Adelaide.  At the 2011 Census, the region was home to nearly 28,000 lone person households, 
accounting for nearly 31% of all households.  Within the region, West Torrens has the highest 
concentration of lone person households.   
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Figure 6.23: Time Series Analysis of Lone Person Households1  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.7.5. Group households  

Group household are households containing a group of un-related individuals where there are no 
reported couple relationships, parent-child relationships or other blood relationships.  4.5% of households 
in Western Adelaide are group households, a higher percentage than that across Greater Adelaide.  
Group households are particularly concentrated in West Torrens, where they account for 6.4% of all 
households.  Across all jurisdictions, the proportion of group households has risen between the 2001 and 
2011 censuses.   
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Figure 6.24: Time Series Analysis of Group Households1  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.7.6. Summary  

 The region is home to proportionally fewer couples with no children, but more lone person 
households when compared with Greater Adelaide. 

 Port Adelaide Enfield has a higher concentration of one parent families, while West Torrens has 
proportionally more group households. 

 

 

6.8. Housing Type and Tenure  

Figures 6.24 to 6.26 summarise trends regarding housing type, and Figures 6.27 to 6.31 summarise 
trends regarding housing tenure.  Supporting data tables are provided in Section 1.7 of Appendix C. 

6.8.1. Separate houses  

The Study Area has a significantly smaller proportion of separate houses in comparison with the wider 
metropolitan area.  At the 2011 Census, approximately 69% of dwellings in Western Adelaide were 
separate homes, compared with nearly 77% for Greater Adelaide.  Within the region, West Torrens has 
the smallest proportion of separate homes (65%), followed by Charles Sturt (72%) and Port Adelaide 
Enfield (72%).   
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Figure 6.25: Time Series Analysis of Separate Houses1  

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.8.2. Semi-detached, row and townhouses  

The Western Adeladie region contains above average proportions of semi-detached, row and 
townhouses, at 15% compared with 12% for Greater Adelaide.  Semi detached, row and townhouses are 
particularly concentrated in Charles Sturt, where they account for 15.8% of all dwelling types. Across all 
jurisdictions, the proportion of semi detached, row and townhouses declined between 2001 and 2011.   
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Figure 6.26: Time Series Analysis of Semi Detached, Row and Townhouses1 

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.8.3. Flats, units and apartments  

Similarly, the Study Area is home to above average proportions of flats, units and apartments.  Across the 
region, at the 2011 Census, flats, units and appartments accounted for 15% of all dwellings, compared 
with 11% for Greater Adelaide.  These dwelling types are particularly concentrated in West Torrens where 
they represent more than 22% of the housing stock.   
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Figure 6.27: Time Series Analysis of Flat, Unit or Apartment1 

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.8.4. Home ownership-fully owned  

At the 2011 Census, rates of homeownership in Western Adelaide were very similar to rates across 
Greater Adelaide, with approxiamtley 32% of dwellings being owned outright.  Within the region, West 
Torrens contains the highest concentration of dwellings that are fully owned (35%), while Port Adelaide 
Enfield contains the smallest proportion (26%).  The trend across all jurisdictions is a decline in the 
proportion of homes being fully owned by their occupier.  

Households who own their own home are often more able to renovate or modify their dwellings to better 
withstand flood or heat events than those in less secure rental tenure.   
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Figure 6.28: Time Series Analysis of Homes Owned Outright1 

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.8.5. Home ownership-with a mortgage  

Approximately 29% of dwellings in Western Adelaide are owned with a  mortage, which is smaller than 
the proporiton across Greater Adelaide of 35%.  Within the region, Port Adelaide Enfield has the highest 
proportion of homes owned with a mortage at 31%, and West Torrens has the lowest at 27%.  Across 
each member Council, Western Adelaide and Greater Adelaide, the trend between 2001 and 2011 is a 
decline in the proporiton of homes owned with a mortgage.   

0

5

10

15

20

25

30

35

40

45

50

Port Adelaide 
Enfield

Charles Sturt West Torrens Western Adelaide Greater Adelaide

P
er

ce
nt

ag
e 

of
 D

w
el

lin
gs

2001 Census

2006 Census

2011 Census



 

94 

 

Figure 6.29: Time Series Analysis of Homes Owned with a Mortgage1 

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.8.6. Private rental 

Rates of renting a home privately or from an agent are higher in the Study Area than across Greater 
Adelaide.  Within the region, rates of renting privately or from an agent are highest in West Torrens, 
where it accounts for 26% of all dwellings.  The proportion of dwellings rented privately or from an agent 
has increased in all jurisdictions between 2001 and 2011, but jumped the most in Port Adelaide Enfield 
where the increase was from 15% to 20%.   

The private rental market contains some of the poorest quality housing stock in the housing market, and 
is also the least secure of all the housing tenures.  Households who are living in private rental dwellings 
are therefore often less able or willing to renovate or modify their dwellings to better withstand flood or 
heat events.   
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Figure 6.30: Time Series Analysis of Homes Rented Privately or Through an Agent1 

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.8.7. Public rental 

Approximately 9% of dwellings across the Study Area are rented publically – which is a higher proportion 
than the rate across Greater Adelaide of 6.0%.  Within the region, public housing exists in the greatest 
concentrations in Port Adelaide Enfield where it accounts for nearly 12% of the housing stock, while the 
smallest proportion is in West Torrens, where 5.3% of dwellings are rented publically.  In all areas, the 
proportion of public housing decreased rapidly between 2001 and 2011, although this occurred most 
noticably in Port Adelaide Enfield where the proportion of public housing dropped from 16.7% to 11.8%.    
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Figure 6.31: Time Series Analysis of Homes Rented Publically1 

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.8.8. Community or cooperative rental  

Although a small sector overall, the Study Area is home to an above average proportion of dwellings 
rented from a community or co-operative housing provider, accounting for 1.1% of dwellings in Charles 
Sturt, and 1.6% of dwellings in Port Adelaide Enfield and West Torrens.  The ten year trend in all 
jurisdictions is a rise in the amount of housing rented from community and cooperative providers. 

Figure 6.32:  Time Series Analysis of Homes Rented from Community/Co-operative providers1 

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
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6.8.9. Summary  

 Western Adelaide‟s housing stock is more diverse than trends across Adelaide, with above 
average and still increasing proportions of semi-detached, townhouse, unit and apartment 
dwellings. 

 Rates of home ownership are similar to those across the State, although rates of homeownership 
declined over the past ten years. 

 There are proportionally more renters in the Study Area in comparison with Greater Adelaide.  
 

6.9. Age Care Places 

Figure 6.32 below summarises data regarding Commonwealth-funded age care places, with supporting 
data provided in Section 1.8 of Appendix C.   

The Commonwealth Government funds three key types of age care places – high care places, which are 
usually located in nursing homes where 24 hour support is available; low care places, which are usually 
located in hostels and independent living units, where independence is encouraged while still providing 
some assistance; and community based places, which is the funding for in-home supports (e.g. 
showering).   

The data reveals that per 1000 head of population aged over 70, the Western Adelaide has fewer high 
care places, comparable proportions of low care places and more community care places when 
compared with the Adelaide Statistical Division (a slightly smaller boundary for metropolitan Adelaide than 
Greater Adelaide used by the ABS). 

Within the region, the care places are not evenly distributed.  Port Adelaide Enfield has a particularly high 
concentration of high care places, with 6.3% of the population over 70 receiving this level of care.  West 
Torrens has lower proportions of high level care places, but a high proportion of low level care places.   
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Figure 6.33: Age Care Places1 

 
Data Source: Commonwealth Department of Health and Ageing via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
 

6.9.1. Summary  
 

 There are proportionally fewer high care places in Western Adelaide, and average rates of low 
care aged care places. 

 Port Adelaide Enfield has a particularly high concentration of high level care places. 
 

 

6.10. Household Incomes 

Figures 6.33 to 6.34 below summarise data regarding household income, with supporting data provided 
in Section 1.9 of Appendix C. 

At the 2011 Census, weekly household incomes across the Study Area were largely consistent with the 
trends across the Greater Adelaide region.  This is reflected both in terms of the four key income 
categories in Figure 34, as well as in the median household income data, which identifies median income 
levels in the region to be similar to, albeit slightly lower than those across Greater Adelaide. 

Within the region, however, there are differences in income levels.  For example, at a Local Government 
level, Charles Sturt is home to higher proportions of households with average household incomes in 
excess of $2000 per week than both the region, and Greater Adelaide.  Port Adelaide Enfield, on the 
other hand, is home to higher proportions of lower income households.  These are generalisations across 
Local Governments and incomes vary considerably across much smaller geographical areas.   
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Figure 6.34:  Weekly Household Incomes,20111 

 
Data Source: ABS 2011 Basis Community Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

Figure 6.35:  Comparison of Median Weekly Household Incomes between 2001 and 20111 

 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
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6.10.1. Summary  

 
 Median income levels in Western Adelaide are similar to those across Greater Adelaide, albeit 

slightly lower.  
 Income levels are highest in Charles Sturt. 

  

6.11. Age Pensioners and Income Support Recipients 

Figures 6.35 and 6.36 summarise data regarding age pensioners and income support recipients.  
Supporting data tables are provided in Section 1.10 of Appendix C. 

6.11.1. Recipients of Aged Pension 

Centrelink data from June 2009 indicated that there were over 38,000 aged pensioners living in the Study 
Area.  As a percentage of the eligible age (males aged 65 years and over and females aged 63 years and 
over), approximately 79% of the eligible population were receiving the pension.  This was higher than the 
rate across the Adelaide Statistical Division of approximately 75%.  Within the region, a higher proportion 
of the eligible population is receiving the age pension in Port Adelaide Enfield (nearly 83%) while there 
are proportionally fewer pension recipients in West Torrens (under 75%).   

Figure 6.36:   Age Pensioners at 30 June 20091 

 
Data Source: Centrelink via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
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6.11.2. Recipients of other Forms of Income Support   

The Western Adelade region is home to proportionally more reciepients of the disability support pension, 
single parent benefits and short term, long term and youth unemployment benefits than the Greater 
Adelaide region.  Within the region, Port Adelaide Enfield has the highest proportion of the eligible 
population receiving all forms of income support.  

Figure 6.37:   Income Support Recipients at 30 June 20091 

 
Data Source: Centrelink via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
 
 

6.11.3. Summary  
 

 

 The Study Area is home to proportionally more people receiving all kinds of income support 
payments than Greater Adelaide.  Rates are particularly high in Port Adelaide Enfield.   

 

6.12. Volunteering and Community Participation  

The following chart and table summarise Census and Survey data regarding volunteering and community 
participation.   
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6.12.1. Volunteering 

At the 2011 Census, nearly 15% of the population aged over 15 in the Study Area reported to having 
done volunteer work for an organisation or group in the 12 months prior to Census night.  This was 
slightly below the Greater Adelaide volunteering rate of close to 18%.  Within the region, West Torrens is 
home to the highest concentration of volunteers at 16% and Port Adelaide Enfield the lowest at 13%. 

Figure 6.38:  Rates of Volunteering,201112 

 
Data Source: ABS 2011 Basis Community Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 Volunteering is defined as doing unpaid work for an organisation or group in the twelve months before census night.  
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.12.2. Community Participation  

The former South Australian Department for Families and Communities undertook a comprehensive 
survey to try to better understand community participation (beyond the tightly defined Census question 
about volunteering) as well as community connections and social capital.   

At the 2006 Survey, data for the entire Western region is unavailable since percentage responses are 
provided for each Council.  Council by Council responses are provided below. 

When asked about whether it is possible to get help from families, friends of neighbours when needed, 
the overwhelming majority responded yes.  Charles Sturt reported a particularly high proportion of yes 
responses at 94.5%. 

In terms of volunteering regularly (which was defined much more broadly than the ABS Census question), 
response rates in all three Western Adelaide Councils were below the State-wide response of 35.7%. 
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Rates of involvement in sporting, church or community groups in Port Adelaide Enfield and West Torrens 
were well below the State-wide trend, while Charles Sturt mirrored the proportion across Greater 
Adelaide. 

When asked about involvement in school based activities, respondents in West Torrens and Port 
Adelaide Enfield responded affirmatively at much higher rates than the State-wide averages.  In West 
Torrens, 70.3% of parents are involved in activities at their children‟s school, compared with 63.7% 
across the State. 

Table 6.4:  Community Participation Survey Data1 

 I can get help from 
family, friends or 

neighbours when I 
need it? 

I regularly volunteer my 
time to help out 

anywhere? (survey data) 

I am a member of an 
organised sport or church 

or community group in 
my local area? 

I am actively involved 
with activities in my 

child’s school? 

(if applicable) 

Port Adelaide Enfield 93.0 32.4 31.0 65.9 

Charles Sturt 94.5 31.7 39.1 63.3 

West Torrens 92.4 31.6 29.1 70.3 

South Australia 93.4 35.7 39.1 63.7 
Data Source: Department for Families and Communities 2006 Survey Data via 2011 Social Health Atlas for Local Governments 
1 Volunteering is defined as doing unpaid work for an organisation or group in the twelve months before census night.  
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.12.3. Summary  

 15% of the population of Western Adelaide is involved in volunteering, which is below the 
proportion across Greater Adelaide.  Survey data indicates that there are high rates of involvement 
in school based activities.  

 

6.13. Self Assessed Health 

The 2007/08 National Health Survey asked a statistically representative sample of the population to make 
a self assessment of their own health.  This is summarised in Figures 6.38 and 6.39, with supporting 
data tables provided in Section 1.10 of Appendix C.     

Overall, the Study Area is home to proportionally more people who report their own health as poor or fair, 
and proportionally fewer people who report their own health as good, very good or excellent. 
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Figure 6.39:   Own health self-assed to be ‘fair’ or ‘poor’1 

 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
 
 

Figure 6.40:   Own health self-assessed to be ‘good’, ‘very good’ or ‘excellent1 

 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Health Atlas, is defined as per the State Government boundaries. 
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6.13.1. Summary  
 
 Self-assessed rates of fair or poor health in Western Adelaide (excluding Port Adelaide Enfield 

east) are higher than those expressed across Greater Adelaide, while proportionally fewer people 
report good, very good or excellent health in the Western Adelaide region compared to Greater 
Adelaide. 

 

6.14. Health Risk Factors 

The National Health Survey also asked respondents about a number of Health Risk Factors.  Key 
outcomes from the survey are summarised below, with supporting data provided in Section 1.10 of 
Appendix C. 

The Study Area is home to more than 100,000 people (or nearly 60% of its population) living with at least 
one of the four key health risk factors – smoking, harmful use of alcohol, physical inactivity or obesity.  
These health risk factors do not necessarily mean that people have a medical condition, but they have 
increased chances of developing a condition in the future.  Within the region, Port Adelaide Enfield has 
the highest concentration of people living with at least one of the four health risk factors, followed by 
Charles Sturt and then West Torrens.  

Figure 6.41:   People living with health risk factors1 

 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Health Atlas, is defined as per the State Government boundaries. 
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6.14.1. Summary  
 

 Nearly 60% of the population in the Study Area is living with at least one of the four key health risk 
factors – smoking, harmful use of alcohol, physical inactivity or obesity – which is higher than the 
rate across Greater Adelaide.  

 

6.15. Assistance Required with Core Activities 

The ABS Census asks people whether they require assistance with „core activities‟ as a means of 
understanding the number of people living with a profound or severe disability.  Figures 6.41 and 6.42 
below summarise this data for Western Adelaide, with supporting data tables found in Section 1.11 of 
Appendix C.  

At the 2011 Census, there were approximately 13,000 people living in Western Adelaide who required 
assistance with core activities, representing approximately 6% of the total population of the region.  By 
way of comparison, 5% of people across Greater Adelaide require assistance with core activities.   

Figure 6.42:   People needing assistance with core activities1 2 

 
Data Source: ABS 2011 Basis Community Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 This question in the Census seeks to measure “'those people needing help or assistance in one or more of the three core activity areas of self-care, 
mobility and communication, because of a long-term health condition (lasting six months or more), a disability (lasting six months or more), or old age. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
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As Figure 6.42 demonstrates, the need for assistance with core activities significantly increases with age.  
This trend is clearly evident across all jurisdictions.  Review of need for assistance by age also identifies 
the way in which Port Adelaide Enfield is home to higher proportions of younger people who require 
assistance with core activities – for example, 13.8% of people aged 45-64 in Port Adelaide Enfield require 
assistance with core activities, compared with 10.3% for Western Adelaide.  

Figure 6.43:  People needing assistance with core activities by Age Group1 2 

 
Data Source: ABS 2011 Basis Community Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide 
1 This question in the Census seeks to measure “'those people needing help or assistance in one or more of the three core activity areas of self-care, 
mobility and communication, because of a long-term health condition (lasting six months or more), a disability (lasting six months or more), or old age. 
2 Defined using the State Government Western Adelaide Region boundary (i.e. the population of Port Adelaide Enfield (west), Charles Sturt and West 
Torrens) 
 

6.15.1. Summary  

 

 An above average proportion of the population of the Western region requires assistance with core 
activities. 
 

 

6.16. Rates of Chronic Disease and Psychological Distress 

Figures 6.43 to 6.47 summarise data regarding chronic disease and psychological distress.  Supporting 
data tables are found in Section 1.12 of Appendix C.  
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In summary, when compared with the rest of metropolitan Adelaide, the Study Area is home to 
proportionally more people living with Type 2 Diabetes, high or very high levels of psychological distress 
and circulatory, respiratory and musculoskeletal system diseases.   

Within the region, Port Adelaide Enfield consistently reported higher proportions of people living within all 
of the reviewed forms of chronic disease than the other two Councils.  

Figure 6.44:  People Living with Type Two Diabetes1  

 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
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Figure 6.45:   People Living with High or Very High Levels of Psychological Distress1  

 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
 

Figure 6.46:   People Living with Circulatory System Diseases1  

 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
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Figure 6.47:   People Living with Respiratory System Diseases1  

 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
 

Figure 6.48:   People Living with Musculoskeletal System Diseases1 

 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Health Atlas, is defined as per the State Government boundaries. 
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6.16.1. Summary  

 

 Rates of chronic disease and psychological distress are higher in Western Adelaide than across 
Greater Adelaide.  

 Rates of chronic disease are particularly high in Port Adelaide Enfield.  
 

 

6.17. Health Outcomes in Heat Waves 

To assist the preparation of the WARCCAP Stage One report, the Scientific Services division of the 
Department for Health prepared a report that summarised health outcomes in heat wave events between 
2001 and 2012. The data was based upon hospital admissions of residents from the entire Study Area 
which was defined in terms of the three member Councils.  For the purposes of this report, the 
Department of Health defined heat waves as three or more days where the temperature exceeds 35 
degrees Celsius.  This definition results in more heat waves being declared each year than the Bureau of 
Meteorology definition, however has been adopted due to the changes in hospital admissions observed 
after this point. 

The data, summarised in Table 6.5, shows that in the Study Area, total hospital admissions overall were 
lower in heat wave events, while emergency department presentations were higher.  Of these emergency 
department presentations, heat-related presentations were 4.3 times higher in heat wave events, while 
renal health related presentations were 15% higher, and mental health related presentations were 8.2% 
higher. 

Average daily mortality during heat waves was 7.7 compared to 7.4 deaths during non-heat waves, 
indicating that daily deaths are slightly higher during heat wave events (this difference is not considered 
statistically significant).  It should also be noted that there are temperature thresholds for when mortality 
starts to dramatically increase in metropolitan Adelaide (one study22 has identified maximum 
temperatures of at least 43oC for 3 or more consecutive days as one such trigger). 

This indicates that heat-related, mental health and renal disease outcomes are most affected by heat 
wave events. These results, in general, are quite similar to the findings for Adelaide as a whole, 
consistent with the literature regarding the physiological, age-related, behavioral and cognitive factors that 
are known to contribute to health problems during extreme heat. 

With the predicted increase in heat wave events (see Section 4.7.4.3) it is reasonable to assume that 
hospital admissions and emergency department presentations associated with heat wave events will 
increase in the years ahead.   

                                                      

22 Heat Health Relationships for the Population of Adelaide, Final Report, October 2010, University of Adelaide and SA Health. 
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Table 6.5:   Health Outcomes in Heat Waves (2001-2012) 

 % change in heat wave events 

Hospital admissions 

Total -5% 

Mental health related +4.5% 

Renal health related +5.3% 

Heat related +3.9 times 

Emergency department presentations 

Total +3.1% 

Mental health related +8.2% 

Renal health related +15% 

Heat related +4.3 times 
Data Source: Department of Health (unpublished data) 
 

6.17.1. Summary  
 

 Heat wave events are associated with higher rates of emergency department presentations and 
mortality. 

 There are certain temperature thresholds above which mortality starts to dramatically increase. 
 Heat-related, mental health and renal disease outcomes are most affected by heat wave events.  
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7. Natural Resources and Ecological Services 
 
Urban development in the Study Area has, and will continue to have an impact on the presence and 
condition of natural resources, including coast, water, land and biodiversity assets.  The need to protect 
these assets is identified in various Council plans, including the City of Port Adelaide Enfield‟s 
Environment Strategy and the City of Charles Sturt‟s Towards One Planet Living: Greening the Western 
Suburbs. 

Climate change is recognised in many of these documents as one of several threats to the natural 
resources of the region.  This section provides a summary of the Region‟s natural resources, under the 
headings: 
 Water Resources 
 Biodiversity 
 Coast and Estuaries 
 Groundwater  

For each section, the natural resource assets are identified, their location in the Region, a brief summary 
of their status describing their overall condition compared to a natural, undisturbed condition, the values 
these assets provide and threats to these assets.  This section has been prepared using existing reports 
and data provided by the Councils and stakeholders.  

Stormwater and flooding are described separately in Section 12.  Additional information on potential 
climate change effects on the coast are described in Section 5. 

7.1. Water Resources  

The water resources of the Region include several major watercourses which flow west to Gulf St 
Vincent, and north to the Barker Inlet.  In general the watercourses have been highly modified from their 
natural state, having been deepened, widened and their course altered as a result of urban development 
and subsequent increased catchment runoff.  Constructed wetlands in the Region treat urban stormwater, 
and provide water quality and biodiversity benefits.  In particular, the Barker Inlet wetland system 
(constructed wetlands) treats stormwater, which then discharges to North Arm Creek before flowing into 
the Barker Inlet Aquatic Reserve (see Section 7.3 Coast and Estuaries).  In recent years, several 
wetlands have been constructed as part of Managed Aquifer Recharge (MAR) schemes (see also Section 
12).  The key water resource assets of the region are described in Table 7.1.  Further information on the 
catchments is provided in Section 12. 

The State NRM Plan (Government of SA, 2012) notes the Aboriginal peoples‟ connection to land and 
waters across South Australia through the sharing of stories and a responsibility for protecting important 
places of cultural and spiritual significance.  There are numerous places of Aboriginal significance 
associated with the water resources of the region.  Pullen (2006, cited in City of Port Adelaide Enfield, 
2007) notes the significance of the mouths („outwash‟) of the Torrens and Sturt Rivers to the Kaurna 
people. 
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Table 7.1:   Water resource assets, values and threats 

Asset Key Locations Current Status Key Values Key Threats 

Watercourses River Torrens 
Dry Creek 
Grange Creek 
Keswick Creek 
Brownhill Creek 
Patawalonga Creek 

Hydrology, vegetation 
and water quality 
highly modified from 
natural state. 
See also Section 12. 

Aboriginal cultural 
and spiritual values  
Habitat provision 
Linear corridor 
Freshwater and 
terrestrial 
biodiversity 
Stormwater 
drainage 

Altered flow 
regime 
Pollution 
Weeds 
Water quality 
Flooding  
Erosion 

Wetlands (natural) Barker Inlet estuary See Coast and Estuary (section 7.3) 
Wetlands (constructed) Gillman Welands 

(Barker Inlet 
Wetlands 
(Greenfields & 
Connector), Range 
and Magazine 
Creek Wetlands) 
Ferryden Park (one-
dimensional water 
treatment system). 
Airport Brownhill 
Creek/Patawalonga 
Creek linear 
wetland. 
Apex Park. 
Breakout Creek 

Constructed wetlands 
for stormwater 
treatment. 

Water quality 
improvement.  
Stormwater 
retention and reuse. 
Refuge for local 
biodiversity. 

Pollution. 
Weeds. 
Water quality. 
Recreation. 
Climate 
change 
induced 
altered water 
regime 
(increased 
drying). 
Rising sea 
levels and 
storm surge 
affecting 
functionality of 
tidal wetland  

MAR schemes at 
Regent Gardens 
and Northgate. 
Glenelg Golf Club 
Grange Golf Club 
Royal Adelaide Golf 
Club 

Constructed wetlands 
for stormwater 
treatment as part of a 
Managed Aquifer 
Recharge system. 

Stormwater 
retention and reuse. 
Refuge for local 
biodiversity. 
 

Pollution. 
Weeds. 
Water quality.  
Climate 
change 
induced 
altered water 
regime 
(increased 
drying). 

Ornamental lakes / 
West Lakes  

West Lakes Constructed. Amenity. 
Recreation. 
Habitat for birds. 

Pollution. 
Weeds. 
Water quality. 
Recreation. 
Storm surge 
and sea level 
rise. 
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The Barker Inlet estuary is listed in the Directory of Important Wetlands in Australia23.  The area provides 
habitat for uncommon marine fauna, including the pygmy squid, and international migratory birds (12 
species) and 57 water bird species. Further details are provided in Section 7.3 (Coast and Estuary). 

The Gillman Wetlands comprises a series of constructed wetlands that flow into Barker Inlet, including 
Greenfields and Connector wetlands which comprise the „Barker Inlet wetlands‟, Range and Magazine 
Creek wetlands.  The wetlands intercept urban and industrial stormwater runoff and improve water quality 
prior to discharge into the mangrove estuary. The smaller Range and Magazine Creek Wetlands drain 
into designated flood storage area north of the greater wetland complex that acts as a temporary storage 
for high tides and flood conditions.  

The River Torrens is the only east-west vegetated corridor in the Adelaide metropolitan region that 
supports the movement of birds and other animals between the coast and the foothills. The River Torrens 
Linear Park follows the northern boundary of the City of West Torrens and the southern border of the City 
of Charles Sturt.   

The potential impacts of climate change on surface water resources are likely to include a direct reduction 
in rainfall, runoff and infiltration, as well as impacts associated with increasing water demand with a 
warmer, drier climate.  

Figure 7.1 shows the location of key water resource features across the Study Area. 

7.2. Biodiversity 

The biodiversity of the Study Area has been dramatically altered since pre-European times, as vegetation 
was cleared for urban development. Today biodiversity is retained in a few remnant vegetation patches 
within the three council areas where it is managed as part of park and reserve management plans 
(including coastal reserves) and by Community Group Action Program participants (previously „Our 
Patch‟).  Many areas such as golf courses and West Beach recreational facilities are privately owned, 
which limits the extent to which local government can manage these areas.   

Numerous places of Aboriginal cultural, spiritual and ecological significance are associated with the 
biodiversity resources of the region.  In particular coastal dunes, samphire flats and mangroves are noted 
as being of significance at locations including Mutton Cove, the Port coastline, Rosewater and Gillman 
dunes (Pullen, 2006 reproduced in City of Port Adelaide Enfield, 2007). 

Key biodiversity assets, values and threats are described in Table 7.2. 

 

 

 

                                                      

23  A Directory of Important Wetlands in Australia is a cooperative project involving the Australian and state and territory 
governments. It is coordinated by the Australian Government Department of Sustainability, Environment, Water, Population and 
Communities and is available online http://www.environment.gov.au/water/publications/environmental/wetlands/diwa.html  

http://www.environment.gov.au/water/publications/environmental/wetlands/diwa.html
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Table 7.2:   Biodiversity assets, values and threats 

Asset Key Locations Current Status Key Values Key Threats 

Parks, wetlands and 
reserves, golf 
courses 

>25 parks in the 
region including; 
Biodiversity Park 
Folland Park. 
West Lakes 
West Beach 
Reserve 
Dry Creek 
Port Road 
Rejuvenation 
Project. 

Biodiversity highly 
modified as result of 
vegetation 
clearance for urban 
development. 
 
Biodiversity 
management of 
numerous sites by 
community groups 
as well as Council 
projects. 

Aboriginal cultural 
and spiritual 
values  
Remnant 
vegetation 
Habitat 
Corridors 
Open Space 
Visual amenity 
Seed banks for 
native species. 
Terrestrial and 
riparian 
biodiversity 
Air and water 
quality 
improvement 

Weeds 
Development 
Pest animals  
Limited water supply 
Pollution 
Industry 
Flooding  
Erosion 
Fragmentation 
 

Mutton Cove Lefevre Peninsula Historically modified 
during development 
of Port area.  Now 
protected as 
designated nature 
reserve and 
managed by 
DEWNR. 

Aboriginal cultural 
and spiritual 
values  
Habitat  
Last samphire and 
mangrove 
woodland on the 
Lefevre Peninsula. 

Pollution  
Weeds and algae (Ulva 
and microalga) 
Water quality 
Recreation 
Mangrove spread 
outcompeting intertidal 
samphire. 
Fragmentation 
Pest Animals 

Remnant Sand 
Dunes 

Dune reserves 
including 
Tennyson, 
Semaphore, 
South, 
Semaphore, Largs 
Bay, Taperoo, 
North Haven 
 

Historically modified 
and many degraded 
however now better 
protected and 
management plans 
guide actions to 
protect and restore. 

Aboriginal cultural 
and spiritual 
values  
Sand stabilisation 
Storm protection  
Habitat for > 50 
native plant 
species 
Revegetation 
projects 
 

Recreation 
Weeds & Pest animals 
Sea level rise 
Limited water 
Fragmentation to 
Development 
Impacts of off-lead dog 
exercise. 
Wind 

Threatened flora and 
fauna 

Wetlands, coastal 
reserves, parks 
and reserves, 
estuaries 

Biodiversity highly 
modified as result of 
vegetation 
clearance for urban 
development. 
 

Biodiversity 
management of 
numerous sites by 
community groups 
as well as Council 
projects. 

Aboriginal cultural 
and spiritual 
values  
Intrinsic value of 
particular species 
Ecological niche 
value 
 

Weeds 
Development 
Pest animals  
Pollution 
Flooding  
Erosion 
Fragmentation 
 

Estuarine habitat Barker Inlet and 
Port River Estuary 

See Coast and Estuary (section 7.3) 
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Asset Key Locations Current Status Key Values Key Threats 

Street Trees & 
Regulated Trees 

Across the Region Protected in 
Development Plans 
with Tree Protection 
Zones 

Habitat 
Amenity 
Air Quality 
Shade 
Stabilise soils 

Heat waves 
Water Supply 
Removal or clearing 
Encroachment from 
Development 

 

Mapping of floristic remnant vegetation in the Study Area (DENR Native Vegetation (Floristic)) shows 5 
key locations of remnant vegetation; samphire shrubland at Mutton Cove and by the Range, Magazine 
Creek and Barker Inlet Wetlands, spinifex grassland by the Semaphore foreshore, coastal shrubland at 
Tennyson and West Beach and Eucalyptus woodland at Folland Park. 

Many of these examples represent the last remnants of these vegetation communities in the entire 
metropolitan area; Tennyson Dune Reserve contains the most significant area of remnant dune 
vegetation along Adelaide‟s metropolitan coastline (Cordingley and Petherick, 2006) and Folland Park 
contains the last remaining Eucalyptus porosa woodland in pre-European condition in the Region.  

Many of the threats to remnant vegetation may be exacerbated by the impacts of climate change, in 
particular erosion from storm surge and rain events and weed invasion.  Threats to Mutton Cove include 
the expanding distribution of mangroves which will impact on the biodiversity value in terms of diversity 
and habitat as well as cultural heritage values and sites.  

Nationally Threatened species (EPBC Act 1999) that are known to occur in the region include saltmarsh 
plants (Bead Samphire, Tecticornea flabelliformis; Cushion Centrolepis, Centrolepis cephaloformis) and 
several birds (White-bellied Sea Eagle, Haliaeetus leucogaster; Little Egret, Egretta garzetta; and 
Slender-billed Thornbill, Acanthiza iredalei rosinae). Many of these species are associated with coastal 
areas which may be threatened by climate change impacts, in particular sea level rise and storm surge. 

Patawalonga Creek has a small remnant Swamp Paperbark (Melaleuca halmaturorum) low woodland 
near the airport. This area is on the Significant Tree Register, however it is not included in the DEWNR 
floristic vegetation mapping.  The area supports State protected species including Black Cotton-bush 
(Maireana decalvans) and regionally significant species such as „Near Threatened‟ Creeping Brookweed 
(Samolus repens) and „Least Concern‟, Nankeen Night Heron (Nycticorax caledonicus) and Painted 
Burrowing Frog (Neobatrachus pictus). 

Threats to biodiversity values in the region include:  

 Fragmentation over time due to pressures from development and the decrease in open space24. 
 Pest plants, animals and pathogens (including Phytopthora); 
 Foxes, rabbits, cats, dogs, black and brown rats, honey bees and wasps. 
 10 major weeds, edge effects of open space, air temperature at perimeter. 
 Marine weed species (as above). 

                                                      

24 This includes private and public open space that is subject to land division, change of use or redevelopment and infrastructure 
projects. 
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 Spatial adaptation to bioclimatic envelopes, hot dry conditions, reduced rainfall.  This includes heat 
waves that are more frequent, intense and extended.  

 Species loss 
 Salinity, pollution and turbidity levels will all increase with reductions in average flows. 
 Plant establishment and success influenced by appropriate environmental conditions.  
 Sea level rise and land subsidence, as saltmarshes and mangroves are squeezed between the sea 

and infrastructure such as levees (particularly in Barker Inlet). 

The potential impacts of climate change on biodiversity include an increase in hot, dry conditions which 
may affect vegetative health, natural regeneration, and weed species distribution and abundance.   

Increased summer rainfall could increase the spread risk of Phytophthora through to summer, however 
there are currently no sites within this council area, or to the immediate north west of the council area (R. 
Velzeboer pers. comm., 21/06/2012). 

Future inland retreat of habitat and species home range will need to be addressed by protecting as many 
existing resources (both remnant and constructed). Examples of potential resources that could be 
restored include inactive „Community Group Action‟ sites, golf courses, parks and existing reserves.  

Biodiversity assets are shown on Figure 7.2. 

 

7.3. Coast and Estuaries 

The coast and estuarine environment is an important feature of the Western Region, valued as a result of 
the ecosystem services it provides and community amenity and recreation values.  The northern 
boundary of the Region borders the Barker Inlet and Port River Estuary, with the coastline to Gulf St 
Vincent providing the western boundary.  Tennyson Dune Reserve contains the most significant area of 
remnant dune vegetation along Adelaide‟s metropolitan coastline (Cordingley and Petherick, 2006).   

During the development of the draft Adelaide Coastal Water Quality Improvement Plan, targeted 
Indigenous Community Workshops were undertaken to identify cultural and spiritual values in connection 
with the Adelaide Coast (EPA, 2011).  It was noted that all of the Adelaide coast has cultural and 
ecological significance and this cannot easily be simplified to a range of geographical locations.  There 
are a number of sites of particular significance noted along the coast, associated with the Port River and 
Barker Inlet (see Pullen, 2006 reproduced in City of Port Adelaide Enfield, 2007).  

Key coast and estuarine assets, values and threats are described in Table 7.2.  These are included in the 
biodiversity map (Figure 7.2).  
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Table 7.3:   Coast and Estuarine assets, values and threats 

Asset Key Locations Current Status Key Values Key Threats 

Port River Coastline Port Adelaide 
River, North Arm, 
North Arm Creek, 
Angas Inlet, Mutton 
Cove 

Highly impacted. Aboriginal cultural 
and spiritual 
values  
Seagrass habitat. 
Fish nursery. 
Mangroves and 
samphire. 
Habitat for 
protected and 
migratory species. 
Visual amenity. 
Tourism. 

Coastal Acid Sulphate 
Soils (Gilman Area). 
Pollution. 
Seagrass decline and 
degradation. 
Development. 
Thermal Discharge. 
Dredging. 
Flooding. 
Sea level rise. 
Caulerpa taxifolia (a 
weedy seaweed). 
Poor water quality. 
Fishing, boating. 
Harassment (dolphin) 
Reduced or altered 
groundwater discharge. 

Estuaries Barker Inlet 
Port River Estuary 
 

Impacted but highly 
valued ecosystem. 

Aboriginal cultural 
and spiritual 
values  
Seagrass habitat. 
Fish nursery. 
Mangroves and 
samphire. 
Habitat for 
protected and 
migratory species. 
Visual amenity. 
Tourism. 
Dolphin Sanctuary 
(25-30 indo-pacific 
bottlenose 
dolphins) 
Ecosystem 
services. 

Coastal Acid Sulphate 
Soils (Gillman Area). 
Pollution. 
Seagrass decline and 
degradation. 
Development. 
Thermal Discharge. 
Dredging. 
Flooding and sea level 
rise. 
Caulerpa taxifolia (a 
weedy seaweed). 
Poor water quality. 
Fishing, boating. 
Harassment (dolphin). 
Reduced or altered 
groundwater discharge. 

Aquatic Reserves St. Kilda Aquatic 
Reserve, Torrens 
Island 
Conservation 
Reserve, Port 
Gawler 
Conservation Park 
& St 
Kilda/Chapman 
Creek Aquatic 
Reserve. 

Impacted but highly 
valued ecosystem. 

Aboriginal cultural 
and spiritual 
values  
Habitat 
Fish Nursery. 
Seagrass habitat. 
Mangroves and 
samphire. 
Habitat for 
protected and 
migratory species. 
Visual amenity 

Recreation. 
Weeds & Pest animals. 
Sea level rise. 
Limited water. 
Fragmentation to 
Development. 
Impacts of off-lead dog 
exercise. 
Wind. 
Reduced or altered 
groundwater discharge. 
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Asset Key Locations Current Status Key Values Key Threats 

Coastal Reserves Torrens River 
Estuary 

Highly impacted. Aboriginal cultural 
and spiritual 
values  
Common seagrass 
Amphibolus 
Antarctica; habitat 
for marine species 
and stabilisation of 
sand. 
Fish Nursery. 
Tourism. 
Visual amenity. 

Weeds and Algae (Ulva 
and microalga) 
Marine pests. 
Tourism & recreation 
Reduced or altered 
groundwater discharge. 

Remnant Sand 
Dunes 

Gulf St. Vincent 
Coastline.  
Tennyson and 
West Beach  
 

Impacted but highly 
valued ecosystem. 
Remnant dune 
areas protected at 
Tennyson and West 
Beach 

Aboriginal cultural 
and spiritual 
values  
Habitat for > 50 
native plant 
species, including 
Umbrella Bush 
(Acacia ligulata) 
and Coast Bitter-
bush. 
Revegetation 
projects 
Stabilise sand. 
Habitat for 
protected species. 
Visual amenity. 
Tourism. 
Ecosystem 
services. 
Protection for 
foreshore property. 

Coastal development.  
Wind and waves. 
Recreation. 
Stormwater and 
wastewater discharge. 
Weeds & pest animals. 
Sea level rise. 
Limited water. 
Fragmentation  
 

 

The Estuaries Information Package (Adelaide and Mt Lofty Ranges NRM region) (Department for 
Environment and Heritage, 2007) describes the Barker Inlet and Port Adelaide River Estuary as the 
largest tidal inlet in Gulf St Vincent.  The estuary is home to numerous bird species, threatened saltmarsh 
plants, and is surrounded by an extensive mangrove network containing the world‟s most southern stand 
of the Grey Mangrove (Avicennia marina). It is also a known nursery area for a range of commercial fish 
species, including the Western King Prawn, Black Bream, Blue Swimmer Crab and Yellow-eye Mullet.  A 
Management Framework and Action Plan for the Barker Inlet and Port Estuary Environs were prepared in 
2004. (BIPEC 2004)  

The Barker Inlet is also recognised as a Dolphin sanctuary, and is managed according to the Adelaide 
Dolphin Sanctuary Management Plan (DEH 2008). 

The Adelaide‟s Living Beaches strategy (DEH, 2005) describes a range of actions to keep sand on 
Adelaide‟s beaches.  Sand is required to maintain foreshore areas and protect dunes, which provide 
protection to foreshore properties from storm damage. 
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Over 2.5 km2 of actual acid sulfate soils are present in the Gillman area. Release of acid and metal ions 
into the environment can cause major habitat degradation and loss of biodiversity (SACPB, 2003).  The 
Coastal Acid Sulfate Soils Program (CASSP) was established to define the ASS problem at Gillman, to 
prevent it from increasing and investigate remedial actions to reduce the impact these soils are having on 
the environment (Thomas et al, 2003). 

 
7.4. Groundwater 

The Study Area falls within the boundaries of 2 prescribed wells areas which guide the management and 
use of groundwater resources; the Northern Adelaide Plains Prescribed Wells Area (PWA) which covers 
a small portion of the Western Region, in the north-eastern part of the City of PAE and the Central 
Adelaide Plains PWA which applies to the rest of the Region.  A new Water Allocation Plan (WAP) is 
currently being prepared that will include both of these PWAs (AMLR NRMB, 2011).   

The Groundwater Status Report (DfW, 2011) reports the condition of the Central Adelaide Plains PWA as 
showing „Adverse trends indicating low risk to the resource in the medium term‟.  Key threats to the 
groundwater resource in the region include increasing demand, reduced recharge resulting from reduced 
rainfall and runoff, and increasing salinity. 

Figure 7.3 shows the licensed and stock and domestic (unlicensed) extraction bores in the Region, and 
the boundaries of the Prescribed Wells Areas. There is a concentration of shallow wells on Lefevre 
Peninsula, assumed to be used for stock and domestic purposes. The map shows 106 licensed extraction 
bores (in 2010) with a total allocated volume of 5224ML.  In addition, there are 67 license applications for 
a total of 5,433ML, suggesting an increase in demand for groundwater in the region. 

 

7.5. Impacts upon Natural Resources from Climate Change 

The potential impacts of climate change on the natural resources of the Study Area are summarised in 
the Table 7.4 below (adapted from AMLR, 2007). 

Table 7.4: Potential Climate Change Impacts on Natural Resources 

Natural Resource Potential Impact 
Surface water resources  Direct reduction in rainfall, runoff and infiltration 

 Increasing water demand with warming, drying 
Groundwater resources  Direct reduction in rainfall, runoff and infiltration 
Terrestrial biodiversity  Increase in hot, dry conditions  

 Most local biodiversity is highly adapted to variable, hot, dry conditions but 
bioclimatic envelopes could change significantly 

Freshwater biodiversity  Most catchments are short and highly dependent on regular rainfall 
 Many freshwater ecological systems are already extremely marginal 
 Salinity, pollution and turbidity levels will all increase, with reductions in average 

flows 
Coastal systems  Projected sea-level rise 

 Tidal, estuarine and dune coastal systems are highly dependent on sea-level, 
tidal range and flooding regime 
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 Potential damage to beaches, estuaries, mangroves, salt-marshes, and important 
recreational, biodiversity and industry assets 

 Previous removal of dune systems undermines resilience 
Invasive species  More droughts, storms and fire impacts could change disturbance of systems 

 Increased disturbance could enhance opportunities for invasion 
Source:  Adapted from AMLR (2007) 

 

7.6. Summary 

 
 The Study Area is characterised by highly modified watercourses (River Torrens, Dry Creek, 

Grange Creek) and natural and constructed wetlands that provide habitat for marine, freshwater 
and terrestrial activity.  These are at threat of altered flow regimes, increased pollution, modified 
water quality, increases in flooding, and altered water regimes.  
 

 Remnant patches of biodiversity are retained across the Study Area within parks, reserves, and 
dunes, and estuaries.  Many areas of biodiversity are located on land that is privately owned. 
Climate change impacts that threaten the biodiversity include intrusion of weeds and pest animals, 
pollution, flooding, wind and water erosion, fragmentation, intertidal competition, sea level rise, 
salinity, and future development.  
 

 The coast and estuarine environment are important environmental assets in the Study Area.  
These cover the Barker Inlet, Port River Estuary, the Torrens Estuary and aquatic reserves.  Major 
threats arise from coastal acid sulphate soils, seagrass decline, thermal discharges, altered 
groundwater discharge, and human activities.  

 
 Groundwater resources are under increasing demands and reduced recharge. 
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Data source: metered use and licence applications - DFW
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8. Open Space and Recreation 
 

A changing climate characterised by warmer and dryer summers, milder winters, reduced rainfall and 
more intense weather events, coupled with demands from anticipated population growth, is likely to place 
greater strain on existing open spaces and recreational assets.  This will present significant challenges for 
the community in the Study Area, necessitating the development of an appropriate planning response. 

Climate change is anticipated to impact on open space through direct weather and climate induced 
damage, loss of functionality, increased competition for space, reduction in space to natural processes 
and management measures, changes in temporal use of facilities, and effects on biodiversity features.  
These effects are detailed further in Section 8.4. 

  

8.1. Value and Use of Open Space and Recreational Facilities 

Open spaces and recreational facilities play an important role in supporting the health and well being of 
the community and the future sustainable development of the region.    

Open space and recreational assets provide a range of functions, including:  

 Recreational space for structured and unstructured activities supporting positive physical and mental 
health outcomes for all age groups.   

 Social development and community interaction – many open spaces including parks, beaches 
provide places for cultural and family gatherings. 

 Conservation and biodiversity – protection of natural features and cultural sites, and development of 
natural habitats.   Interaction of community with local biodiversity and environmental assets also 
supports community learning.  

 Ecosystem services - air cooling and cleansing, water filtration.   
 Amenity – greening the urban environment and providing increased aesthetic value and a balanced 

mix of land uses. 
 Utility – stormwater management. 
 Transport and access – pedestrian and cycle linkages and networks. 
 Temperature management - reduction of the „heat island‟ effect. 
 Tourism – destinations and attractions that draw people from around the region and beyond. 
 Economic benefits – job creation through tourism, increased land values from higher levels of 

amenity, increased tax revenues.  

Effective open space and recreational areas can also serve to support vital climate change mitigation and 
adaptation measures.  
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The following national and state-wide trends demonstrate the way people recreate25.  This is considered 
to be particularly relevant to understanding the use of open space and recreational assets in the Study 
Area and will assist in identifying potential risks to segments of the community as a result of climate 
change.  

 Many people, particularly young people, prefer to participate in individual and unstructured/informal 
activities such as walking, exercising the dog and cycling, rather than structured team or group 
activities. One reason for this is that flexibility in participation is more attractive for many people than 
being committed to a club or team 

 Walking is the most significant outdoor activity for adults in the community. There appears to be a 
general trend away from structured sports for adults toward casual activities, with three of the top 10 
activities (walking, walking the dog and picnics/barbecues) utilising areas of public open space. 

 People are increasingly looking for the provision of public areas to exercise dogs off their leashes. 
 People are increasingly looking to use alternative travel corridors away from roads, and preferably in 

„green‟ and attractive surroundings. Linear parks along creek lines as well as disused or existing 
tram/train corridors play an important role in providing these travel corridors, combined with 
biodiversity conservation opportunities. 

 Australia is an ageing society and this is likely to shift the priorities in leisure and recreation provision. 
As a result, older people may increase their range of „at home‟ recreation activities rather than „away 
from home‟ activities. However, it is important that access is provided to activities where older people 
feel safe and able to participate, offering them continued social contact with other members of the 
community. 

                                                      

25  Based upon a review of recent research, including that published by the Australian Sports Commission 
(http://www.ausport.gov.au/information), the Exercise, Recreation and Sport Survey 
(http://www.ausport.gov.au/information/casro/ERASS), the Committee of Australian Sport and Recreation Officials 
(http://www.ausport.gov.au/information/casro/other_related_reports), the Australian Bureau of Statistics 
(http://www.abs.gov.au/ausstats/abs@.nsf/mf/4156.0) , the South Australian Office for Recreation and Sport 
(http://www.recsport.sa.gov.au/sport-active-recreation/research-stats.html), Griffith University 
(http://www.griffith.edu.au/__data/assets/pdf_file/0003/199128/urp-ip11-byrne-sipe-2010.pdf)  and the Local Government 
Association 
(http://www.charlessturt.sa.gov.au/webdata/resources/files/Best_Practice_Open_Space_in_Higher_Density_Developments_-
_Summary_Report_-_March_2012.pdf).       

http://www.ausport.gov.au/information
http://www.ausport.gov.au/information/casro/ERASS
http://www.ausport.gov.au/information/casro/other_related_reports
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4156.0
http://www.recsport.sa.gov.au/sport-active-recreation/research-stats.html
http://www.griffith.edu.au/__data/assets/pdf_file/0003/199128/urp-ip11-byrne-sipe-2010.pdf
http://www.charlessturt.sa.gov.au/webdata/resources/files/Best_Practice_Open_Space_in_Higher_Density_Developments_-_Summary_Report_-_March_2012.pdf
http://www.charlessturt.sa.gov.au/webdata/resources/files/Best_Practice_Open_Space_in_Higher_Density_Developments_-_Summary_Report_-_March_2012.pdf
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 There is increasing recognition by the general public of the benefits of recreation and sport in 
improving quality of life, general health and enjoyment. This has led to higher expectations regarding 
the standard of recreation and sport facilities that are provided. 

 There is growing flexibility in the working arrangements of many people, including working on any of 
the seven days of the week at any time. Therefore, recreational spaces need to be accessible and 
available for use at all times of the week (including evenings). 

 South Australia has the lowest participation rate in the country in relation to physical activity, with 
many Government agencies attempting to encourage participation in both deliberate and incidental 
activities. 

 Over twenty percent of the South Australian population have some degree of disability. This figure 
represents a higher than national average, combined with growth in participation by individuals with 
disabilities in recreation activities. 

 There is general recognition of the need to distribute open space and recreation resources more 
equitably, including a re-allocation away from traditional male dominated team sports to those groups 
who have previously had less opportunity e.g. women and people with disabilities. 

 There is increasing concern about the conservation of „green space‟, not only to satisfy recreation 
needs but also to satisfy environmental sustainability and biodiversity conservation objectives. 

 

8.2. Open Space and Recreational Assets in the Study Area 

The region as a whole has significant tracts of diverse public open spaces, including coast lines to the 
west, direct access to city parklands in the east, linear park through the centre, and several smaller 
distributed parks.   Private spaces predominately sporting facilities are also prevalent.  While some open 
space and recreational assets are privately owned and others are managed by community clubs and 
groups, open space and recreation is a key responsibility for Local Governments. 

Figures 8.1 to 8.3 below summarise the key open space and assets across the Study Area. 

Parks and reserves constitute the main form of open space in many neighbourhoods.  These parks and 
reserves range from „pocket parks‟ and patches of grassed reserves right through to highly developed 
parks, district scale ovals, coastal and aquatic reserves (e.g. parks along the beach and West Lakes) and 
golf courses. 

In total, the region has 1,473 ha of parks and reserves – 552 ha in Port Adelaide Enfield, 559 ha in 
Charles Sturt and 361 ha in West Torrens. 

Of the top ten largest open spaces in the Study Area, eight are golf courses, with the region being home 
to public and private golf courses of metropolitan significance.  There is a total of 457 ha of golf courses in 
the Study Area, accounting for 31% of the region‟s open space. Irrigation of golf courses may become a 
more significant challenge in coming years with declining rainfall and changes to weather patterns (such 
as an overall increase in average temperatures and thus evaporation). 

 



S outh Rd

Gorge Rd
North

 Ea
st 

Rd

M
ario n Rd

Cross Rd

M
ili

ta
ry

 R
d

Tapl eys Hi ll  R d

Grand Junction Rd

Sa
lis

bu
ry

 H
wy

Anzac Hwy

Grange Rd

Greenhill Rd

Vi
ct

or
ia

 R
d

Portrush  R d

Torrens Rd

Lo
w

er
 N

or
th

 E
as

t R
d

Magill Rd

Regency Rd

Pro sp ect Rd
Go odw

oo d Rd

Ch urchi ll  R d

Henley Beach Rd

Belair Rd

F ul la rto n Rd

Seav iew
 Rd

Unl ey Rd

Pa
yn

eh
am

 Rd

Diagonal Rd

Sir Donald Bradman Dr

Glen Osm
ond Rd

Ham
p ste ad Rd

North Tce

Cav
an Rd

Richmond Rd

South Tce

W
est Tce

Park
 Tc

e

Hutt St

Fiv
ea

sh
 D

r

Robe Tce

Burbridge Rd

From
e Rd

Addis on Rd

Ascot Av

Hackney Rd

Glover Av

Causew
ay Rd

Park Rd

Jeffcott St
O'connell St

Ne ls on  St

Bartels Rd

Ful l erto n R d

Wes
t L

ak
es

 Bvd

Nottage Tce

Port Rd

Port Rd
Port Rd

M
ai n N

orth Rd

South Rd

CITY OF PORT ADELAIDE ENFIELD

CITY OF CHARLES STURT

CITY OF WEST TORRENS

Adelaide

West Lakes

Outer Harbor

Henley Beach

Port Adelaide

Figure 8.1 Parks and Reserves

Parks & Reserves
City of Charles Sturt
City of Port Adelaide Enfield
City of West Torrens
Study Area° 0 2

       KilometresA4 1:100,000



S outh Rd

Gorge Rd
North

 Ea
st 

Rd

M
ario n Rd

Cross Rd

M
ili

ta
ry

 R
d

Tapl eys Hi ll  R d

Grand Junction Rd

Sa
lis

bu
ry

 H
wy

Anzac Hwy

Grange Rd

Greenhill Rd

Vi
ct

or
ia

 R
d

Portrush  R d

Torrens Rd

Lo
w

er
 N

or
th

 E
as

t R
d

Magill Rd

Regency Rd

Pro sp ect Rd
Go odw

oo d Rd

Ch urchi ll  R d

Henley Beach Rd

Belair Rd

F ul la rto n Rd

Seav iew
 Rd

Unl ey Rd

Pa
yn

eh
am

 Rd

Diagonal Rd

Sir Donald Bradman Dr

Glen Osm
ond Rd

Ham
p ste ad Rd

North Tce

Cav
an Rd

Richmond Rd

South Tce

W
est Tce

Park
 Tc

e

Hutt St

Fiv
ea

sh
 D

r

Robe Tce

Burbridge Rd

From
e Rd

Addis on Rd

Ascot Av

Hackney Rd

Glover Av

Causew
ay Rd

Park Rd

Jeffcott St
O'connell St

Ne ls on  St

Bartels Rd

Ful l erto n R d

Wes
t L

ak
es

 Bvd

Nottage Tce

Port Rd

Port Rd
Port Rd

M
ai n N

orth Rd

South Rd

CITY OF PORT ADELAIDE ENFIELD

CITY OF CHARLES STURT

CITY OF WEST TORRENS

Adelaide

West Lakes

Outer Harbor

Henley Beach

Port Adelaide

Figure 8.2 Recreational Areas

Recreation Area

City of Charles Sturt

City of Port Adelaide Enfield

City of West Torrens

Study Area° 0 2

       KilometresA4 1:100,000

F:
\V

E2
36

68
\T

ec
hn

ic
al

\S
pa

tia
l_

D
at

a\
Ar

cG
IS

\F
ig

ur
e 

8-
2 

Re
cr

ea
tio

na
l A

re
as

.m
xd

 1
2:

04
:0

4 
PM

 W
ed

ne
sd

ay
, 2

0 
M

ar
ch

 2
01

3 
cj

oh
ns

on
 



S outh Rd

Gorge Rd
North

 Ea
st 

Rd

M
ario n Rd

Cross Rd

M
ili

ta
ry

 R
d

Tapl eys Hi ll  R d

Grand Junction Rd

Sa
lis

bu
ry

 H
wy

Anzac Hwy

Grange Rd

Greenhill Rd

Vi
ct

or
ia

 R
d

Portrush  R d

Torrens Rd

Lo
w

er
 N

or
th

 E
as

t R
d

Magill Rd

Regency Rd

Pro sp ect Rd
Go odw

oo d Rd

Ch urchi ll  R d

F ul la rto n Rd

Henley Beach Rd

Belair Rd

Seav iew
 Rd

Unl ey Rd

Waterloo Corner Rd

Pa
yn

eh
am

 Rd

Diagonal Rd

Sir Donald Bradman Dr

Glen Osm
ond Rd

Ham
p ste ad Rd

North Tce

Cav
an Rd

John Rice Av

Richmond Rd

South Tce

W
est Tce

Park
 Tc

e

Hutt St

Robe Tce

Burbridge Rd

From
e Rd

Addis on Rd

Ascot Av

Hackney Rd

Glover Av

Causew
ay Rd

Park Rd

Jeffcott St
O'connell St

Bartels Rd

Ful l erto n R d

Wes
t L

ak
es

 Bvd

Nottage Tce

Port Rd

Port Rd

South Rd

Port Rd

M
ain N

orth Rd

Port Rd

West Lakes

Outer Harbor

Henley Beach

Port Adelaide

Adelaide

CITY OF PORT ADELAIDE ENFIELD

CITY OF CHARLES STURT

CITY OF WEST TORRENS

Figure 8.3 Coastal Classification

Shore Classification

Artificial

Boulder beach

Fine-medium sand beach

Mangrove

Mudflats (LITZ) unconsolidated (loose)

Sandflats (LITZ)

Seagrass intertidal/shallow emergent° 0 2

        KilometresA4 1:100,000



 

132 

 

 

 

 

 

 

 

 

 

 

 

 

 

Excluding golf courses and the former Cheltenham Racecourse, the largest open spaces in the Study 
Area are at Gepps Cross and West Beach.  Data regarding the largest open space areas in the Study 
Area is summarised in Table 8.1. 

 

Table 8.1:   Ten Largest Open Spaces in the Study Area 

Asset Area (ha) 

Gepps Cross Reserve including the State Sports Park 144 

Reserves in West Beach including Adelaide Shores 64 

Semaphore Reserve 21 

Valley View Reserve 15 

Angle Park Greyhound Racing Club 15 

Tennyson Football Club 14 

Thebarton/Kings Reserve 12 

Semaphore Park Aquatic Reserve 11 

Woodville Park Oval 11 

Largs North Reserve 11 

Data Source: Streetworks Database 
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The Study Area contains some significant linear reserves.  These include the metropolitan coastline 
where trails and facilities are being progressively upgraded as part of the Coast Park initiative, the River 
Torrens Linear Park and the Westside Bikeway.  In addition, there are well established bicycle routes 
traversing the region, such as the on-road routes around the Lefevre Peninsula, and along Military, Port, 
Grand Junction, Grange, Henley Beach, Sir Donald Bradman and Tapleys Hill Roads. 

 

 

A number of recreational activities take place on the open space described above, with sporting clubs and 
other recreational groups undertaking their activities and establishing club houses on Council-owned 
reserves.   

However, there are a number of specific recreational facilities above and beyond open spaces in the 
Study Area which have metropolitan significance.  These include the Adelaide Shores complex at West 
Beach which includes a caravan park/resort, public boat ramp, sailing club and major skate and BMX 
park.  The Gepps Cross State Sport Centre contains sporting facilities of metropolitan significance, 
including an indoor velodrome and hockey fields while the Santos Stadium athletics track and ETSA Park 
Netball Facilities are located at Mile End.  The Adelaide Arena basketball stadium is located in Findon.  
West Lakes provides boating, rowing and recreational sailing opportunities.   

The coast and beaches provide significant open space resources to communities in the Study Area and 
beyond.  In addition to the parks and reserves which are located adjacent to the coast are the beaches 
themselves.  Beaches with „fine-medium sand‟ extend a distance of 20.3km from West Beach in the 
south, to North Haven in the north.  The Barker Inlet and Port River also provide coastal access and open 
space assets in the form of artificial boundaries (i.e. wharves), mangroves, sandflats, mudflats and 
intertidal seagrass communities. 



 

134 

 

 

 

Some schools provide open space (e.g. ovals) as well as recreational facilities (e.g. gymnasiums) for use 
by the broader community outside of school hours through formalised and unformalised shared use 
arrangements.  Schools can become important open space and recreational assets, especially in areas 
that contain open space shortfalls.   

Changes to schools, such as the installation of security fencing, new buildings on open space or the 
rationalisation of a number of schools into a single site, can have a significant adverse effect on local 
communities who rely on these sites for open space and recreational activities.  For example, if 
alternative spaces do not exist in the neighbourhood, some people may no longer undertake recreational 
activities locally.  This means that residents are less likely to be active and can also reduce local social 
connections. 

 

8.3. Planning for these Assets 

Western Adelaide and the eastern portion of the City of Port Adelaide Enfield is largely developed with 
ageing open space and recreational infrastructure in some areas.  This, along with renewed emphasis on 
open space in the context of ongoing and projected population growth, has heightened open space 
planning in the region. 

In South Australia, the South Australian Planning Policy Library includes a standard „module‟ relating to 
open space and recreation. This module contains a number of guidelines which, amongst other things, 
recommends that there should be a hierarchy of open space based on: 

 District level parks of at least 3 hectares in size located within 2 kilometres of all households. 
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 Neighbourhood level parks of at least 0.5 hectares in size located within 500 metres of all 
households. 

 Local level parks of at least 0.2 hectares in size and located within 300 metres of all households. 

In addition, the Development Regulations 2008 state that for large subdivisions (more than 20 
allotments), 12.5% of the land area should be dedicated to public open space. Another common standard 
applied to the provision of public open space is 2.83 ha/1000 people. This figure, which is often rounded 
up to 3 ha/1,000 people, is derived from the early 1900‟s British standard of 7 acres/1,000 people (2.83 
ha/1,000 people), based on the concept that this provides adequate space for play and gymnastics for 
children. 

The various standards outlined above are most easily adopted in a „greenfield‟ scenario where open 
space can be provided in a holistic manner to achieve equitable distribution and access for all new 
households. However, in the case of Western Adelaide, the challenge is much greater because the 
majority of residential suburbs are well established.   

In the Study Area, many suburbs do not have good access to useable public owned open space, 
(especially in the older portions of the region closest to the city) with open space located greater than 
400m from many houses. 

Studies have shown that as urban densities increase, it is more appropriate to link the provision of open 
space to the number of people within an area rather than just as a percentage of the overall land.  Given 
the projected population increases across the Study Area through infill development, it is likely that the 
existing quantity of open space will become increasingly insufficient to meet future requirements. 

In this context, it has been recognised that the quality or „usability‟ of open space is a critical factor in 
planning for open space and recreation, and consideration be given to other open spaces, streets, natural 
areas and connections that „contribute‟ to an area‟s open space and recreational provision. 

In addition, with increasing pressure on Council staff and financial resources to deliver a wide range of 
services, it is prudent to consider alternative approaches to service delivery for managing open space and 
recreational facilities.  This includes considering approaches whereby Councils enter into partnerships 
with other organisations and entities.  Opportunities for enhancing open space and recreation supply and 
management outcomes should be explored during stakeholder engagement phases of the WARCCAP 
project.  

Schools in particular, offer an excellent opportunity for partnership.  Although their prime function is, and 
will continue to be to serve as places of learning for children and young people, there are significant 
periods of time when their buildings and playing fields are not in use.   

Using these facilities when they are available presents an excellent opportunity for Councils and schools 
to share significant resources and infrastructure and together meet the needs of their community.  This 
sharing can extend not only to the use of existing school infrastructure but also the joint planning and 
investment in the development of shared use facilities at new or expanding school sites.   

This partnership approach reflects key State strategic directions identified in the 30 Year Plan for Greater 
Adelaide and the State Infrastructure Plan.  Both of these documents identify the need to co-locate and 
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integrate community services and promote schools as community-based multi-purpose facilities.  This 
approach will become increasingly important particularly for metropolitan Councils as infill development 
and densities increase and land availability for new sport and recreation facilities becomes more difficult 
to acquire.   

The practicalities of implementing such a sharing arrangement, including an assessment of the costs, 
benefits and the ability for this to be practically achieved, should be explored in subsequent stages of the 
WARCCAP project.   Further investigation is particularly important given the expected increases to 
maintenance costs of open space in a drier changing climate.   

 

8.4. Climate Change Impacts and Implications for Open Space and Recreation 

Key climate change impacts on open space and recreation include: 

 Episodic damage and longer deterioration to infrastructure and open space/recreation assets, 
including loss of beaches/dunes, loss of asset functionality, and increased maintenance costs. 

 Loss of space through inundation and/or flooding, e.g. playing fields that increasingly serve as water 
retention areas for flood mitigation.   

 Greater multiple use of open space to accommodate flood management, water retention, hazard 
management, e.g. levies, coastal management activities.   

 Increased community use of open space and recreation facilities, as a result of population growth and 
limited options for new open space supplies.  This includes potentially greater utilisation of open 
space and recreational facilities as a result of milder winters. 

 Changed sports activity regimes (night activities, postponements, reduced seasons) and 
requirements to increase suitability of infrastructure (e.g lights, air conditioning, playing surfaces).  

 Health impacts (heatwaves, loss of opportunity to participate in activities, increased injuries). 
 Changes in biodiversity assets, including tree and other vegetation loss (associated with subsurface 

drying, introduction of disease, increased heat and light intensity), invasive plants and animals,  
 Modifications to infrastructure to support changes in use of open space e.g. lighting, pathways, and 

shaded areas. 

The impact of loss/damage to beaches cannot be underestimated.  The metropolitan coastline contains 
beaches and recreational facilities of local, regional and metropolitan significance.  Loss or damage to 
these assets due to sea level rise may have a significant impact upon recreation, as well as infrastructure, 
buildings and coastal ecosystems.   

It is anticipated that adaptation options will range from minor changes to current management practices 
(e.g. occupational health and safety policy addressing heatwave risks) through to major, transformational 
changes (e.g. the acquisition of coastal land to allow active beach recreation areas to retreat inland as 
erodible coasts recede in response to sea level rise). 

The impact that climate change will have on the way people use open space in the Study Area is not well 
understood.    It would be beneficial to explore in closer detail through a behaviour analysis how the use 
of open space and recreational facilities may change as a result of a generally warmer and dryer climate.  
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This should be considered as part of subsequent stages of the WARCCAP project and undertaken as 
part of an umbrella body of work that benefits other regions undertaking climate change adaptation.   

Given the expected changes to weather patterns (including altered distribution of rainfall over the year, an 
overall trend of warming, and more extreme weather events), it is reasonable to assume that utilisation of 
open space and recreational assets will change, prompting the need for a review of the suitability of these 
assets in order to meet future requirements.   

 

8.5. Summary  

 

 The Study Area contains a range of recreational and open space assets, including some of 
metropolitan significance.   Beaches, as well as school sites, provide additional open space and 
recreational opportunities in some parts of the Study Area, while other parts of the region have 
existing open space shortfalls.   
 

 Increased residential densities will exacerbate the challenges already facing the Study Area 
regarding the provision of open space.  Population growth, along with trends in the use of open 
space and recreational facilities, are shifting the way these assets are and will be used by the 
community.  The existing quantity of open space is likely to become increasingly insufficient to meet 
future requirements.  
 

 Climate change is likely to impact on the provision and maintenance of open space and recreational 
assets through weather and climate induced damage, loss of space and functionality, changed 
sporting regimes, changes in biodiversity features,  and social health impacts. There is likely to be 
greater costs to maintain and modify open space and recreational facilities to meet future demands.  
 

 The utilisation of open space and recreational assets is likely to change as a result of climate 
change, prompting the need to review the suitability of these assets in order that they meet future 
requirements.   
 

 Recommendations for further investigations during later stages of the WARCCAP project include: 
 

 The practicalities of implementing  sharing arrangements for open space, including an 
assessment of the costs, benefits and the ability for this to be practically achieved. 

 Opportunities for enhancing open space and recreation supply and management outcomes 
should be explored during stakeholder engagement phases of the project.  

 It would be beneficial to analyse in closer detail how the use of open space and recreational 
facilities may change as a result of a generally warmer and dryer climate.   
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9. Development and Land Use 

9.1. Zoning 

Zoning in Council Development Plans outlines the types of land uses and structures (defined as 
„development‟ in the Development Act 1993) that are envisaged in particular areas.  Development Plan 
policy is written to facilitate envisaged forms of development while discouraging inappropriate 
development.   

Much of the development of land that has occurred throughout the Council areas took place before 
climate change impacts were ever contemplated.   

All three of the Councils in the Study Area have undertaken a conversion of their Development Plan to the 
South Australian Planning Policy Library (formerly Better Development Plan) format.  Development Plans 
in this format have a consistent structure and use of terminology, simplifying the understanding of what is 
meant by the different zone types. The Policy library contains policies that Councils may incorporate to 
assist in climate change mitigation and adaptation. 

Land use generalised metadata (dataset 219, updated 30 June 2012) supplied by the Department of 
Planning, Transport and Infrastructure has been used for the regional analysis, which ensures data 
integrity and consistency between Councils in the Study Area.  In some instances, Councils‟ records may 
differ from the data used for this analysis.   

Table 9.1 and Figure 9.1 summarise the amount of land within the Study Area that is covered by the 
various zones, while Figures 9.2 to Figure 9.4 and Tables 9.2 to Table 9.4 contain the same data for 
each Council.   

The Study Area contains more than 10,000 ha of Residential zoning, covering 59% of the region.  There 
is a total of 3,931 ha of Industrial zoning, accounting for approximately 23% of the region.  Open Space, 
Recreation and Community zoning covers around 8% of the region, with Commercial and Centre and 
Airfield zones each accounting for approximately 5% of zones.   

 

Table 9.1:  Summary of Zoning in the Study Area 

    Zone  Area (ha) Percentage 

Commercial and Centre  942.9 5.4 

Conservation  7.0 0.0 

Open Space, Recreation and Community 1440.4 8.2 

Residential  10336.3 59.2 

Industry  3930.6 22.5 

Airfield 803.7 4.6 
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Figure 9.1:  Summary of Zoning in the Study Area1  
  

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Data Source: Department of Planning, Transport and Infrastructure.  
1 Defined as the entirety of the three Councils, and includes parcels of recreationally zoned land not within a Council area   
2 Include Commercial, Local Centre, Neighbourhood Centre, District Centre, Regional Centre and Bulky Goods Zones.   
3 Includes Coastal Open Space, Metropolitan Open Space System, Open Space, Recreation, Stadium and Community Zones.   
4 Includes Residential and Residential Character Zones.   
5 Includes Industry, Light Industry, Home Industry, Industry/Business (Gepps Cross Gateway) and Bulk Handling Zones.  
 
 

Port Adelaide Enfield has proportionally smaller Residential Zones but much more extensive Industry 
(and similar) Zones, which cover an area of 3,050 hectares, or nearly 40% of the Council area.  Port 
Adelaide Enfield also has a proportionally larger area covered by Commercial and Centre zoning (519 ha 
or 6.6%), while open space, recreation, community and conservation zoning covers a very small area. 

Table 9.2:  Summary of Zoning in Port Adelaide Enfield Council Area 

    Zone  Area (ha) Percentage 

Commercial and Centre  519.1 6.0 

Conservation  7.0 0.1 

Open Space, Recreation and Community 771.1 8.9 

Residential  4271.5 49.6 

Industry  3050.1 35.4 
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Figure 9.2:  Summary of Zoning in Port Adelaide Enfield 

 
Data Source: Department of Planning, Transport and Infrastructure.  
1 Include Commercial, Local Centre, Neighbourhood Centre, District Centre and Regional Centre Zones.   
2 Includes Coastal Open Space, Metropolitan Open Space System, Recreation and Community Zones.   
3 Includes Residential and Residential Character Zones.   
4 Includes Industry, Light Industry, Home Industry, Industry/Business (Gepps Cross Gateway) and Bulk Handling Zones.  
 

Residential is the predominant zone in Charles Sturt, covering 80% of the Council and an area of 4,108 
hectares.  Industry and similar zones is proportionally smaller with 518 hectares covering 10% of the 
Council area. Charles Sturt contains significant open space, recreational and community zoning, with 282 
hectares covering 6% of the Council area.  

 

Table 9.3:  Summary of Zoning in Charles Sturt Council Area 

   Zone  Area (ha) Percentage 

Commercial and Centre  201.1 3.9 

Open Space, Recreation and Community 282.0 5.5 

Residential  4108.2 80.4 

Industry  518.4 10.1 
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Figure 9.3:  Summary of Zoning in Charles Sturt Council Area 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data Source: Department of Planning, Transport and Infrastructure.  
1 Include Local Centre, Neighbourhood Centre and District Centre Zones.   
2 Includes Coastal Open Space, Metropolitan Open Space System, Recreation and Stadium Zones.   
3 Includes Residential and Residential Character Zones.   
4 Includes Industry, Home Industry, and Special Use Zones  
 
 

Residential Zones cover nearly 2,000 hectares in West Torrens, accounting for approximately 53% of the 
Council area.  Industry in the Council area covers 362 hectares, or 9.7% of all zones.  The Airfield zone 
which covers Adelaide Airport covers 804 hectares, or more than 20% of the Council area.  Open Space, 
Recreational and Community zones are also significant in West Torrens, covering 372 hectares or 10% of 
the Council area.  

 

Table 9.4:  Summary of Zoning in West Torrens Council Area 

   Zone  Area (ha) Percentage 

Commercial and Centre  22.7 6.0 

Open Space, Recreation and Community 372.4 10.0 

Residential  1956.6 52.6 

Industry  362.1 9.7 

Airfield 803.7 21.6 
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Figure 9.4:  Summary of Zoning in West Torrens Council Area 
 
 

 
 
 
 
Data Source: Department of Planning, Transport and Infrastructure.  
1 Include Commercial, Local Centre, Neighbourhood Centre and District Centre Zones.   
2 Includes Coastal Open Space and Community Zones.   
 
 

9.2. Land Use 

Land uses differ from zoning insomuch as land use is the activity that is actually taking place in a 
particular location, regardless of what the zoning supports/discourages.  While there is often a strong 
correlation between land use and zoning (i.e. residential activities taking place in residential zones), it is 
not uncommon to find some land uses located outside of a zone that they are usually located in (e.g. a 
shop located in an industrial zone).  

A land use that is different to what the Zone contemplates can occur for a number of reasons, including a 
change of zoning, an historic development (i.e. when development pre-dates a formalised zoning 
framework) or approval through an „on-merit‟ or „non-complying‟ assessment process.    

9.2.1. Residential Land Use 

In line with the zoning, residential land uses are the most common land use in the region, as evident in 
Figure 9.5.  Residential land uses are spread across the region, with the only larger areas where 
residential land uses do not predominate being the Adelaide Airport, the northern and eastern extents of 
the Lefevre Peninsula and land north of Grand Junction Road.  
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The spread of residential land use across the region, a large proportion of which is held under private 
ownership means that development of climate change adaptation options that impact upon private 
residential development will need to involve engagement with a very large group of people across with 
wide demographic characteristics.  A suitable engagement strategy will need to be developed to ensure 
effective two way flow of information and community buy-in.   

Figure 9.6 summarises residential land uses which are located outside of Residential Zones.  In West 
Torrens, these are predominantly located in Commercial and Industrial Zones, while in Port Adelaide 
Enfield, they predominate in the Port Adelaide Regional Centre Zone and in the Coastal Marina Zone.   

Residents living in residential properties in non-residential zones may be subjected to the impacts of other 
uses, such as heavy vehicle movements, noise and visual appearance.  In addition, residential 
development located outside of residential zones is less likely to be replaced with residential development 
upon the redevelopment of the land in comparison with residential development in residential zones.  

9.2.1.1. Climate Change Impacts and Implications for Residential Land Use 

Climate change impacts on residential land will vary from location to location, and may include: 

 Flooding and inundation from sea level rise, storm surge, and episodic rises in surface waters. 
 Higher temperatures on structures (houses, roads) and private open spaces. 
 Hydrological changes that may cause drying of land, ground movement, and changes in structural 

integrity.  

These direct impacts may result in how residential land is used and managed in the future.    For 
example, the use and management of private outdoor space may change as a result of water shortages 
(or more expensive water) and warmer summer temperatures.  Support services such as waste 
management may also need to be reviewed to ensure suitable levels of amenity.  Consumer preferences 
(e.g. built form including shaded areas, pools, rainwater tanks, power generation) and behaviours (e.g. 
mobility, consumption of resources) may also change, which can lead to a change in overall development 
patterns.  It is also suggested that a significantly warmer climate can impact on the attractiveness of a 
city, which affects population growth and labour migration (Estiri, 2012). 

Some residential areas may be less able to accommodate new building technologies or features aimed at 
improving energy efficiency and occupant ambience due to existing built form or policy settings that 
address issues that include interface, heritage protection, siting and appearance of structures.  

Stage 2 of the WARCCAP should examine in detail the potential effects that a modified climate will have 
on residential land use planning including a review of existing tools that will serve to support climate 
change adaptation (e.g. planning policy, building code, administrative practices, engineering codes).  
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9.2.2. Industrial Land Uses 

The Study Area contains large areas of industrial land use.  Although there has been change in recent 
years in some industrial precincts (such as redevelopment for different uses), the region continues to 
contain significant industrial areas.  Figure 9.7 summarises industrial land uses in industrial zones.   

The largest concentrations of industrial land uses are in the north of the region, such as north of Grand 
Junction Road and on the Lefevre Peninsula.  There are also concentrations of industrial land uses in 
Regency Park, Royal Park, Hendon, Woodville, Athol Park, Arndale, West Croydon, Beverly, Hindmarsh, 
Thebarton, Torrensville, Mile End South, Keswick, Richmond and North Plympton. 

Some industrial land uses are incompatible with other more sensitive land uses, such as residential.  
Impacts generated by some forms of industrial land uses include heavy vehicle movements, air and noise 
emissions and poor levels of visual amenity.   

It is for this reason that most industrial land uses are located in industrial zones.  Figure 9.8 summarises 
industrial land uses outside of industrial zones, demonstrating that these are limited to scattered small 
sites across the region, the recently rezoned Bowden site, land immediately east of the airport and the 
Port Adelaide regional centre.   

The Australian and New Zealand Standard Industrial Classification was developed to categorise industry 
sectors for analysis.  Table 9.5 summarises land use data from DPTI‟s industrial database against the 
key categories.  It reveals that the largest industrial land uses in the region are Transport, Postal and 
Warehousing (1236 ha), manufacturing (831 ha) and Electricity, Gas, Water and Waste Services (461 
ha). 

Within Port Adelaide Enfield Council area, the largest industrial land uses are manufacturing (578 ha), 
Transport, Postal and Warehousing (545 ha) and Electricity, Gas, Water and Waste Services (255 ha).  
Manufacturing (156 ha) is also the largest industrial land use in the Charles Sturt Council area, followed 
by Wholesale Trade (74 ha) and Transport, Postal and Warehousing (48 ha).  In West Torrens, the 
largest industrial land use is Transport, Postal and Warehousing, which covers an area of 633 ha, and is 
the largest of the three Councils.  This is likely because of the many businesses that are directly and 
indirectly connected to the Adelaide Airport, located within the West Torrens Council area.   This is 
followed by manufacturing (96 ha) and wholesale trade (54 ha).  

Table 9.5: Key Industrial Land Uses 

 
Western 
Adelaide 

Port Adelaide 
Enfield 

Charles  
Sturt 

West  
Torrens 

Accommodation and Food Services 11.56 6.5 3.7 1.4 

Administrative and Support Services 9.6 4.4 2.0 3.2 

Agriculture, Forestry and Fishing 15.3 15.3 0 0 

Arts and Recreation Services 73.6 49.1 12.4 12.1 

Construction 78.2 44.7 21.6 11.9 

Education and Training 34 13.3 11.6 9.1 
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Electricity, Gas, Water and Waste Services 461.3 255.1 26.2 24.6 

Financial and Insurance Services 1.6 1 0.2 0.4 

Health Care and Social Assistance 6 0.8 4.1 1.1 

Information Media and Telecommunications 34.7 23.4 3.0 8.3 

Manufacturing 831.1 577.8 156.39 96.4 

Non ANZSIC Code 2215 1970.0 77.3 167.7 

Other Service 88.8 52.7 26.8 9.3 

Professional, Scientific and Technical Services 21.3 10.5 5.8 5 

Public Administration and Safety 22.5 8 0.6 13.9 

Rental, Hiring and Real Estate Services 27.6 19.8 5.8 2.1 

Retail Trade 68.2 39.7 14.5 14 

Transport, Postal and Warehousing 1235.9 544.9 48.1 632.9 

Wholesale Trade 392.4 264.5 73.5 54.4 
Data Source: Department of Planning, Transport and Infrastructure Industrial Land Database. 
 

9.2.2.1. Climate Change Impacts and Implications for Industrial Land Use 

Much of the industrial zoning and development of that land over time has occurred without regard to 
impacts associated with climate change.  However, licensed industrial activities (under the Environment 
Protection Act) are required to adopt measures that reduce risks to the environment, including for 
example measures to avoid the escape of chemicals or hazardous substances form the site which could 
occur through localised flooding.  

The effects of climate change on industrial land will vary from location to location.  Impacts may include: 

 Flooding and inundation from sea level rise, storm surge, and episodic rises in surface waters. 
 Higher temperatures on buildings, machinery, outdoor storage areas.  Higher temperatures may 

potentially cause a deterioration of air quality with respect to industrial emissions.  
 Changes in workforce amenity, e.g. hotter days in summer, milder days in winter.   
 Hydrological changes that may cause drying of land, ground movement, and changes in structural 

integrity.   This could also have an effect on contaminated land or brownfield sites, which may need to 
be assessed for future risks.   

The potential direct impacts on industrial land, coupled with indirect impacts such as higher costs of 
production arising from energy pricing, may require greater flexibility to industrial land planning.  Based on 
a review of a broad range of land use literature, including Wilbanks and Lankao (2007), some potential 
implications for industrial land use planning include: 

 Increased demand for co-locating large industry near power generators or competitive sources of 
production inputs (e.g. industrial symbiosis).    
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 Extreme temperature events increasing risks of fire, particularly plants that handle flammable 
substances.  Greater attention to form of development that supports emergency mitigation and event 
responsiveness. 

 Increased need to reduce carbon emissions (due to carbon costs) and other air emissions driving 
new thinking about how land parcels and buildings are used or developed and the suitability of 
adjoining uses.  This also takes account of workforce requirements to avoid heat-related operational 
shutdown.  Businesses are likely to innovate with new business processes, technologies or business 
models that need to be accommodated by flexible planning policy.   

 Pressure for redevelopment of older inefficient sites to accommodate new efficient industrial 
processes.  

 Increase supply chain proximity, to reduce travel costs as well as efficient transport connectivity to 
intermodals and ports.  

As part of subsequent stages of the WARCCAP project, it would be beneficial to examine the risks to 
industrial businesses from climate change and explore the need and options for more innovative land use 
planning policy that will assist business to adapt to climate change.     

9.2.3. Commercial Land Uses 

Commercial land uses are activities with a business focus such as shops, bulky goods outlets, offices and 
warehouses.   Planning policy has historically sought to concentrate commercial land uses into centres, to 
provide agglomerative benefits to business owners and maximise convenience for consumers.   Figure 
9.9 shows the Commercial land uses in commercial zones across the Study Area.  

This is evident in the Study Area, with a range of commercial land uses and shopping centres 
concentrated in key centres, such as Port Adelaide, West Lakes, Woodville, Sefton Park, Greenacres, 
Fulham Gardens, the Brickworks and Kurralta Park.  There are many smaller centres (Local and 
Neighbourhood Centre Zones) which similarly concentrate like uses, but have a smaller population 
catchment.   

While planning policy has sought to concentrate commercial activities into centre zones, commercial 
activities have historically been developed outside of these zones, in more generic commercial zones 
along main roads and in other locations.  This is evident in Figure 9.10 below which shows Commercial 
land uses in a non-commercial zone which are scattered across the region, and along a number of main 
roads such as Port, Grange, Marion and South Roads. 

9.2.3.1. Climate Change Impacts and Implications for Commercial Land Use 

The effects of climate change on commercial land will vary from location to location and how that land is 
specifically used.  General impacts may include: 

 Flooding and inundation from sea level rise, storm surge, and episodic rises in surface waters. 
 Higher temperatures on buildings, outdoor areas, stock. 
 Hydrological changes that may cause drying of land, ground movement, and changes in structural 

integrity.    
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Indirect impacts may include higher operating costs from increased use of electricity for summer cooling, 
water for maintaining outdoor amenities, changes in patronage behaviour, establishment of climate 
protection including undercover or shaded parking and other open areas.   

Planning for commercial areas in the future will need to take account of climate related impacts, as well 
as general innovations in shopping and commerce.  New urban developments including transit-oriented 
development may provide an opportunity to integrate commercial development into a climate friendly 
setting. 

There is inadequate supply of information available to understand fully the impacts that climate change 
has on commercial areas.  The WARCCAP project should examine shopping and business behaviours to 
ascertain potential impacts for commercial land planning.  

9.3. Land Ownership 

Figure 9.11 below shows land which is owned by Commonwealth, State and Local Governments, with 
corresponding data provided in Table 9.6. 

Table 9.6:  Summary of Government Owned Land in the Study Area1 

Government Area (ha) Vacant2 (ha) Vacant (%) 

Commonwealth 797.04 75.4 9.46 

State 2822.4 909.1 32.2 

City of Port Adelaide Enfield 352.6 77.9 22.1 

City of Charles Sturt 349.5 32.1 9.2 

City of West Torrens 138.3 24.2 17.5 
Data Source: Department of Planning, Transport and Infrastructure Generalised Landuse Database 
1 Defined as the entirety of the three Councils.  
2 Defined from DPTI generalised landuse database, referring to undeveloped land (but excluding vacant land that is used for recreational, open space, 
conservation, community facilities and similar purposes). 
  
Figure 9.12 displays vacant land in the Study Area.  In addition to smaller vacant sites scattered across 
the region are larger agglomerations of vacant land, including those at Outer Harbor and Gillman. 

With the exception of the airport, the Commonwealth Government is not a significant land holder in the 
Study Area, with the airport and adjacent Commonwealth owned lands covering 784 of the 797 hectares 
of Federally owned land in the region.   

The State Government is a significant land owner in Western Adelaide, owning more land than the three 
Councils put together.  The largest parcels owned by the State Government are some 407 hectares at 
Dry Creek and 89 hectares at Port Adelaide.  The State Government has large holdings around Gillman, 
Port Adelaide and Outer Harbor, as well as at West Beach.   
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A large number of the State Government land holdings are public housing, covering a combined area of 
342.58 hectares.  The State Government owns more than 900 hectares of vacant land, accounting for 
32% of its total land holdings.   

Port Adelaide Enfield owns 352.6 hectares of land, 77.9 (or 22%) of which is currently vacant.  The 
largest Council-owned sites in Port Adelaide Enfield is 36 hectares at Gillman, 34 hectares at Osborne 
and 33 hectares at Regency Park. 

Charles Sturt owns a similar amount of land as Port Adelaide Enfield at 349.5 hectares, but a much 
smaller percentage of this is vacant (32.1 hectares covering 9.2% of Council owned land).   The largest 
Council-owned land holdings in Charles Sturt are much smaller in area than those in Port Adelaide 
Enfield, at 15 hectares in Henley Beach and West Beach, and 11 hectares at Semaphore Park.   

West Torrens Council owns 138.3 hectares of land, 24.2 (17.5%) of which is vacant.  The largest of 
these is 11 hectares at Torrensville, and 10 hectares at Novar Gardens.   

With the exception of the former Clipsal site at Bowden and to a lesser extent some sites around 
Woodville Station, Woodville West and at St Clair, no level of Government is a significant land owner in 
places identified for transit-oriented developments and higher density urban villages.  In many of these 
places, land ownership is privately held and fragmented (i.e. owned by many people) which will make the 
transformation of these localities difficult to co-ordinate. 

 

9.4. Summary 
 

 Residential zoning covers nearly 60% of the Study Area, with Industrial zoning covering 23% of the 
region.  Port Adelaide Enfield has the most Industry land use and zoning in the region, while 
Charles Sturt contains the largest concentration of residential zoning and land use.  The Adelaide 
Airport is a significant land use in the City of West Torrens.  
 

 Across the region, manufacturing, transport, postal and warehousing, and utility services are the 
biggest industrial land uses.  While planning policy has sought to concentrate commercial land uses 
into designated centres, the region has seen significant commercial development along arterial 
roads. 

 
 State and Local Government are significant land owners, while the Commonwealth Government‟s 

land holdings are limited to the airport and small number of other sites.  Most of the larger parcels of 
vacant land in the region are located on the Lefevre Peninsula and north of Grand Junction Road. 
 

 Industrial, residential and commercial land may be affected by flooding and inundation from sea 
level rise, storm surge, and episodic rises in surface waters; higher temperature on buildings and 
open areas; and hydrological changes which could affect structural integrity of buildings.  Impacts 
will be varied depending on specific geography and land use.  It will be important to prepare land 
use strategies to accommodate new forms of development that will be able to respond to direct and  
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indirect impacts and opportunities associated with climate change.  These strategies should be 
informed by specific land use climate impact studies.  

 
 There is inadequate supply of information available to understand fully the impacts that climate 

change has on residential, industrial and commercial areas.  The WARCCAP project should 
undertake the following additional studies:  

 
 Examine shopping and business behaviours under different climate scenarios to ascertain 

potential impacts for commercial land planning. 
 Examine risks to industrial businesses from climate change and explore the need and options 

for more innovative land use planning policy that will assist business to adapt to climate 
change. 

 Examine in detail the potential effects that a modified climate will have on residential land use 
planning including a review of existing tools that will serve to support climate change 
adaptation (e.g. planning policy, building code, administrative practices, engineering codes). 
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10. Public Assets, Facilities and Infrastructure 
 

10.1. Overview  

The Study Area‟s major publicly held assets include: 

 Public housing (10,544 state owned dwellings) 
 Hospitals (1) 
 Police Stations (5) 
 Schools (9726) 
 Roads (Federal 42km, State 143km and local 1,588km) 
 Economic infrastructure (e.g Techport, South Australian Aquatic Sciences Centre) 
 Coastal assets, e.g. jetties, boat ramps, public tourism facilities 
 Council owned buildings and structures ($2.8 billion, including roads) 
 Waste facilities (33 facilities) 
 Water and sewerage infrastructure (1,695km water pipes, 1976km sewerage pipes) 
 Stormwater infrastructure and wetlands ($817 million) 

Other assets such as electricity and gas infrastructure, freight rail, public shipping, and airports is owned 
(or held under long term lease) by the private sector. These assets are described in Section 11. 

10.2. Methodology 

Councils and Government agencies were contacted to provide a detailed list of their built assets in the 
Study Area.  Details sought included: 

 Asset description  (location, area, age) 
 Value 
 Insurance levels 
 Operational capacity  
 Current and future maintenance program + costs 
 Estimated value of asset  
 Valuer General valuations (site value, improved value) 
 Current usage (patrons, visitors, workforce) 

Where information was unable able to be provided, other information sources were examined to find 
relevant information.  Available information about public assets has been mapped and included on 
Figures 10.1 to 10.4.  Broad research has been undertaken to identify potential impacts of climate 
change upon the listed assets.  

 

                                                      

26 Excludes pre-school, care based institutions, non-school institutions, and tertiary campuses.  Refer to Table 15.4 
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Various data gaps were uncovered through this process. These include: 

 Valuation of individual assets (disaggregated), that are consistently classified across each council 
area. This includes public housing data, local government assets, region and interregional-wide utility 
infrastructure. 

 Insurance levels for individual assets owned by public bodies.   
 Utilisation levels of assets to determine the social and economic importance of the asset to the 

region, and indeed the potential impacts arising from damage from future climate change.  
 To ensure this data is of value, it is important that data is presented consistently across councils.  

10.3. Local Government Assets 

Pursuant to Section 122 of the Local Government Act 1999, Councils are required to develop and adopt 
an infrastructure and asset management plan, which as a minimum, documents the proposed 
management and development of infrastructure and major assets by the Council for a period of 10 years. 
A review of the asset management plans for each of the Western Adelaide region Councils identified that 
Local Government is responsible for assets with an estimated present day value in excess of $3.1 billion.  
A breakdown of the assets managed by each Council is provided in Table 10.1 below. 

It should be noted that each Council aggregates or details their assets in a different manner.  This causes 
Table 10.1 to appear unbalanced between Councils in terms of the quantity of assets, however the full 
range of assets are included and their costings are equivalent.     

Table 10.1:   Local Government Assets 

Council Type Value Valuation 
Year 

Estimated 
Present Value* 

Maintenance 
Expenditure+ Scope Unit No. Unit Type 

West 
Torrens Buildings $69,860,054 2007 $80,339,062 $3,133,168 All building assets 148 Properties 

West 
Torrens Footpaths $55,494,713 2008 $62,154,079 $660,687 All footpath assets 532 km 

West 
Torrens Roads $209,072,231 2008 $234,160,899 $5,221,369 

Road surfaces 2446 km2 

Pavements 2456 km2 

Kerbs & Gutters 670 km 

West 
Torrens Stormwater $56,936,716 2008 $63,769,122 $3,280,254 

Pipes 135 km 

Box Culverts 16 km 

Entry Pits 2793 Units 

Junction Boxes 783 Units 

West 
Torrens Subtotal $391,363,714 N/A $440,423,161 $12,295,478 All Council Assets N/A N/A 

Charles Sturt Reserve & 
Street Furniture $4,286,000 2007 $4,928,900 $446,000 Reserve & Street Furniture 2500 Units 

Charles Sturt Sports & 
Accessories $12,226,000 2007 $14,059,900 $457,000 

Turf sportsgrounds, 'other' 
playing surfaces, sports 
accessories 

62 Units 

Charles Sturt Playgrounds $1,730,000 2005 $2,093,300 $125,000 Playgrounds 110 Units 

Charles Sturt Kerb & Gutter $162,550,000 2006 $191,809,000 $3,000,000 Kerbs & Gutters 1277 Km 

Charles Sturt Car Parks $11,120,000 2008 $12,454,400 $13,000 

Northern Coastline & West 
Lakes 18 Car parks 

Southern Coastline 17 Car parks 

River Torrens Catchment 12 Car parks 



 

160 

 

Council Type Value Valuation 
Year 

Estimated 
Present Value* 

Maintenance 
Expenditure+ Scope Unit No. Unit Type 

Central Suburbs 27 Car parks 

Northern Suburbs 17 Car parks 

Charles Sturt Bus Stops $994,050 2008 $1,113,336 $68,000 Bus Stops 591 Bus stops 

Charles Sturt Aged 
Accommodation $8,514,621 2008 $9,536,376 $367,696 Aged accommodation 

complexes 5 Properties 

Charles Sturt Roads $507,857,920 2009 $553,565,133 $3,685,000 Seals, pavement & kerbing Unknown Unknown 

Charles Sturt Commercial & 
Other Buildings $6,499,000 2007 $7,473,850 $56,000 Commercial & other 

buildings 30 Properties 

Charles Sturt Community 
Halls $5,233,000 2006 $6,174,940 $135,000 Community Halls 6 Properties 

Charles Sturt 
Council 
Occupied 
Buildings 

$13,058,000 2007 $15,016,700 $585,000 Council occupied buildings 3 Properties 

Charles Sturt Libraries $1,986,462 2007 $2,284,431 $114,000 Libraries 5 Properties 

Charles Sturt Public Toilets $3,013,487 2008 $3,375,105 $188,000 Public toilet buildings 45 Properties 

Charles Sturt Sport & Rec 
Buildings $26,970,780 2008 $30,207,274 $195,000 Sport & Rec Buildings 46 Properties 

Charles Sturt Footpaths $97,741,853 2008 $109,470,875 $357,000 
Footpaths 9600 Lengths 

Kerb Ramps 7800 Units 

Charles Sturt Stormwater $221,000,000 2006 $260,780,000 $622,000 

Local Drains 239 Km 

Main Drains 94 Km 

Trunk Drains 73 Km 

Charles Sturt 
Stormwater 
Pumping 
Stations 

$7,496,227 2007 $8,620,661 $85,633 Pumping stations 12 Units 

Charles Sturt 

Beach Access, 
Sand Drift 
Fencing & 
Ponds 

$3,641,000 2008 $4,077,920 $170,000 Beach access, sand drift 
fencing, ponds Unknown Unknown 

Charles Sturt Public Lighting $7,513,700 2008 $8,415,344 $125,000 

West Lakes Lake Lighting 507 Units 

Council Owned Street 
Lights 760 Units 

Council Metered Lights 785 Units 

Reserve Lighting Bollards 349 Units 

Sportsground Light Towers 107 Units 

Charles Sturt Community 
Centres $2,090,000 2006 $2,466,200 $202,000 Community Centres 8 Properties 

Charles Sturt Fences, Walls 
& Bollards $5,840,029 2008 $6,540,832 $40,000 Fences, walls & bollards 1400 Units 

Charles Sturt Irrigation 
Systems $9,167,621 2007 $10,542,764 $442,000 Irrigation (Turf, Drip, Turf & 

Drip) 624 Units 

Charles 
Sturt Subtotal $1,120,529,750 N/A $1,265,007,242 $11,478,329 All Council Assets  N/A N/A 

Port 
Adelaide 
Enfield 

Buildings $148,847,993 2008 $166,709,752 $3,725,000 

Community Halls 12 Properties 

Leased - Commercial 11 Properties 

Leased - Community 72 Properties 

Licensed 10 Properties 

Operational 26 Properties 

Minor Buildings 116 Properties 

Public Conveniences 36 Properties 

Port 
Adelaide 
Enfield 

Footpaths $103,505,780 2008 $115,926,474 $2,059,300 Footpaths 1390 km2 
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Council Type Value Valuation 
Year 

Estimated 
Present Value* 

Maintenance 
Expenditure+ Scope Unit No. Unit Type 

Port 
Adelaide 
Enfield 

Drainage $211,256,006 2008 $236,606,727 $1,346,710 

Pipe 388 km 

Box Culverts 40 km 

GPTs Pits & Junction 
Boxes 10408 Units 

Open Channel 11 km 

Pump Stations 7 Units 

Port 
Adelaide 
Enfield 

Roads $472,683,680 2008 $529,405,722 $3,607,410 
Roads 660 km 

Kerbing 1354 km 

Port 
Adelaide 
Enfield 

Parks and 
Gardens $385,031,956 2008 $431,235,791 $13,629,104 

Active Reserves 81 Properties 

Passive Reserves 326 Properties 

Playgrounds, irrigation, 
street furniture Unknown Unknown 

Port Adel. 
Enfield 

Subtotal $1,321,325,415 N/A $1,479,884,465 $24,367,523 All Council Assets N/A N/A 

 
TOTAL $2,833,218,879 N/A $3,185,314,868 $48,141,330 Western Region Assets N/A N/A 

*Estimated CPI increase of 3% p.a. 
+ (ave/year) or most current year in AMP 
Note: Excludes any assets altered following the preparation of the relevant asset management plan(s) 
 

 

10.3.1. Community Use Facilities 

Various community facilities are located throughout the Study Area, including community centres and 
community safety organisations such as surf lifesaving clubs.   

10.3.1.1. Community Centres 

Community centres are owned by councils and provide a link for local people to meet other members of 
the community and become involved in community activities.  They also provide a venue for local groups 
and clubs and are available for receptions, parties and community events.  

There are 17 community centres across the Study Area, as presented in Table 10.2  and Figure 10.1. 

Table 10.2:  Community Centres 
 

West Torrens City of Charles Sturt Port Adelaide Enfield 

 Camden Community Centre 

 Thebarton Neighbourhood 

House 

 Western Youth Centre 

 Reedbeds Community Centre 

 Hamra Centre Library 

 Plympton Community Centre 

 Glandore Community Centre 

 Thebarton Community Hub 

(under construction) 

 Bower Cottages Community Centre 

 Cheltenham Community Centre Inc. 

 Findon Community Centre Inc. 

 Henley & Grange Community Centre 

 Seaton Nth Neighbourhood Centre 

 West Lakes Community Centre 

 Youth Central 

 Enfield Community Centre  

 Hillcrest Community Centre  

 Kilburn Community Centre  

 Lefevre Community Centre  

 Parks Community Centre 

 

http://www.portenf.sa.gov.au/page.aspx?u=309
http://www.portenf.sa.gov.au/page.aspx?u=310
http://www.portenf.sa.gov.au/page.aspx?u=311
http://www.portenf.sa.gov.au/page.aspx?u=312
http://www.portenf.sa.gov.au/page.aspx?u=155
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The estimated value of these facilities has not been obtained.  Values are amalgamated with other 
community assets in Councils‟ asset management plans.    

Potential climate change impacts upon community facilities include: 

 More extreme rainfall and storms causing impacts to buildings, leading to increased maintenance, 
repair and replacement. 

 Rising temperatures impacting on external surfaces and thermal performance of buildings.  
 Changes in building heating/cooling costs (can be either negative or positive). 
 Retrofitting buildings to adapt to new conditions.  

 

10.3.1.2. Surf Lifesaving Clubs 

Five Surf Lifesaving Clubs are located throughout the Study Area.  These clubs (buildings and 
operations) are some of the most susceptible to the effects of sea level rise directly and indirectly.  A 
summary of these is outlined in Table 10.3 below. Refer also to Figure 10.1. 

Table 10.3:  Surf Life Saving Clubs 
Organisation Surf Life Saving Clubs 
Address Various sites.   
Jobs Not available.  Mostly voluntary roles.  
Exports No 
Building Valuation Not available 
Insurance Details Not available 
Contact Stephen Cornish, Strategic Development Manager. tel: 8354 6900 
Overview Five Surf Life Saving Clubs are located within the Study Area.   

 

 North Haven Surf Life Saving Club 
 West Beach Surf Life Saving Club 
 Semaphore Surf Life Saving Club 
 Grange Surf Life Saving Club 
 Henley Surf Life Saving Club 
 
With the exception of the Grange Surf Life Saving Club, the facilities are owned by the 
relevant councils and leased to the individual Surf Life Saving Club1.  
 

The Clubs assist in minimising risks to human safety by coordinating operations of 
beach patrol and facilitating education and community involvement in relation to beach 
safety.  
 

Surf Life Saving clubs are incorporated and managed independently and are affiliated 
with the Surf Life Saving Club SA, which is a chapter of Surf Life Saving Australia.  
SLSSA and the clubs adopt standardised procedures and policies of Surf Life Saving 
Australia.   
 

The Sea Rescue Squadron at West Beach is a volunteer Rescue Centre that patrols 
the Adelaide area on weekends and maintains radio contact with boats and base 
stations. 
 

Climate Change 
Risks 
 

 Increased risks and hazards affecting recreational beach users‟ safety.  Exposure 
of bedrock arising from loss of sand. 

 Impact on assets (club houses, access paths) from erosion and storms. 



 

164 

 

 Changing use of beach as temperatures change and amenity of foreshore is 
modified. 

 Impacts on land where club sporting and recreational activities are held.  
 Potential changes in water quality (as a result of increased storm runoff) affecting 

health of SLS staff and beach users. Further investigation necessary. 
 Changes in building heating/cooling costs (can be either negative or positive). 

 
Adaptation Planning 
 

 Policies adopted at the national level Surf Life Saving Australia are adopted at a 
State and club level.   Surf Life Saving Australia has prepared a Climate Change 
Adaptation Road Map which presents a range of activities captured under four 
adaptive strategies. 

o Strategy 1: Build capacity to respond to the impacts of climate change by 
raising awareness, enhancing partnerships and mainstreaming climate 
change adaptation.  

o Strategy 2: Enhance the capacity of SLSA clubs to understand and 
assess their climate change risks and provide an equitable means to 
allocate resources to address the identified risks. 

o Strategy 3: Provide financial support to SLS clubs, support services and 
branches to adaptively manage climate change and extreme events. 

o Strategy 4: Provide support mechanisms to clubs to access in times of 
emergency and to support long-term planning, contributing to (i) a 
coordinated response to business continuity following extreme events; (ii) 
targeted guidance and direction to clubs based on their current capacity. 
 

Information Sources  Surf Life Saving South Australia website:  http://www.surfrescue.com.au/  
 Impact of Extreme Weather Events and Climate Change on Surf Life Saving 

Services Report Prepared for SLSA. May 2011 Prepared by: Coastal Zone 
Management Pty Ltd http://sls.com.au/sites/sls.com.au/files/Summary-Report-
Impact-of-Extreme-Weather-Events-2011.pdf  

 1 Pers. Comm. Steve Cornish 2012, 2013 
 

10.3.2. Stormwater infrastructure and wetlands 

Each of the three councils report their stormwater asset values using different measures. Based on 
information contained in councils‟ asset management plans, Table 10.4 outlines the items and value of 
stormwater assets.  

Table 10.4:  Local Government Storm Water Assets 

Area Items Value1  
($ million) 

Port Adelaide Enfield  Pipes, Culverts, Pits, open channels 
Junction Boxes, Pumping Station 

236 

Charles Sturt Local drains, main drains,  
trunk drains, pumping stations 

269 

West Torrens Pipes, culverts, pits, 
 junction boxes 

64 

Western Adelaide As above 817 
Source: Council Asset Management Plans. 

1. Estimated 2012 values based on 3% indexing. 

 

Information about wetlands is contained in Section 12. 

http://www.surfrescue.com.au/
http://sls.com.au/sites/sls.com.au/files/Summary-Report-Impact-of-Extreme-Weather-Events-2011.pdf
http://sls.com.au/sites/sls.com.au/files/Summary-Report-Impact-of-Extreme-Weather-Events-2011.pdf
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Potential climate change impacts upon stormwater infrastructure include: 

 More frequent storms and higher summer rainfall intensities are likely to test capacity of storm water 
systems.  Potential for local and regional scale flooding.  

 Increased costs incurred to address capacity and maintenance of storm water and drainage. 
 Sea water intrusion into coastal freshwater systems and drainage systems. 
 Increase in pest mosquitos from summer pooling. 
 Changes in flood plains and in groundwater levels. 
 Potential for blockages and dry weather overflows during dry spells. 

 

10.3.3. Roads 

Table 10.5 below includes details of local roads that are the responsibility of Councils.  

Each of the three councils report their road asset values using different measures.  Using kerbing as a 
common proxy (kerb length equating to approximately twice the length of roads), some comparability can 
be achieved, as displayed in Table 10.5.  Values include road and curbing.  Refer to Figure 10.2. 

Table 10.5:  Local Government Road Assets 

Area Km Value1  
($ million) 

Port Adelaide Enfield  660 529 

Charles Sturt 636 554 

West Torrens 292 234 

Study Area 1,588 817 
Source: Council Asset Management Plans. 

1. Estimated 2012 values, based on 3% indexing. 

 

Potential climate change impacts upon roads include: 

 Seawater inundation (occasional and ongoing) 
 Flood impacts, causing deterioration of pavement and erosion of road reserve. 
 Increased frequency and damage to bridge infrastructure 
 Increased deterioration of pavement surface including bituminous flushing27 as a result of prolonged 

periods of heat.  Capacities of culverts may not be adequate 
 Increased capital and operational expenditure  

 

                                                      

27 Flushing is a film of bituminous material on the pavement surface that creates a shiny and sticky when hot, resulting from the 
upward migration of free asphalt.  It occurs most often in the wheel paths during extended periods of hot weather.  It reduces 
frictional characteristics therefore causing safety hazards.  Source:  3M Road Surface Guide  
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Recent studies describing the effects of heat waves on roads include: 

 Impacts and Adaptation Response of Infrastructure and Communities to Heatwaves: Southern 
Australian Experience of 2009 (National Climate Change Adaptation Research Facility, 2010) 

 Road Transport Sensitivities to Weather and Climate Change in Australia: A review of climate change 
effects (Rowland, Davey, Freeman, and Wishart, 2007) 

Further investigation into the social and economic risks associated with heatwaves impacts on road and 
other transport infrastructure is recommended for Stage two of the WARCCAP project.   

10.4. Waste Facilities 

There are 100 business operations in the Study Area that are licensed to carry out prescribed activities in 
relation to waste.  These activities include materials recovery, oil recycling, waste incineration (including 
incineration), plastic recycling, and container deposit recycling depots.     

There are two Council-owned waste transfer facilities in the Study Area. 

Table 10.6 provides a summary of key public and private operations that carry out waste management 
activities for the general public.  Figure 10.3 shows the location of these activities across the Study Area. 

Table 10.6:  Selection of Prescribed Waste Activities located in Study Area 

Waste Activity Number 

Landfills 0 

Closed Landfills 3 

Council Transfer Stations  2 

Private Resource Recovery 11 

Hazardous Waste  6 

Materials Recovery Facilities 6 

Transfer Station  4 

Source: Zero Waste SA 2012 

 

Potential climate change impacts upon waste infrastructure include: 

 Potential increase in volumes of waste, e.g. building and construction waste associated with 
adaptation or replacement of unsuitable buildings. 

 Capacity of waste management system to accommodate spikes in volumes (construction/demolition 
and other waste streams) associated with widespread natural disaster. 

 Increased impacts from odour, dust, vermin  This may arise from changes in waste stream (e.g. 
potential increases in putrescible wastes) or changes in local climatic conditions (e.g. changes in wind 
circulation from urban heat island effect) 

 Seawater inundation (occasional and ongoing). 
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 Increased risk from flooding (e.g.in low lying areas such as adjacent Adelaide Airport) 
 Increased fire risks from extreme daily temperatures.   
 Disruptions to waste deliveries arising from infrastructure breakages.   
 Need and capacity to modify waste management processes and techniques to reduce emissions.   
 Hydrological and temperature changes impacting on management of closed landfills.  
 Reduced worker comfort and productivity arising from increased inside and outside temperatures. 

Further information on waste management impacts arising from climate change can be found in Bebb and 
Kersey (2003). 

A Climate Change Sector Agreement exists between the Waste Management Association of Australia 
and the South Australian Government (2011).  The agreement focuses on carbon measurement, energy 
efficiency and industry education and leadership.  Climate change adaptation is not addressed in the 
agreement.  

Equally, much of the literature and research to date has been focused on emissions and mitigation.  
There is little in the way of information about adaptation options for waste management systems 
(infrastructure and processes) that could be impacted by climate change.  It would be prudent to carry out 
a high level risk assessment of waste management sites and processes that could be most affected by 
climate change.  This should form a part of Stage 2 of the WARCCAP project.   

 

10.5. State Government Assets 

 

10.5.1. Public Housing 

There is a total of 10,544 State-owned dwellings across the Study Area and a further 1,602 dwellings 
classified as housing co-operatives or community housing28.  Dwellings range from single detached 
dwellings to multi unit complexes.  Table 10.7 outlines the distribution of dwellings across each council 
area.  

Table 10.7:  Distribution of Social Housing across Study Area 

 Western Adelaide Charles Sturt West Torrens Port Adelaide 
Enfield 

State-owned Housing 10,544 3,842 1,257 5,445 

Housing Co-op/ 
Community 

1,602 467 371 764 

Total Dwellings 12,146 4,309 1,628 6,209 
Source:  ABS (2011): Time Series Tenant and Landlord Type by Dwelling Structure 
                                                      

28 Dwellings within the ambit of Housing Cooperative/Community/Church Group (as defined by ABS) are managed by non-govt 
organisations as per the Associations Incorporations Act and the South Australian Co-operative and Community Housing Act. 
These registered Community Housing Associations form part of the Community Housing Program administered by Housing SA, 
Community Partnerships & Growth.  They receive financial support from the State Government and Local Government. 
 

http://www.legislation.sa.gov.au/LZ/C/A/ASSOCIATIONS%20INCORPORATION%20ACT%201985.aspx
http://www.legislation.sa.gov.au/LZ/C/A/SOUTH%20AUSTRALIAN%20CO-OPERATIVE%20AND%20COMMUNITY%20HOUSING%20ACT%201991.aspx
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The value of public dwellings that are located broadly within the Study Area and are owned by the 
Department of Communities and Social Inclusion is estimated at $3.27 billion.  Each year, these 
properties generate $81.7 million in rent for the State Government (source: Cresta Zone Report 2012).  
Around 1% of buildings do not generate rental income for reasons including construction, change of 
tenants, repairs and vacancy. These figures should be considered as indicative only29.    

It is recommended that Stage 2 of the WARRCAP project examine public housing values in more detail, 
utilising data sources that ensure greater differentiation between Local Government areas as well as 
housing asset types.  

Climate change impacts upon public housing include: 

 
 Potential for surface flooding and seawater inundation (occasional and ongoing) 
 Damage to structures from intense storms 
 Increased maintenance costs due to more extreme temperatures.  Comfort levels of housing may 

need to be addressed through additional investment.   This is also an issue for private rental 
tenancies 

 Additional investment in public housing to replace losses in housing stock in vulnerable locations. 

10.5.2. Queen Elizabeth Hospital 

A description of the Queen Elizabeth Hospital is contained in Table 10.8 below. Refer to Figure 10.1. 

Table 10.8:  Queen Elizabeth Hospital 
Address Woodville Road, Woodville South.    
Jobs 2,500 
Exports No 
Building Valuation Not available 
Insurance Details Not available 
Contact Chris Russell, Manager, Corporate Services, Chris.Russell@health.sa.gov.au   
Overview Built in 1954 at Woodville South, the Queen Elizabeth Hospital (QEH) is a 311 bed, 

acute care teaching hospital that provides inpatient, outpatient, emergency and mental 
health services to a population of more than 250,000 people primarily in Adelaide‟s 
western suburbs.   
 

                                                      

29 The value of public housing in the study are has been calculated using the Crestra Zone Report (2012) provided by the 
Department of Communities and Social Inclusion.  The data does not include housing co-operatives.  It is assumed that the data 
also excludes housing association and church supported housing.   The number of State owned dwellings in the study area as per 
the Cresta Zone Report stands at 13,935, or 3,391 dwellings more than the ABS figures that are contained in Table 10.7.   Part of 
the reason for this difference is that the Cresta Zone Report classifies dwellings by suburb, which span more than one council within 
and adjacent to the study area.  Therefore public housing located in suburbs that cross the WARCCAP boundaries into Prospect, 
Unley, Marion, Tea Tree Gully and Salisbury Councils is likely to be included in the figures. This results in an inaccurate calculation 
of public housing asset values for each council area within the study area.  For this reason, it is not practicable to differentiate 
dwelling numbers or values based on council areas and caution must be exercised when considering the overall values of public 
housing in the study area.  

 

mailto:Chris.Russell@health.sa.gov.au
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The QEH‟s Emergency Department provides 24-hour health care to more than 42,000 
people of all ages each year, who have life-threatening and non-life threatening 
emergencies.   
In 2010-11, the QEH admitted 36,000 patients, and attended to 41,000 Emergency 
Department presentations.  In addition to the main campus in Woodville South, the 
hospital also operates the St Margaret‟s Rehabilitation Hospital in Semaphore and the 
Pregnancy Advisory Service at Woodville Park.  
 
The QEH provides a range of specialty services that are relevant to the health effects 
that climate change may potentially impart upon the community.  These services 
include: 
 

Cardiology 
Emergency medicine 
Gastroenterology 
Upper gastro-intestinal surgery 
Palliative care 

Infectious disease 
Intensive care 
Vascular surgery 
Mental health services 
Respiratory medicine 
 

 

Climate Change 
Risks 
 

 Climate change impacts on the QEH are largely a function of the future demand 
for health services that result from events associated with climate change.  These 
are generally related to health effects arising from extended, more frequent and 
extreme heatwaves and hazardous events such as flooding and storm surges.  
Potential impacts are grouped into two categories: 

 Health services 
o There is likely to be an increase in the volume of patients, a change in 

the patient demography, and potential for presence of significant co-
morbidities.  Any increase in the volume of patients will lead to a demand 
for additional staffing levels, particularly during periods of extreme 
events.    

o More sophisticated workforce planning in association with weather 
forecasting and hazardous event assessment may be required.  Planning 
for emergency situations (e.g. flood response) will be necessary.  

 Health infrastructure and operations 
o Any increase in patient numbers may result in future strain on the QEH‟s 

existing physical facilities in terms of space, including patient 
accommodation, theatre, and emergency areas.  This may necessitate 
exploring the option for developing additional or larger facilities or 
developing operational or interregional measures to accommodate peak 
demands.   

o Climate change events that strike at a wider community demographic 
may result in transport impacts in terms of increased movement of 
patients across the region, as well as communication impacts associated 
with elderly and migrant groups.  

o The hospital facilities need to cope with harsher climatic conditions that 
may have an impact on structural elements of the hospital, as well as 
increasing maintenance requirements.  

o The suitability of the hospital for a hotter climate may require a review of 
quality controls to ensure continued hygienic conditions and to manage 
risks associated with potential emergence of new diseases.   Ensuring a 
safe environment for patients and workforce may require increased use 
air conditioning, resulting in higher electricity and building maintenance 
costs.  
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Adaptation Planning 
 

No Climate Change Adaptation Plans or Strategies for the QEH have been identified.  
 
In addition to any existing strategies/actions by the SA Department of Health, the 
following recommendations would also be appropriate:  
 Implementation of early-alert systems to address extreme events such as weather 

and disease. 
 Preparedness for disasters, including health service demand surge. 
 Improve surveillance of health risk indicators and health outcomes. 
 Develop appropriate health-care facilities: ambulances, hospitals, trained health 

workers, including appropriate workforce training. 
 

Information Sources  Queen Elizabeth hospital website: http://www.tqeh.sa.gov.au  
 Fast Facts: The Queen Elizabeth Hospital, Department of Health, Government of 

South Australia.  May 2011  
 Jane Carthey and Venny Chandra (2007) The Impact Of Climate Change On 

Health Facilities: A preliminary investigation of mitigation and adaptation 
strategies, Centre for Health Assets Australasia. 

 

10.5.3. Police Stations 

South Australian Police operate across the Study Area from stations at: 

 Henley Beach 
 Holden Hill 
 Netley 
 Parks (Ottoway) 
 Port Adelaide 

Other SAPOL facilities are located at the following sites: 

 Academy Fort Largs, Taperoo  
 Ottoway Exhibits, Wingfield 
 SAPOL Airwing Hangar, Adelaide airport 

SAPOL has estimated the value of its building assets in the Study Area to be $81.6 million. 

Refer to Section 15.5.7 for further discussion.  

Potential climate change impacts upon police stations include: 

 Potential for surface flooding and seawater inundation (occasional and ongoing) 
 Damage to structures from intense storms 
 Increased expense to ensure buildings are cool in summer 
 Changes in building heating/cooling costs (can be either negative or positive). 

 

10.5.4. Schools 

There is a total of 97 publicly owned schools across the Study Area, as outlined in Table 10.9 below. 

http://www.tqeh.sa.gov.au/


 

173 

 

 
 
 
Table 10.9:  Public Schools in Study Area 

Primary schools 62 

Primary and secondary schools 15 

Secondary schools 17 

Special schools 3 

 

Further information is detailed in Section 15.3 and Figure 15.2. 

Potential climate change impacts upon schools include: 

 Potential for surface flooding and seawater inundation (occasional and ongoing) 
 Damage to structures from intense storms 
 Increased expense to maintain green open space and ensure buildings are cool in summer 
 Increased demand for outdoor and indoor cool spaces, including shaded areas 
 Potential inadequacy of school facilities to meet student requirements. e.g, outdoor sports 
 Changes in building heating/cooling costs (can be either negative or positive). 

10.5.5. Roads and Bridges 

Roads throughout the Study Area fall under the responsibility of Local, State, or the Federal Government.  
Figure 10.2 shows the extent of these roads. 

There is approximately 143 km of roads owned and managed by State Government.  A further 42 km of 
roads are owned and managed by the Federal Government.   

Potential climate change impacts upon roads include: 

 Increased usage of roads associated with larger population and aversion to heat 
 Seawater inundation (occasional and ongoing) 
 Flood impacts, causing deterioration of pavement and erosion of road reserve. 
 Increased frequency and damage to bridge infrastructure 
 Increased deterioration of pavement 
 Decreased lifespan of roads/ footpaths 
 Capacities of culverts may not be adequate 
 Increased capital and operational expenditure  

10.5.6. Economic Infrastructure 

10.5.6.1. Techport Australia 

A description of the Techport Australia precinct is contained in Table 10.10 below. Refer to Figure 10.2. 



 

174 

 

 

Table 10.10:  Techport Australia 
Organisation Techport Australia 
Address Mersey Road, Osborne.   
Jobs 1,650 
Exports Not directly 
Building Valuation $300 million (SA Govt), $120 million (ASC) 

Does not include valuation of individual companies located within the precinct 
Insurance Details Not available 
Contact Georgette Elston, Acting Manager Corporate Affairs and Government Relations, 

Defence SA 
Overview Techport Australia is a fully integrated and master planned 75 hectare estate that has 

become a key naval industry precinct for delivering the Air Warfare Destroyers as well 
as servicing other maritime industries. The precinct has been planned to sustain long-
term maritime/naval industries by making provision for future expansion of ship 
building facilities, and earmarking land for maritime industry suppliers, commercial 
development, and non-AWD related industry.  
 
ASC is the anchor tenant at Techport, with major supplier companies including 
Raytheon Australia, PMB Defence, Ferrocut, Babcock, Lefevre Developments, AMI 
Marine, MagTagart Scott-LHD, and National Crane Hire/McAleese Transport.    

Climate Change 
Risks 
 

 Surface flooding from intense storm events.  
 Potential sea water incursions. 
 Disruptions to boat movements from storm intensity and frequency. 
 Increase in summer temperatures may potentially affect on-ground workforce – 

maintenance. 
 Additional usage of electricity (air-conditioning) resulting in increased business 

costs. 
 

Adaptation Planning 
 

 No specific activities identified targeting climate change adaptation. 
 Development Guidelines exist to ensure development at the site occurs in an 

ecologically sustainable manner, including water and energy efficiency.  
 

Information Sources  Techport website: http://www.techportaustralia.com  
 Development Guidelines http://www.techportaustralia.com/upload/supplier-

precinct/land-opportunities/1719P_TP_DesignGuide_Web_FA.pdf 
 ACIL Tasman Knowledge-Intensive Services in South Australia, May 2009 
 

 

10.5.6.2. South Australian Aquatic Sciences Centre 

A description of the South Australian Aquatic Sciences Centre is contained in Table 10.11 below.  Refer 
to Figure 10.2. 

Table 10.11:  South Australian Aquatic Sciences Centre 
Organisation South Australian Aquatic Sciences Centre   
Address Military Road, West Beach.   
Jobs 120 
Exports Not directly  
Building Valuation Not available 
Insurance Details Not available 

http://www.techportaustralia.com/
http://www.techportaustralia.com/upload/supplier-precinct/land-opportunities/1719P_TP_DesignGuide_Web_FA.pdf
http://www.techportaustralia.com/upload/supplier-precinct/land-opportunities/1719P_TP_DesignGuide_Web_FA.pdf
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Contact Not available 
Overview The SAASC is a purpose-built marine and freshwater research laboratory complex that 

supports the sustainable development of South Australia‟s commercial and 
recreational fishing in addition to aquaculture industries.   The facility is located directly 
adjacent the coast at West Beach in order to access sea water.  
 

Five main areas of research are: 
 

 Wild fisheries  
 Aquaculture  
 Marine Environment & Ecology  
 Inland Waters & Catchment Ecology  
 Oceanography  

 

The Centre comprises a range of facilities, including: 
 

 Lecture Theatre  
 Conference Room  
 Library  
 Image Analysis Rooms  
 Laboratories (9) 
 Building Management System 

(BMS) 

 Seawater and Freshwater Supply - Four inlet 
/ outlet pipes  

 Pool Farm -  Over 80 separate tanks for 
research 

 Indoor Aquaria Room  
 Coastal Fin-fish  
 Controlled Environment Rooms (CER)  

Climate Change Risks 
 

 Potential sea water incursions. 
 Higher water temperatures, affecting laboratory operations and/or increasing 

power costs.  
 Additional usage of electricity (air-conditioning) resulting in increased business 

costs. 
Adaptation Planning  No specific activities identified targeting climate change adaptation. 
Information Sources  SAARCwebsite: 

http://www.sardi.sa.gov.au/about_us/facilities/sa_aquatic_sciences_centre/sa_aqu
atic_sciences_centre   

 

10.5.7. Coastal Assets 

10.5.7.1. Jetties and Tourism Infrastructure 

A description of the coastal structures is contained in Table 10.12 below.  Refer to Figure 10.2. 

Table 10.12:  Coastal Assets 

Coastal Asset Ownership Purpose 
Henley Beach Jetty Owned by DPTI Recreational use 

Grange Jetty Owned by DPTI Recreational use 

Semaphore Jetty Owned by DPTI Recreational use 

Largs Bay Jetty Owned by DPTI Recreational use 

Boat Ramp – next to intl.terminal Owned by DPTI Public use facility 

Adelaide Shores Boat Ramp Owned by Adelaide Shores, maintained by DPTI Public use facility 

Marina Adelaide Owned by DPTI Commercial fishing facility 

Sand Pipeline Owned by DEWNR Relocation of Sand. 

Navigational Beacons  Owned by DPTI Guide safe passage of vessels 
 

Source: DPTI (2012) 

http://www.sardi.sa.gov.au/about_us/facilities/sa_aquatic_sciences_centre/sa_aquatic_sciences_centre
http://www.sardi.sa.gov.au/about_us/facilities/sa_aquatic_sciences_centre/sa_aquatic_sciences_centre
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Potential climate change impacts upon coastal infrastructure include: 

 More frequent storms and higher sea levels will accelerate deterioration of jetties. Semaphore Jetty is 
the lowest and most vulnerable.   

 Accelerated corrosion of structures in marinas, jetties. 
 Channel sedimentation causing increased need to dredge navigational channels in Port River and 

marinas. 
 Changes in movement of sand, affecting stability of coastal structures.  
 Seawater inundation of marinas. 
 Flood impacts, causing deterioration of pavement and erosion of road reserve. 

10.5.7.2. Adelaide Shores 

Adelaide Shores at West Beach is a State Government owned enterprise.  A description of the Adelaide 
Shores Complex is contained in Table 10.13 below.  Refer to Figure 10.1. 

Table 10.13:  Adelaide Shores 
Company Adelaide Shores 
Address Military Road, West Beach.  
Jobs 100 
Exports No (other than tourism exports) 
Building Valuation Not available 
Insurance Details Not available 
Contact Not available              
Overview Adelaide Shores is constituted as a Statutory Authority under the West Beach 

Recreation Reserve Act 1987.  Adelaide Shores is responsible for developing the 
coastal reserve as a sporting, cultural and recreational complex of State significance, 
as well as a tourist attraction and resort.   Adelaide Shores principle activities include: 
 Adelaide Shores Caravan Park 
 Adelaide Shores Resort (camping, caravan and cabins) 
 18 Hole Golf Course 
 Food and beverages 
 Sports reserves 
 Boating, including launching facilities, a range of marine and rescue services 

Climate Change 
Risks 
 

 Sea level rise and storm impacts on Adelaide Shores‟ property. 
 Impacts on local attractions, e.g. beach, golf course, dunes, coastal access points, 

potentially resulting in a reduction in tourism demand. 
 Seasonal changes affecting duration and timing of visitors. 
 Increased operational expenses associated with on-site irrigation, power usage 

and reinvestment in facilities. 
Adaptation Planning 
 

 No activities specific to climate change adaptation. 
 Environmental Sustainability Policy and Environmental Management Plan promote 

localised resource efficiency and environmental enhancement measures. 
 Strategic Plan seeks to sustain the local environment and the business 

Information Sources  Adelaide Shores website: www.adelaideshores.com.au  
 Adelaide Shores Strategic Plan Summary 2012 – 2015 

http://www.adelaideshores.com.au/lib/pdf/Adelaide_Shores_Strategic_Plan2012_
2015.pdf 

 Adelaide Shores Strategic Plan Summary 2012 – 2015 
http://www.adelaideshores.com.au/lib/pdf/Environmental_Sustainability_Policy.pdf  

 

http://www.adelaideshores.com.au/
http://www.adelaideshores.com.au/lib/pdf/Adelaide_Shores_Strategic_Plan2012_2015.pdf
http://www.adelaideshores.com.au/lib/pdf/Adelaide_Shores_Strategic_Plan2012_2015.pdf
http://www.adelaideshores.com.au/lib/pdf/Environmental_Sustainability_Policy.pdf
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10.5.8. Water and Sewerage Infrastructure 

The region‟s water and sewerage supply infrastructure is owned by SA Water, a State Government 
owned enterprise.  A description of SA Water‟s infrastructure is contained in Table 10.14 below and 
illustrated on Figure 11.2. 

 
Table 10.14:  SA Water 

Company SA Water 
Address Various locations.  
Jobs Not available for Western Region 
Exports No 
Building Valuation Not available 
Insurance Details Not available 
Contact No contact available 
Overview SA Water is the principal supplier of reticulated water throughout the Metropolitan area 

for domestic, industrial and commercial, and institutional purposes.   
 
It is empowered under the Waterworks and Sewerage Acts to construct and operate 
water supply systems and to construct and operate sewerage systems.  Under the 
Metropolitan Drainage Act, SA Water is also required to provide flood mitigation along 
the Torrens River. 
 
Within the Study Area, SA Water‟s water supply pipes extend approximately 1695km , 
comprising 341 km of pipe >150mm diameter, and 1,354 km of pipe less than 150mm 
diameter. Sewerage is pumped to Bolivar for treatment, through a network of 
approximately 1,976 km of pipes.  
 
SA Water is one of the largest energy users in South Australia, which is primarily due 
to its pumping activities. 

Climate Change 
Risks 
 

 Declining availability of water in River Murray and Mount Lofty Ranges 
catchments.  

 Higher operating costs from exposure to the energy market.  
 Declining water quality, leading to higher treatment costs. 
 Accelerated degradation and increased failure of water distribution infrastructure 

through increases in ground movement and changes in groundwater.  
 Environmental spills due to inadequate capacity of pipes to deal with extreme 

events.  
 Reduced dry weather sewerage flows. 
 Reduced reliability of power supply, affecting water supplies and sewage pumping 

and treatment if existing electricity suppliers cannot maintain pace with long term 
changes in climate.  This is a particular issue during heatwaves.   

 Sea level rise and associated impacts on nearby assets, e.g. Waste Water 
Treatment Plant at West Beach.   Associated potential for environmental spills.  

 
Adaptation Planning 
 

 SA Water has developed a Climate Change Strategy that focuses on the key 
areas of: 

o Adapting to climate change; 
o Reducing greenhouse gas emissions (mitigation); 
o Supporting necessary research. 

 SA Water is developing research activity to be able to face new challenges and 
opportunities including the use of recycled water sources, desalination, 
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infrastructure management and managing the potential impacts of climate change. 
 SA Water has signed a Climate Change Sector Agreement with the South 

Australian Government. The sector agreement formalises SA Water‟s commitment 
to responding to the challenges of climate change.  

Information Sources  SA Water website: http://www.sawater.com.au  
 http://www.sawater.com.au/NR/rdonlyres/47D668BC-2489-4514-ADB4-

FA1A6E9B9E89/0/SAWaterAnnualReport1011.pdf 
 

10.6. Summary 

 

 Major public assets in the Study Area include public housing (12,146 dwellings – state and 
community owned), Queen Elizabeth Hospital, police stations (5), schools (97), roads and bridges 
(42  km Federal Roads, 143 km State roads and 1,631 km Local roads), economic infrastructure 
including Techport and Aquatic Sciences Centre, jetties (4) and boat ramps (3), Adelaide Shores, 
water and sewerage infrastructure, waste transfer stations (2), stormwater infrastructure, community 
centres (17), surf lifesaving clubs (5), local government assets including buildings, footpaths, roads, 
playgrounds, aged accommodation, and parks and gardens. 
 

 Likely climate change impacts upon public infrastructure include higher operational costs (energy, 
water and maintenance), unreliability of power and utilities, coastal erosion and loss of property, 
changes in visitation patterns and utilisation, deterioration of marine structures/facilities, 
deterioration of roads and bridges, and damage to buildings and structures from storms, heat, 
flooding and inundation. Impacts are likely to be wide reaching across the Study Area due to the 
spread of different public infrastructure and environmental settings. 

 
 Some asset owners/managers have undertaken climate change adaptation planning, however more 

work is needed to be undertaken across the wider public infrastructure sector, including addressing 
specific knowledge gaps.  A range of data gaps were identified.  Should this data be accessible, it 
will be important to ensure that it is presented consistently across Councils.  Data gaps include: 

 
 Valuation of individual assets (disaggregated), that are consistently classified across each 

council area. This includes public housing data, local government assets, region and 
interregional-wide utility infrastructure. 

 Insurance levels for individual assets owned by public bodies.   
 Utilisation levels of assets to determine the social and economic importance of the asset to the 

region, and indeed the potential impacts arising from damage from future climate change.  
 Sector/asset specific climate change impacts.  
 

 Recommendations for subsequent stages of the WARCCAP project include: 
 

 Undertake more detailed analysis of public housing data and identification of risks.  Relevant 
stakeholders should include Housing SA, housing  cooperatives and housing associations.  

 Investigate further the social and economic risks associated with heat wave impacts on road 
and other transport infrastructure.   

http://www.sawater.com.au/
http://www.sawater.com.au/NR/rdonlyres/47D668BC-2489-4514-ADB4-FA1A6E9B9E89/0/SAWaterAnnualReport1011.pdf
http://www.sawater.com.au/NR/rdonlyres/47D668BC-2489-4514-ADB4-FA1A6E9B9E89/0/SAWaterAnnualReport1011.pdf
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 Examine capital programs across public and private sector to account for current and future 
activities associated with climate related hazards. This may include an audit of maintaining 
heat-sensitive assets (e.g. rail tracks) and the cost of retrofitting buildings.    

 Carry out a high level risk assessment of waste management sites and processes that could be 
most affected by climate change.   
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11. Private Assets and Infrastructure 
 

The Study Area comprises much of Adelaide‟s industrial tracts and privately operated economic 
infrastructure, particularly in terms of power generation and maritime transport.   Many infrastructure 
assets (gas, ports, electricity) that were once owned and operated by the State have since been 
privatised by means of outright sale or long term lease.  While any climate change risks concerning 
private sector infrastructure resides with the owner, this may continue to bear upon the community 
through pricing and quality of services.  

The Study Area‟s major privately held assets include: 

 Wharves and Ports e.g. Flinders Ports 
 Major industries, including Adelaide Brighton Limited, Penrice Soda Holdings, and Owen Illinois Inc 

(OI) 
 Electricity infrastructure, e.g. generation, transmission and distribution companies 
 Gas infrastructure, e.g. Envestra 
 Rail infrastructure, including ARTC and Genesee Wyoming  
 Adelaide Airport (Adelaide Airport Limited) 

 

11.1. Methodology 

Companies were contacted to obtain key information in relation to asset descriptions, asset value, climate 
change risks, and adaptation strategies.  With the exception of some utility spatial data being supplied, 
there was limited response by companies due in part to company priorities and commercial sensitivity of 
required information. Consequently, this component of investigation has relied on information available 
through documents sourced from company websites.   The validity of this information has not been 
verified directly with the companies.   An alternative source of asset valuation data is potentially available 
through land valuations, however this data was not available during the project timeframe.  

For companies whose assets span several regions, information that is specific to the Study Area, such as 
employment and value of assets, was unavailable. 

 

11.2. Major Businesses 

The Western Region Councils specified a small number of major businesses located in the region to be 
examined.  This examination has included identification of potential climate change-related business 
impacts and adaptation measures.  Depending on location, such impacts are likely to affect small to 
medium sized businesses across the region, many of which are not likely to have had the capacity to 
develop adaptation plans.    

Tables 11.1 to 11.10 contain a summary of the major companies located in the Study Area.  Figure 11.1 
shows the location of these companies.  
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Table 11.1:  Adelaide Brighton Limited 
Company Adelaide Brighton Limited 
Address 62 Elder Road, Birkenhead 
Jobs 185 (Birkenhead) 
Exports Yes 
Building Valuation Not available 
Insurance Details Not available 
Contact Tim Radimsisi:  bhreception@adbri.com.au  
Overview Adelaide Brighton Limited is Australia‟s largest producer of cement and lime.    The 

major activities at the site include: 
 The manufacture of cement and lime. 
 Crushing, grinding and milling raw materials and clinker  
 Fuel burning: rate of heat released exceeding 5 megawatts  
 Bulk shipping facilities: unloading raw materials, loading of cement  

 
Coupled with its Angaston mine, the operations account for all of the commercially 
integrated production of lime, clinker and cement in South Australia, amounting in 2008 
to approximately 1,600kt of cementitious material and 40kt lime.  
 
The company established its operations at Birkenhead in 1913 and selected the site 
due to its favourable proximity to the port, road and rail facilities.   Sea transport is 
critical for receiving and distributing raw materials and product nationally and 
internationally. 

Climate Change 
Risks 

 

 Flooding and seawater inundation.  
 Damage to buildings and wharf 
 Shut down periods during times of flooding / seawater inundation 
 Higher operating costs associated with power, insurance. 
 Increased capital costs associated with flood mitigation, energy efficiency.  

Adaptation Planning 

 

 Adelaide Brighton Limited signed a Sector Agreement pursuant to the Climate 
Change and Greenhouse Emissions Reduction Act 2007.  Under this Agreement, 
Adelaide Brighton has agreed to promote government and industry actions that 
are reducing greenhouse gas emissions or assisting industry to adapt to climate 
change. 

 The Company‟s emission reduction actions include the direct measurement of 
stack gases and ambient dust monitoring in order to prepare dust reduction, 
greenhouse abatement and waste minimisation programs. Ongoing investment in 
the plant, including numerous upgrades, has increased the plant‟s energy 
efficiency. 

 An Audit, Risk and Compliance Committee is established and reports to the ABL 
Board. 

Information Sources  National Pollutant Inventory: www.npi.gov.au 
 Adelaide Brighton Limited website: www.adbri.com.au 
 Sector Agreement: 

http://www.sa.gov.au/upload/franchise/Water,%20energy%20and%20environment
/climate_change/documents/sector_agreements/Adelaide_Brighton_Cement_sect
or_agreement.pdf 

 

 

 

mailto:bhreception@adbri.com.au
http://www.npi.gov.au/
http://www.adbri.com.au/
http://www.sa.gov.au/upload/franchise/Water,%20energy%20and%20environment/climate_change/documents/sector_agreements/Adelaide_Brighton_Cement_sector_agreement.pdf
http://www.sa.gov.au/upload/franchise/Water,%20energy%20and%20environment/climate_change/documents/sector_agreements/Adelaide_Brighton_Cement_sector_agreement.pdf
http://www.sa.gov.au/upload/franchise/Water,%20energy%20and%20environment/climate_change/documents/sector_agreements/Adelaide_Brighton_Cement_sector_agreement.pdf
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Table 11.2:  Penrice Soda Holdings Ltd 
Company Penrice Soda Holdings 
Address Solvay Road, Osborne 
Jobs 206 
Exports Yes 
Building Valuation Not available 
Insurance Details Not available 
Contact Adrian Piccinin / Site Manager adrian.piccinin@penrice.com.au  
Overview Penrice Soda Holdings Limited (Penrice) manufactures synthetic soda ash and sodium 

bicarbonate.   It is the largest soda ash plant in South East Asia and one of the five 
largest sodium bicarbonate plants in the world.   
 
Penrice is the only manufacturer in Australia of soda ash and sodium bicarbonate and 
a significant supplier of limestone and aggregates.  
 
The production plant is located at Osborne.   Limestone is mined at Penrice‟s 
Angaston mine and transported to the Osborne site for chemical processing.  
 
Soda ash is a vital ingredient in the manufacture of glass containers (especially wine 
and beer bottles), flat glass for building and construction and washing powder. It is also 
used in the mining and water treatment industries.   

Climate Change 
Risks 
 

 Flooding and seawater inundation.  
 Damage to buildings and wharf 
 Shut down periods during times of flooding / seawater inundation 
 Higher operating costs associated with power, insurance. 
 Disturbed connectivity with supply chain.  
 Increased capital costs associated with flood mitigation, energy efficiency.  

Adaptation Planning 
 

 None specific to climate change adaptation. 
 An Audit, Risk and Compliance Committee is established and reports to the 

Penrice Board.  A risk policy has been produced.   
Information Sources  National Pollutant Inventory: www.npi.gov.au  

 Penrice website: http://www.penrice.com.au/company.htm  
 

Table 11.3:  OI (Owens Illinois)  
Company OI Inc (Owens Illinois) 
Address 625 Port Road, West Croydon 
Jobs 200 
Exports Yes – to NSW 
Building Valuation Not available 
Insurance Details Not available 
Contact Greg Cunningham,  Business Services Mgr 
Overview O-I (formerly ACI) is the largest glass manufacturing company in the world.  It has 

plants in SA, Victoria, Queensland and New South Wales.  
 
The SA plant operates 24/7 producing a range of glass bottle products, primarily for 
the beverage industries (wine and beer) in South Australia.  
 
The factory is located adjacent the Kilkenny railway station.  

Climate Change  Electricity reliability.   

http://www.npi.gov.au/
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Risks 
 

 Disruption to supply chain (soda ash from Penrice) 
 Increased costs of production (power, transport) and changing market conditions 

(future climate may impact on wine industry demand for glass) 
 Changes to surrounding urban form (residential infill) creating interface 

constraints.   
 OH&S compliance regarding worker safety in higher temperatures. 

Adaptation Planning 
 

 No actions specific to climate change adaptation. 
 O-I Australia has been a signatory to the Australian Packaging Covenant 
 Implementation of water efficiency programs through SA Water. 
 OI‟s Sustainability Policy seeks to: 

o cut global energy consumption by 50 percent 
o reduce total carbon dioxide-equivalent emissions by 65 percent 
o Increase recycled content to a global average of 60 percent 

Information Sources  OI website: http://www.o-i.com  
 National Pollutant Inventory: www.npi.gov.au  
 Adelaide Advertiser http://www.adelaidenow.com.au/business/sa-business-

journal/west-croydon-glass-container-maker-owens-illinois-to-cut-50-jobs/story-
e6fredel-1226446672535  

 SA Water: Saving Water:  http://www.sawater.com.au/NR/rdonlyres/AB69BBEF-
B87F-4677-B613-69A66E7E63D0/0/Oi.pdf  

 
 

11.3. Local Business 

As of June 2011, there were 21,442 businesses in the Study Area. A breakdown of the number of 
businesses in each Council area is provided below in Figure 11.3. 

Figure 11.3:  Number of Businesses Registered in Study Area 
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5586

Charles Sturt

Port Adelaide Enfield

West Torrens

http://www.o-i.com/
http://www.npi.gov.au/
http://www.adelaidenow.com.au/business/sa-business-journal/west-croydon-glass-container-maker-owens-illinois-to-cut-50-jobs/story-e6fredel-1226446672535
http://www.adelaidenow.com.au/business/sa-business-journal/west-croydon-glass-container-maker-owens-illinois-to-cut-50-jobs/story-e6fredel-1226446672535
http://www.adelaidenow.com.au/business/sa-business-journal/west-croydon-glass-container-maker-owens-illinois-to-cut-50-jobs/story-e6fredel-1226446672535
http://www.sawater.com.au/NR/rdonlyres/AB69BBEF-B87F-4677-B613-69A66E7E63D0/0/Oi.pdf
http://www.sawater.com.au/NR/rdonlyres/AB69BBEF-B87F-4677-B613-69A66E7E63D0/0/Oi.pdf
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Figure 11.4 depicts the number of businesses in the Study Area by business type. It can be seen that a 
larger proportion of businesses in the region participate in the „construction‟, „transport, postal and 
warehousing‟, „rental, hiring and real estate‟ and „professional, scientific and technical‟ sectors. 

Figure 11.4:  Businesses by Sector in the Western Region 

 

 

11.3.1. Climate Change Impacts and Implications Business 
 

Climate change has the potential to impact on businesses directly and indirectly.  The extent of impact will 
depend on geographical location, nature and types of buildings, the use and characteristics of 
infrastructure, supply chain, and business processes including machinery and use of labour.   Table 11.4 
summarises some of the likely climate change impacts that may be felt by businesses.   
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Table 11.4:  Potential Direct and Indirect Losses to Industries from Climate Change 

Direct Losses Indirect Losses 

Primary Direct Losses Primary Indirect Losses 

 Physical damage to buildings 
 Physical damage to production equipment 
 Physical damage to raw materials 
 Physical damage to product in stock 
 Physical damage to semi-finished products 
 Physical damage to control installations 
 Physical damage to service installations  

 Loss of production due to direct damages 
 Loss of production due to infrastructure disruptions 
 Loss of projection due to supply chain disruptions 

Secondary Direct Losses Secondary Indirect Losses 

 Hazards and damages (due to fires, explosions) 
 Cost of remediation and emergency measures 
 Cost of installing new equipment  to meet new 

environmental standards (e.g. air quality) 
 

 Market disturbances (e.g. higher prices of inputs) 
 Decreased competitiveness 
 Damage to company image 
 Extra labour 

 
Source:  Adapted from Jain (2011). 

There is an undersupply of information about the effects of climate change upon local industries.  Much 
knowledge can be drawn from research undertaken outside of South Australia30, however given the 
geographic variability in forecast climate change impacts as well as the industrial/business profile of the 
Study Area, more localised analysis of climate change impacts on industry is warranted. 

Given the economic importance of the Study Area‟s industries to the region and the State, it would be 
prudent to undertake more detailed analysis of climate change risks on business assets and operations 
and the capability of business to manage these risks.  This would fill a large information gap that may also 
benefit other adaptation planning initiatives across the State. 

 

11.4. Private Infrastructure  

Tables 11.5 to 11.12 contain a summary of the principal privately operated infrastructure assets 
throughout the Study Area.  Figure 10.2 and 11.2 show the location of these assets.  

It is important to recognise the significant role that electricity and transport infrastructure located within the 
Study Area performs for the community and industry across the whole State.  Should climate change 
cause damage to these assets, there is likely to be a range of economic and social impacts felt within and 
well beyond the Study Area.  

                                                      

30 The National Climate Change Adaptation Research Facility (NCCARF) has a program of research work that is examining impacts 
on business and industry.  NCCARF is a partnership between the Australian Government‟s Department of Climate Change and 
Energy Efficiency, Griffith University and other funding bodies.   
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Table 11.5:  Flinders Ports 
Company Flinders Ports 
Address Various sites throughout Greater Port of Adelaide.  
Jobs Not available for Western Region 
Exports No 
Building Valuation Not available 
Insurance Details Not available 
Contact Lee Kolokas kolokas.lee@flindersports.com.au 
Overview Flinders Ports Pty Ltd operates the majority of ports throughout South Australia, 

including the 20 wharves throughout the Inner and Outer Harbours of Port Adelaide.  
 
Flinders Ports‟ activities serve a critical export function for the State.   
 
During 2011/2012, 15.67 million tonnes of cargo was moved through the Port of 
Adelaide, with 10.55 million tonnes imported/exported to overseas markets.  Major 
commodities that are exported through these facilities include: 

Grains & Seeds 
Limestone 
Petroleum Products 
Soda Ash 
Motor Vehicles 
Containers 
Metals & Metal Scrap 
Cement/Cement 
Clinker 

Fertilisers 
Agricultural Commodities 
Iron & Steel 
Livestock 
Break-Bulk and General Cargoes 
Mineral Sands 
Mineral Concentrates 
 

 

Climate Change 
Risks 
 

 Damage from storms and sea level rise, extreme rainfall events, extreme wind 
intensity, flooding and erosion 

 Increased runoff and siltation requiring increased dredging 
 Disturbance and distribution of currently entrained heavy metals and other 

pollutants 
 Increased Occupational Health and Safety related work stoppages resulting from 

higher number of days above 38 degrees or high winds. 
 Delays to berthing and cargo handling;  
 Engineering upgrades to wharfs, piers, gantries and other cargo handling 

equipment 
 Higher energy consumption in ports, including for cargo storage and air 

conditioning  
 Higher productivity costs1 - estimated to increase between 4 and 8 percent for 

other major Australian ports. Between 2031 and 2070 capital expenditure 
expected to increase between 6 and 13 percent, and operational expenditure 8 
and 11%.  

Adaptation Planning 
 

 No actions specific to climate change adaptation. 
 Sustainable Management Policy  2011, includes: 

o Identification and management of risk across all aspects of the business taking 
into account risk to people, the environment, infrastructure, the community and 
other stakeholders.  

o Identification and evaluation of all processes to ensure minimisation of use of 
resources, creation of waste and other pollution or undesirable adverse effects. 

 Emergency Management Plan has been produced to plan for and respond to 
emergency incidents, including coastal flooding.  Its purpose is to: 
o Document the procedures, facilities and organisational roles/responsibilities 

required to ensure that Flinders Ports is capable of effectively managing an 
incident. 
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o Seeks to ensure effective planning and rehearsed procedures minimise 
human/asset loss, help safeguard the community, mitigate damage to the 
environment, maximise security, reduce the severity of incidents and enable 
the conduct of effective recovery. 

Information Sources  Flinders Port website: http://www.flindersports.com.au  
 United Nations Conference on Trade and Development Climate Change Impacts 

and Adaptation: A Challenge for Global Ports, September 2011 
http://unctad.org/en/docs/dtltlb2011d2_en.pdf  

 1. Garnaut Review (2008). Impact of Climate Change on Infrastructure in Australia 
and CGE Model Inputs. Prepared by Maunsell Australia and CSIRO.   

 http://www.flindersports.com.au/pdf/EmergencyManagementPlan.pdf  
 

 
Table 11.6:  Pelican Point Power Limited 

Company Pelican Point Power Limited 
Address Pelican Point Road, Outer Harbour. 
Jobs 40 
Exports Yes – connected to the National Electricity Grid 
Building Valuation Not available 
Insurance Details Not available 
Contact Kevin Taylor / Asset Manager  (08) 8248 8888  
Overview Pelican Point Power Station is a combined cycle, 480MW gas-fired power generation 

facility located on reclaimed land adjacent the Port River.   The power station produces 
25 per cent of South Australia‟s needs.  
 
Pelican Point has an energy efficiency of more than 50 per cent, compared with older 
power stations which are at less than 35 per cent. The combined-cycle system also 
greatly reduces greenhouse gas emissions. 

Climate Change 
Risks 
 

 Potential cessation of operations due to actual or preparation for sea level rise / 
tidal. Delays in restarting generation will occur. 

 Destructive winds may increase salt aerosols deposits on electricity conductors, 
leading to flashovers and corrosion. 

 Reduced thermal efficiency.  Increases in cooling water temperature may reduce 
the efficiency of the energy production cycle. 

 Variations or more pronounced demand, impacting on supply operations.  
Adaptation Planning  No actions specific to climate change adaptation. 
Information Sources  Pelican Point website: http://www.ipplc.com.au/the-company/assets/pelican-point-

power-station/   
 Climate Change, Disasters and Electricity Generation   - Strengthening Climate 

Resilience Discussion Paper 8  Dr. Frauke Urban and Dr. Tom Mitchell 
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20
and%20electricity%20generation.pdf 

 

Table 11.7:  Osborne Cogeneration Pty Ltd 
Company Osborne Cogeneration Pty Ltd 
Address Hamilton Avenue Osborne. 
Jobs 27 
Exports Yes – connected to the National Electricity Grid 
Building Valuation Not available 
Insurance Details Insurance against bushfires (Licence condition) 
Contact Troy Semmler / Asset Services Manager tsemmler@osbornecogen.com.au    

http://www.flindersports.com.au/
http://unctad.org/en/docs/dtltlb2011d2_en.pdf
http://www.flindersports.com.au/pdf/EmergencyManagementPlan.pdf
http://www.ipplc.com.au/the-company/assets/pelican-point-power-station/
http://www.ipplc.com.au/the-company/assets/pelican-point-power-station/
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20and%20electricity%20generation.pdf
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20and%20electricity%20generation.pdf
mailto:tsemmler@osbornecogen.com.au
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Overview The Osborne Cogeneration plant is one of Australia‟s largest cogeneration plants.  It 
consists of a 124 MW gas turbine and a 65 MW steam turbine. 
The plant has been designed to provide up to 169.2 tonnes per hour of bulk steam for 
the Penrice Soda Products soda ash plant while generating. 
Osborne provides about 10% of South Australia‟s electric energy. 
The plant is over 50% more efficient than a conventional gas or coal-fired power 
station. This advanced technology reduces nitrous oxide (NOx) emissions by at least 
80% and carbon dioxide (CO2) emissions by 35% to 50% over that of conventional 
power stations. 

Climate Change 
Risks 
 

 Potential cessation of operations due to actual or preparation for sea level rise / 
tidal. Delays in restarting generation will occur. 

 Destructive winds may increase salt aerosols deposits on electricity conductors, 
leading to flashovers and corrosion. 

 Reduced thermal efficiency.  Increases in cooling water temperature may reduce 
the efficiency of the energy production cycle. 

 Variations or more pronounced demand, impacting on supply operations.  
Adaptation Planning  No actions specific to climate change adaptation. 
Information Sources  Pelican Point website: http://www.ipplc.com.au/the-company/assets/pelican-point-

power-station/     
 Climate Change, Disasters and Electricity Generation   - Strengthening Climate 

Resilience Discussion Paper 8  Dr. Frauke Urban and Dr. Tom Mitchell 
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20a
nd%20electricity%20generation.pdf   

 

Table 11.8:  Synergen Power, Dry Creek 
Company Synergen Power 
Address Cavan Road, Cavan.  
Jobs Not available 
Exports Yes – connected to the National Electricity Grid 
Building Valuation Not available 
Insurance Details Insurance against bushfires (Licence condition) 
Contact None identified  
Overview The Synergen Dry Creek power plant is a peaking generator of 156 mega watts.  The 

plant comprises three 52 MW gas turbines. 
 
It is only used during peak periods or to kick-start the Torrens Island power station if all 
power of the electricity grid fails.   The power is generated at times of high demand, 
particularly on days of very high temperatures. 

Climate Change 
Risks 

 Reduced thermal efficiency.  
 Variations or more pronounced demand, impacting on supply operations.  

Adaptation Planning None specific to climate change adaptation. 
Information Sources  International Power website: http://www.ipplc.com.au/the-company/  

 ESCOSA electricity generation licences: www.escosa.sa.gov.au  
 Climate Change, Disasters and Electricity Generation   - Strengthening Climate 

Resilience Discussion Paper 8  Dr. Frauke Urban and Dr. Tom Mitchell 
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20a
nd%20electricity%20generation.pdf 

 

 

http://www.ipplc.com.au/the-company/assets/pelican-point-power-station/
http://www.ipplc.com.au/the-company/assets/pelican-point-power-station/
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20and%20electricity%20generation.pdf
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20and%20electricity%20generation.pdf
http://www.ipplc.com.au/the-company/
http://www.escosa.sa.gov.au/
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20and%20electricity%20generation.pdf
http://community.eldis.org/.59d5ba58/LatestClimate%20change%20disasters%20and%20electricity%20generation.pdf
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Table 11.9:  ElectraNet Pty Ltd 
Company ElectraNet   
Address Various locations 
Jobs Disaggregated data not available for Study Area 
Exports No 
Building Valuation Not available 
Insurance Details Insurance against bushfires (Licence condition) 
Contact David Manley, Landholder Liaison Coordinator  

Manley.David@electranet.com.au              
Overview ElectraNet is a private company that owns and manages the electricity transmission 

network across South Australia.  ElectraNet operates in the National Electricity Market.  
Several of ElectraNet‟s assets extend throughout the Study Area.  These include 
275kV and 66 kV transmission lines, and substations located at Pelican Point, 
Osborne, Dry Creek, Kilburn, Northfield and Keswick.  
 

ElectraNet‟s transmission assets in the Study Area extend 87 km. ElectraNet transmits 
electricity from the major power generators across the Study Area to SA Power 
Networks (as the distribution customer) and large industry customers (e.g. Amcor).   

Climate Change 
Risks 
 

 Increased demand for power, particularly during times of extreme heat 
necessitating supply response.  Refer to figure below. 

 Increased power failures caused by an accelerated ageing of the infrastructure 
and an increase in extreme weather events such as floods, lightning strike and 
higher winds and temperatures.  

 Reduced safety of powerlines (e.g. expansion and fire risk) on days of extreme 
heat and wind). 

 ElectraNet‟s assets are spread over multiple regions.  Damage to assets outside 
of the region may potentially impact on electricity supplies throughout parts of the 
Western Adelaide region.  

 Potential damage from sea level rise. 
 Redundant business model and/or infrastructure arising from more extreme 

variations in demand and heightened weather events, and greater emphasis on 
renewable and distributed energy generation in the energy mix.  

 Accelerated depreciation of transmission infrastructure. 
 Impacts arising from transition to low carbon electricity generation. Impacts include 

constrained network transfer capability and frequency and voltage management.  
 Lower efficiency of transmission due to impact of higher summer temperatures  on 

transmission line conductivity. 

 
     Source: ElectraNet SA Annual Planning Report, 2012.  
    Note:  These forecast are developed by Electranet and do not necessarily correlate with the  
               forecasts or scenarios developed for the purpose of the WARCCAP project. 

mailto:Manley.David@electranet.com.au
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Adaptation Planning 
 

 No actions specific to climate change adaptation. 
 ElectraNet‟s Network 2035 Vision sets out the framework for the development and 

operation of South Australia‟s electricity transmission network over the next 25 
years.  Two key objectives include: 

o Ensure safe, secure, reliable supply - A safe, secure and reliable network 
focused on resilience against natural disasters and extreme weather 
events that assures both community safety and secure electricity supply 
for South Australia.  

o Support development of lower emission energy sources - A network to 
support the continued development of South Australia‟s low emission 
energy resources by providing the link between remote generation 
sources and major load centres.  

It recognises climate change mitigation and adaptation as key factors that will 
influence the development of the transmission network over the long term.  

Information Sources  ElectraNet website: http://www.electranet.com.au  
 Annual Planning Report: http://www.electranet.com.au/assets/Uploads/2012APR.pdf  
 Vision 2035 http://www.electranet.com.au/assets/Uploads/Network-2035-Vision-100412.pdf  
 Institutional adaptability to redress electricity infrastructure vulnerability due to 

climate change (February 2012) http://www.uq.edu.au/eemg/docs/workingpapers/2012-7.pdf  
 

Table 11.10:  SA Power Networks 
Company SA Power Networks (formerly ETSA) 
Address Various locations. 
Jobs Not available for Western Region 
Exports No 
Building Valuation Not available 
Insurance Details Insurance against bushfires (Licence condition) 
Contact Michael Aldous 
Overview SA Power Networks operates a distribution network across the State including 

throughout the Study Area.   It delivers electricity to properties from high voltage 
transmission lines through a series of substations, and high voltage distribution lines.  
 
Distribution system assets commence from the 66kV and 33kV connection points 
shared with ElectraNet.   
 
SA Power Network‟s assets include 66kV and 33kV buses, sub-transmission lines, 
distribution substations, high voltage distribution feeders, street transformers, low 
voltage circuits and services to customers. 
 
Throughout the Study Area, there is 3,470 km of distribution lines. There are 31 Zone 
Substations located across the Study Area: 
 

Athol Park 
Blackpool 
Cavan 
Cheltenham 33kV 
Cheltenham 11kV 
City West 
Keswick 
Clearview 
Croydon 
Croydon Park 
Dry Creek 

Findon 
Flinders Park 
Fulham Gardens 
Glanville 
Henley South 
Hillcrest 
Kilburn South 
Kilkenny 
Largs North 
Lefevre 
New Osborne 

New Richmond 
Northfield 
Plympton 
Port Adelaide 
Port Adelaide North 
Queenstown 
Thebarton 
Woodville 7.6kV 
Woodville 33kV 
 

 

http://www.electranet.com.au/
http://www.electranet.com.au/assets/Uploads/2012APR.pdf
http://www.electranet.com.au/assets/Uploads/Network-2035-Vision-100412.pdf
http://www.uq.edu.au/eemg/docs/workingpapers/2012-7.pdf
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Climate Change 
Risks 
 

 Increased demand for power, particularly during times of extreme heat 
necessitating appropriate supply response.   

 Increased power failures caused by an accelerated ageing of the infrastructure 
and an increase in extreme weather events such as floods, lightning strike and 
higher winds and temperatures.  

 Reduced safety of powerlines (e.g. expansion and fire risk) on days of extreme 
heat and wind). 

 SA Power Network‟s assets are spread over multiple regions.  Damage to assets 
outside of the region may potentially impact on electricity supplies throughout 
parts of the Western Region.  

 Redundant business model and/or infrastructure arising from more extreme 
variations in demand and heightened weather events, and greater emphasis on 
renewable and distributed energy generation in the energy mix.  

 Accelerated depreciation of distribution infrastructure. 
 Impacts arising from transition to low carbon electricity generation. Impacts include 

constrained network transfer capability and frequency and voltage management.  
 Innovation and wide-scale roll out of local power generation and storage systems 

(e.g. solar PV, electric car storage) impacting on utilisation of distribution network. 
Adaptation Planning 
 

 SA Power Networks has developed a Climate Change Policy with the aim of 
reducing the effects of its operations and assets on climate change, and to 
manage the impacts of climate change on its operations.  To do this, SA Power 
Networks proposes to: 

o continue looking for ways to reduce their carbon footprint;  
o ensure climate change impacts are factored into asset augmentation, 

replacement and maintenance policies; and  
o influence regulators to develop a new regulatory model to encourage and 

support further climate change initiatives.  
Information Sources  SA Power Networks website: http://www.sapowernetworks.com.au  

  SA Power Networks Climate Change Policy: 
http://www.sapowernetworks.com.au/public/download.jsp?id=10481  

 SA Power Networks Electricity System Development Plan 
http://www.sapowernetworks.com.au/public/download.jsp?id=21274  

 

Table 11.11:  ARTC 
Company ARTC 
Address Various locations. 
Jobs Not available for Western Region 
Exports No 
Building Valuation Not available 
Insurance Details Not available 
Contact Colin Ahrens, cahrens@artc.com.au   
Overview The Australian Rail Track Corporation Ltd (ARTC) is a corporatized Commonwealth 

Government entity that has responsibility for of over 8,500 route kilometres of standard 
gauge interstate track in South Australia.   
 
ARTC‟s Adelaide to Wolseley (Victorian border) and Adelaide to Port Augusta lines 
converge within the Study Area and extend between Outer Harbour, Port Adelaide, Dry 
Creek and Mile End.   
 
ARTC‟s lines are used primarily for freight purposes (eg Pacific National), and for some 
passenger services (Great Southern Rail). 
 

http://www.sapowernetworks.com.au/
http://www.sapowernetworks.com.au/public/download.jsp?id=10481
http://www.sapowernetworks.com.au/public/download.jsp?id=21274
mailto:cahrens@artc.com.au
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Climate Change 
Risks 
 

 Increases in the number and extent of disruptions from extreme wind, heat, flash 
flooding, and intense storms.  Much of the rail line is located in low lying areas 
adjacent the coast. 

 Power failures from wind, heat and storms affecting operations (e.g. signalling) 
 Flooding of train tracks from tidal surge/sea level rise, or heavy rain events. 
 Increased risk of derailment due to tracks buckling in intense heat, also causing 

trains to run slower during these periods. 
Adaptation Planning 
 

 No activities specific to climate change adaptation. 
 ARTC has an Environmental Policy that sets out its commitments for managing 

potential environmental risks.  
Information Sources  ARTC website: http://www.artc.com.au  

o Annual Planning Report: 
http://www.electranet.com.au/assets/Uploads/2012APR.pdf 

o Network Maps http://www.artc.com.au/library/ARTC%20SA-WA-
VIC%20network%20maps.pdf  

o Annual Report http://www.artc.com.au/library/annual_report_2011.pdf  
 SA Government Certification of the South Australian Rail Access Regime 

http://www.ncc.gov.au/images/uploads/CERaSAAp-002.pdf  
 Adaptation of Melbourne‟s Metropolitan Rail Network in Response to Climate 

Change 
http://www.climatechange.gov.au/~/media/publications/adaptation/adaptation-
options-rail-case-study-20120817-pdf.pdf  

 

Table 11.12:  Adelaide Airport 
Company Adelaide Airport Limited 
Address James Schofield Drive, Adelaide Airport.  
Jobs 5,200 (Airport Precinct) 
Exports No 
Building Valuation $868m (includes Parafield).  This is a valuation of all assets. 
Insurance Details Not available 
Contact Not available 
Overview Adelaide Airport plays a significant role in the economic and social development of the 

State and region.   It is the fourth-largest domestic airport and sixth-largest 
international airport in Australia.    
 
It is the aviation gateway to South Australia and processes more than seven million 
passengers annually.  There has been 81% growth in passenger numbers over the 
past 12 years from 4.1 million, and growth is forecast to continue strongly. 
 
The airport plays a key role in linking regions with Adelaide and supports the growth of 
mining sector with fly-in-fly out of workers.   The airport also serves an important role in 
the movement of freight.  Between 2005 and 2010, freight volumes (weight) increased 
on average by 3.7% per annum. 
 
Retailing activities occur within the airport terminal and in retail precincts at Tapleys Hill 
Road and Sir Donald Bradman Road.  

Climate Change 
Risks 
 

 Surface flooding from intense storm events.  
 Potential sea water incursions. 
 Disruptions to aircraft movements from increased wind, storm intensity and 

frequency. 
 Greater risk of deploying emergency procedures in relation to aircraft safety and 

passenger well being. 

http://www.artc.com.au/
http://www.electranet.com.au/assets/Uploads/2012APR.pdf
http://www.artc.com.au/library/ARTC%20SA-WA-VIC%20network%20maps.pdf
http://www.artc.com.au/library/ARTC%20SA-WA-VIC%20network%20maps.pdf
http://www.artc.com.au/library/annual_report_2011.pdf
http://www.ncc.gov.au/images/uploads/CERaSAAp-002.pdf
http://www.climatechange.gov.au/~/media/publications/adaptation/adaptation-options-rail-case-study-20120817-pdf.pdf
http://www.climatechange.gov.au/~/media/publications/adaptation/adaptation-options-rail-case-study-20120817-pdf.pdf
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 Increase in summer temperatures may potentially affect on-ground workforce – 
maintenance and baggage handlers. 

 Additional usage of electricity (air-conditioning) resulting in increased business 
costs. 

Adaptation Planning 
 

AAL intends to implement a climate adaptation program in which the future impacts of 
climate change will be assessed and the outcomes considered in future business 
planning. 
 
AAL Approach to Managing Climate Change includes: 
 
 Implementation of a carbon management program to address: 

o carbon risk (the potential financial and business impact associated with a 
carbon constrained economy) 

o climate risk (the potential impact on assets and operations associated 
with more variable climate). 

 Improve AAL‟s preparedness against the likely impacts of climate change on 
infrastructure and operations: 

o Participate in local and State adaptive planning processes 
o Conduct an infrastructure review against projected climate change 

scenarios 
o Update flood models 
o Incorporate, where required, new pavement and building standards into 

development and construction guidelines 
o Accommodate, where required, predicted extreme weather events into 

the Airport Emergency Plan 
Information Sources  Adelaide Airport website: http://www.aal.com.au  

 Master Plan Adelaide Airport Volume 3: Sustainability Plan [Airport Environment 
Strategy] 2009.  http://www.adelaideairport.com.au/assets/pdfs/master-
planning/Vol3MaterPlanDec2009.pdf  

 Sustainability Policy 
http://www.adelaideairport.com.au/assets/pdfs/sustainability/documents/AALCorp
orateSustainabilityPolicy.pdf  

 
 
 
11.5. Valuing Future Impacts 

 
Over time climate change will result in varying degrees of damage to the region‟s private assets and 
infrastructure.  Damage to these assets or implementation of measures to mitigate damage may result in 
wide ranging economic and social consequences for the region.  Asset owners and the wider community 
will need to make appropriate decisions now and in the future in terms of the timing and scale of 
adaptation responses.   

Development of an economic framework would allow the net present value of different adaptive response 
options to be calculated and considered by decision-makers in light of the risks, thereby ensuring the 
most suitable response options to be selected.    However, risk to private assets should be the 
responsibility of private owners as should the methodology for assessing those risks.  Any valuations on 
private assets that arise out of the WARCCAP process will only be indicative and should not be relied 
upon by other parties.   

http://www.aal.com.au/
http://www.adelaideairport.com.au/assets/pdfs/master-planning/Vol3MaterPlanDec2009.pdf
http://www.adelaideairport.com.au/assets/pdfs/master-planning/Vol3MaterPlanDec2009.pdf
http://www.adelaideairport.com.au/assets/pdfs/sustainability/documents/AALCorporateSustainabilityPolicy.pdf
http://www.adelaideairport.com.au/assets/pdfs/sustainability/documents/AALCorporateSustainabilityPolicy.pdf
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A part of this framework involves understanding the potential future impacts of different climate change 
scenarios on the region‟s assets, which need to be expressed in today‟s dollar value.     

To do this, it is necessary to complete 5 sequential steps: 

a) understand the current value of the relevant private assets and infrastructure in the region; 

b) estimate the life span and replacement costs of these assets.  A proxy for this is the insured 
value of the asset. 

c) understand the future impacts of climate change under each climate change scenario upon the 
said assets; 

d) estimate the cost of damage that each asset will be likely to sustain from those impacts; and 
lastly 

e) determine and apply a discount rate31 in order to represent future costs of damage to those 
assets in today‟s terms.  

These steps are consistent with multiple bodies of work in regard to asset damage pricing, including the 
Australian Department of Climate Change and Energy Efficiency (2012) and Larsen and Goldsmith 
(2007). 

Prior to finalising the model, several issues need to be resolved to ensure the results may serve as a 
credible evidence base.  These issues include: 

 Ascertaining what information is available from the owners of the assets.  Information around asset 
values, amortisation schedules, planned upgrades, insurance values, and asset life span is normally 
commercial-in-confidence and difficult to access. 

 Definition of the climate change impacts (e.g. rainfall, flooding, sea level rise) that may directly relate 
to the asset.  

 Knowledge about the damage to the asset from the climate change impact and the frequency and 
likely costs that will be incurred.  In some instances, historical records may be used for to determine 
projected costs.   

 Determination of whether operational costs such as temporary production closure and revenue losses 
are included in the model.  

 How to address co-related weather events and their impacts on the asset. 
 Accounting for future levels of inflation and inclusion of benefits (e.g rising property values in the short 

term). 
 Ascertaining what discount rate to use.  Selecting a low discount rate results in greater costs being 

incurred by present stakeholders (shareholders, community).  Discount rates of 7% have been used 
in interstate asset valuations. 

                                                      

31 Discount rates are used to convert future economic impacts into their present day value.  Discounting allows long term returns on 
investment in climate change mitigation to be determined in today‟s dollars. Discount rates vary depending on the opportunity cost 
of capital, ranging from 4-12 percent.  
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Table 11.13 illustrates one way by which the costs of damage under different climate scenarios may be 
calculated.   

Table 11.13:  Example of Damage Analysis Framework 
Asset: „XYZ‟ Industry 
Location: Various Sites 
Est. Current Asset Value: $10,000,000 

Discount Rate 7% 
Costs of Potential Damage Under 

Climate Change Scenarios1 

Climate Change Impacts 
2030 2050 2070 
High Low High Low High 

 Temperature / Heatwaves Low Moderate Moderate Moderate High 

 Flooding Low Low Moderate Moderate High 

 Storm Intensity Low Moderate Moderate High High 

 Sea Level Nil Nil Low Moderate Very High 
Total Impact Low Low Moderate Moderate High 
Estimated Cost of Damage* $2.5m $2.5m $5m $5m $7.5m 

 
1 Estimated Replacement Values: Low = 0-25%; Moderate = 26-50%; High = 51-75% Very High = 76-100% 
* Values are not adjusted or discounted 
 
Estimated Cost of Damage (without discounting) = Value of Total Impact discounted out to the scenario 
period. For example, Moderate Total Impact in 2050 = $10m x 50% = $5m of damages.  $5m x 7% x 38 
years (2050-2012) = $65.39 million.   Damage is based on asset value in today‟s dollars.  
 
For the purpose of this project, no asset valuations have been obtained32, nor any estimations of costs of 
damage based on climate change scenarios.   Accessing this information will need to be revisited during 
subsequent stages of the WARCCAP project.   This is likely to require close engagement with individual 
asset owners to facilitate release of necessary data.  In addition or as an alternative, site improvement 
data from state and/or local government sources could be used (subject to availability) to provide an 
indication of the current value of private and public sector buildings and structures.  It is important to 
ensure in future adaptation planning that Government agencies are able to release this information in 
order to assist all regions in their adaptation planning.   

Relevant decisions makers need to be able to evaluate and determine cost effective adaptation measures 
in regard to key community assets and economic infrastructure.  In this regard, in order to influence policy 
decisions, investment in adaptation to climate change needs to be approached from a cost recovery 
perspective and built into business cases for individual adaptation investments. 

It is recommended that Stage 2 of the WARCCAP project gather more exact information about the value 
of key community assets and economic infrastructure and examine more closely the future costs that may 
be directly associated with climate change hazards. 

                                                      

32  Information about valuation of site/building/structure was not available from companies due to commercial-in-confidence 
restrictions.  In addition, site valuation data was not available from Government bodies.   
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11.6. Summary 

 

 The major private assets in the Study Area include energy infrastructure, maritime transport 
facilities, rail infrastructure, Adelaide Airport, as well as significant industries including Adelaide 
Brighton Limited, Penrice, and OI.  These assets comprise significant capital investments and play 
a vital economic role for the region and the State, necessitating development of long term climate 
change adaptation measures.   
 

 There is little available evidence that asset owners have embraced climate change adaptation 
planning, with most climate change attention being focused on managing greenhouse gas 
emissions.  Some companies such as Adelaide Airport, SA Power Network have started to 
address climate change adaptation at a strategic level, however for many companies, adaptation 
planning generally defaults to broad risk management measures.   
 

 There are 21,442 businesses in the Study Area.  Smaller firms generally have fewer resources 
available to undertake climate change adaptation planning.    
 

 The likely impacts on private assets in the Study Area include flooding and seawater inundation, 
damage to buildings and structures, and shut down periods during flooding or extreme heat 
events.  This may result in a number of flow on impacts, including higher operating costs 
associated with power and insurance, increased capital costs associated with retrofitting and 
maintenance, supply chain disruptions, escape of pollution, declining productivity associated with 
disruptions and delays, reduced safety of energy infrastructure, accelerated depreciation of assets, 
redundancy of business models, disruptions to aircraft, ships and train movements.  These assets 
provide critical goods and services that are utilised across the State, therefore any direct or indirect 
climate change impacts upon these would likely result in flow-on effects elsewhere. 
 

 An economic framework would allow the present value of adaptive response options to be 
calculated, taking into account value of the assets, estimated lifespan and replacement costs, 
future impacts from climate change upon the assets, costs of damage, and use of appropriate 
discount rates. 

 
 The following data gaps were identified: 

 
 Economic data, including employment, valuation of private assets 
 Insurance details 
 Initiatives being adopted or intended to be addressed in relation to addressing risks associated 

with climate change  
 Documented business impacts associated with climate change.  
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 Recommendations for subsequent stages of the WARCCAP project include: 

 
 More detailed investigation needs to occur with companies (large and small) through a process 

of industry engagement to examine risks and opportunities in relation to climate change 
impacts and the ability to manage these.  This should include consideration of methods for 
carrying out cost effective climate change impact and mitigation assessment.   

 It is important for the WARCCAP project to examine the broad risks to the region and State 
should any of the major businesses or infrastructure assets be adversely affected or unable to 
operate for short or extended periods as a result of climate change impacts.  

 It is important that relevant decisions makers are able to evaluate and determine cost effective 
adaptation measures in regard to key community assets and economic infrastructure. Stage 2 
of the WARCCAP project should seek to gather more exact information about the value of key 
economic infrastructure and community assets and examine more closely the future costs that 
may be directly associated with climate change hazards.  
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12. Stormwater and Flood Management 
 

This section describes the Region‟s hydrology, stormwater management and flood issues.  The 
information included in this section has been obtained from existing reports and management plans.   

Studies conducted for the Department of Water, Land and Biodiversity Conservation (DWLBC, now 
known as Department for Environment, Water and Natural Resources) have concluded that average 
rainfall and runoff could decrease as a result of climate change. It has been suggested that a single unit 
reduction in rainfall could lead to a two to three unit reduction in streamflow33 (DWLBC, 2006, There‘s a 
change on the way – An initial integrated assessment of projected climate change impacts and adaptation 
options for Natural Resource Management in the Adelaide and Mt Loft Ranges Region). However, 
increases in the frequency of flood events can be expected (DWLBC, 2006). In addition, global warming 
could lead to significant increases in sea level due to rapid ice-melt at the poles and thermal expansion of 
seawater (DWLBC, 2006), as discussed in Section 5.2.1. This scenario puts coastal regions at risk of 
seawater inundation, particularly in conjunction with intense storm events.  

The former Department of Water (now Department for Environment, Water and Natural Resources) 
recently undertook an emergency risk assessment for the Patawalonga catchment.  Other catchments in 
the region have not yet been assessed. 

A summary of each of the major catchments describes the sub-catchments, watercourses, Council areas 
covered and key features is provided in Table 12.1 and illustrated in Figure 12.1. Management actions 
and further information are provided in the description of each catchment and provided in the following 
text. 

There is a variety of flood inundation modelling data available across the catchments of the Study Area.  
The 100 ARI flood extent is the only level of flood modelling that is available across the entire Study Area 
and this is mapped in Figure 12.2.  More detailed modelling is available for selected catchments. 

Climate change implications for catchment management are described at the end of each catchment 
summary. 

12.1. Port Adelaide 

The Port Adelaide catchment consists of highly engineered urban catchments. The main sub-catchments 
include North Arm, Torrens Road Drainage Authority, Port Road, West Lakes, Hindmarsh Enfield 
Prospect, and South Road. The relevant councils for this catchment include the City of Port Adelaide 
Enfield (PAE) and the City of Charles Sturt. 

                                                      

33 It has been suggested that there could be a multiplier effect such that if there is 10% less rain, there could be 20-30% less 
surface water flow (due to seepage, evaporation etc). It should be noted that the sentence is describing total volumes of rainfall 
and streamflow, that is, it is not describing the relationship between rainfall and peak flows which will depend on intensity and 
duration of rainfall and catchment characteristics amongst other factors 
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The Port Adelaide catchment contains two main watercourses; the Port River and West Lakes. The Port 
River is a naturally occurring waterway. However, seawalls, embankments and floodgates have been 
installed along the river. West Lakes is an artificial recreational waterway constructed in the upper 
reaches of the Port River. It receives stormwater from the Port Road sub-catchment as well as the 
surrounding suburbs. 

Table 12.1:   Catchment summary 

Catchment Main Sub-
catchments 

Catchment/ Water 
Course 

Description 

Council 
Features 

PAE CS WT Other 

Port 
Adelaide  

Hindmarsh 
Enfield Prospect, 
Torrens Road 
Drainage 
Authority, South 
Road, North Arm, 
West Lakes, Port 
Road, Trimmer 
Parade, Meakin, 

Highly engineered 
urban catchment 
and water course 
with an artificial lake 
(West Lakes) 

   Prospect Gillman Wetlands, 
MAR schemes at 3 
sites with wetlands 
and MAR schemes 
to be implemented 
at another 3 sites as 
part of Water 
Proofing the West 

Dry Creek - Ephemeral water 
course 

   Salisbury Dry Creek wetlands 
1000ML capacity 

Torrens 
River 

Henley-Fulham, 
Torrens East, 
Torrens West 

Urban and rural 
catchments, water 
course lined with 
concrete in parts, 
weir installed to 
form artificial lake, 
artificial outlet to the 
sea 

   Adelaide, 
Adelaide 
Hills, 
Burnside, 
Campbell
town, 
Tea Tree 
Gully, 
Barossa 
etc. 

Breakout Creek 
wetlands, Apex 
Park wetland 

Patawa-
longa  
 
Creek 

Airport, Keswick-
Brown Hill Creek, 
South Western 
Suburbs Drainage 
Scheme 

Urban and rural 
catchments with 
predominantly 
natural water 
courses 

   Unley, 
Mitcham, 
Burnside, 
Marion, 
Holdfast 
Bay 

Lew Street Basin 
1ML capacity, 
stormwater reuse 
projects to be 
implemented at 
Kooyonga Golf 
Course, Glenelg 
Golf Club (including 
ASR scheme) and 
Adelaide Shores 

 

Stormwater drainage is predominantly through underground networks. In some areas, stormwater drains 
directly to the coast. In others, stormwater drains to West Lakes, the Port River or via wetlands (City of 
Port Adelaide Enfield, 2007, State of Environment Report). Part of the stormwater network in the Charles 
Sturt council, particularly the underground drainage system along Port Road was found in 2007 (Connell 
Wagner, Port Road Rejuvenation Stormwater Management Plan) to have capacities of less than 1 year 
Average Recurrence Interval (ARI). Other parts of the stormwater network have been designed for 2 to 5 
year ARIs. 

The Gillman wetlands consist of the Barker Inlet wetlands and the Range and Magazine Creek wetlands, 
spanning 172 ha, 17 ha and 36 ha respectively. The Barker Inlet wetlands have a capacity of 1200ML 
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and receive stormwater from North Arm East, Hindmarsh Enfield Prospect, South Road North Arm West 
and Dunstan Road sub-catchments and discharge to North Arm Creek. The Barker Inlet wetlands have 
been identified as wetlands of national importance (Australian Nature Conservation Agency 1996).  

Gauging stations have been installed at the Northern and Wingfield outlets of the Barker Inlet wetlands 
and remain open while gauging stations at the Southern, North Arm East and Hindmarsh Enfield Prospect 
inlets have been closed. These gauges were all installed in 2004 and the latter three closed in 2007.The 
Range and Magazine Creek wetlands are smaller and receive stormwater from the Torrens Road 
Drainage Catchment. They have been designed to act as temporary storage for high tides and flood 
conditions.  

In addition to the Gillman wetlands, Managed Aquifer Recharge (MAR) schemes have been trialled at 
Regent Gardens, Northgate and Ferryden Park, receiving stormwater from the respective developments. 
The Ferryden Park system does not store water in a wetland system and only retains water in large storm 
events, unlike the Regent Gardens and Northgate systems. MAR schemes have also been implemented 
at Grange Golf Course and Royal Adelaide Golf Course reducing stormwater inflows to West Lakes and 
the Port River (The Grange Golf Course Inc, 2006; Royal Adelaide Golf Course, 2007).  

As part of Stage One of the Water Proofing the West project, 13ha in total of wetlands with MAR schemes 
will be implemented at Old Port Road, Cooke Reserve and Riverside Golf Course and Cheltenham. The 
project aims to harvest 2400ML/annum of stormwater by 2015 (City of Charles Sturt, undated fact sheet). 

There is also an open gauging station at Kirkcaldy Wetland at Nash Street in East Grange which was 
installed in 2005.  

The 100 ARI flood maps available for the Hindmarsh Enfield Prospect, North Arm East and Torrens Road 
Drainage Authority catchments in the Port Adelaide Enfield council area show that large areas of the 
suburbs of Port Adelaide, Ottoway, Rosewater, Pennington, Woodville North, West Croydon, Devon Park, 
Gepps Cross and the western side of Prospect could potentially be inundated. Other areas at risk of flood 
include some areas of Cheltenham, Woodville, Athol Park, Brompton, Croydon, Kilkenny, Gillman, 
Mansfield Park and the western side of Wingfield. 

Within the Charles Sturt Council area, large areas of Albert Park, Woodville South, Beverley, Semaphore 
Park, Royal Park, Seaton, Findon, Henley Beach, Fulham Gardens and Hendon are at risk of flood in a 
100 year storm event as well as some areas of West Lakes Shore, Woodville West, and Allenby Gardens. 

12.1.1. Climate Change Implications for Catchment Management 

There are low lying areas within the Port Adelaide catchment that are lower than that of recorded high 
tide levels. These areas face the risk of direct seawater inundation from the Barker Inlet, the coast and 
the Port River. Within the Port Road catchment, a significant portion of the catchment has historically 
experienced frequent flood inundation (City of Charles Sturt, 2007). As the stormwater network drains to 
the sea, the high downstream levels could impact upon the ability of the network to transfer stormwater 
out of these areas efficiently causing flooding. The Barker Inlet wetlands management plan state that 
during storm events which may reach RL 3.00AHD, the penstock gates are to be closed to prevent 
backwater flooding in the inlet drains. (Tonkin Consulting, 2005, Port Adelaide Seawater Stormwater 
Flooding Study)  
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The Port Adelaide Seawater Stormwater Flooding Study concluded that floodwaters were able to be 
contained within the wetlands and basins, even in high ocean conditions, due to their large storage 
volumes. However this was based on the assumptions that the wetlands and basins were at their 
operating levels or empty prior to the flood event. In terms of sea defence, the study showed that portions 
of the Outer Harbour area are at risk of seawater inundation and have suggested various mitigation 
infrastructure including seawalls and stormwater pump stations and stormwater detention basins. 

Similarly the current water level of West Lakes may be below sea level if sea level rises are realised.  
West Lakes currently relies on tidal systems to circulate water and an engineered solution may be 
required if this no longer becomes possible (E Pikusa, pers com, 19/07/12). 

12.2. Dry Creek 

The Dry Creek catchment lies predominantly in the City of Salisbury Council area. Dry Creek is an 
ephemeral stream which runs through PAE prior to discharge into the Barker Inlet. A weir has been 
installed on the creek to create wetlands designed to capture 1000ML of water each year to be stored in 
local aquifers. 

A gauging station was installed on Dry Creek at Bridge Road, just downstream of the boundary of PAE, in 
1994 and remains open. 

Flood maps for the Dry Creek catchment are not currently available. 

12.2.1. Climate Change Implications for Catchment Management 

Dry Creek is an ephemeral watercourse which begins in the Adelaide Hills. The Dry Creek wetlands have 
been designed to dry out in summer. The impact of climate change on these wetlands, with reduced 
average rainfall and more frequent intense storms, is less likely to be severe due to their current 
operations.  

12.3. Torrens River 

The Torrens River catchment spans over 637 km2 from the Adelaide Hills to the Gulf St Vincent. Its 
catchment varies from rural to urban developments. The main sub-catchments within the Study Area 
include Henley-Fulham, Torrens East and Torrens West sub-catchments. Upstream of the Study Area, 
notable major reservoirs within this catchment include Kangaroo Creek, Millbrook and Hope Valley. 

The River Torrens is the major waterway in this catchment. It is a naturally occurring water course which 
has been widened and lined with concrete and stone in sections. The Torrens Weir was built in 1881 to 
create a recreational lake in the City of Adelaide. In 1934, Breakout Creek was constructed to give the 
River Torrens a direct outlet to the sea. There is a gauging station on the Torrens River at Holbrooks 
Road which was installed in 1978 and remains open. 

There have been two wetlands constructed in the Torrens River catchment. These are the Breakout 
Creek wetlands and the Apex Park wetland. Breakout Creek is located at the coastal end of the Torrens 
River and receives stormwater from the surrounding suburbs in addition to stormwater from the upper 
reaches of the River Torrens. Works on extending these wetlands are still in progress. The Apex Park 
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wetland was constructed in 1993 at the downstream end of Breakout Creek wetland and receives 
stormwater from the suburb of West Beach. (Adelaide and Mount Lofty Ranges Natural Resources 
Management Board, 2010, Breakout Creek Wetlands) 

The 100 year ARI flood maps for the City of Charles Sturt show that here is a potential for widespread 
flooding in the suburb of Henley Beach and some areas of Fulham Gardens, particularly in the southern 
parts. 

12.3.1. Climate Change Implications for Catchment Management 

The streamflow of the River Torrens is regulated by various weirs along its reach. The reduction in 
average rainfall could result in lower water levels in the River Torrens and the need to reduce diversions 
to allow for environmental flows through the system. As the river health is already severely degraded, 
reductions in streamflow could result in undesirable further degradation. 

The Apex Park wetlands are located 1km upstream of the mouth of Breakout Creek. As such, it is at risk 
of seawater inundation in increased seawater level scenarios. This could have adverse impacts on the 
wetland ecology. Conversely, the capacity of the wetlands will act as a buffer to prevent seawater 
inundation of the adjacent suburbs. 

Breakout Creek Weir provides protection from storm surge (E Pikusa, pers com, 19/07/12). 

12.4. Patawalonga Creek 

The Patawalonga Creek catchment covers an area of approximately 235km2. Like the Torrens River 
catchment, the Patawalonga Creek catchment varies from rural to urban developments. The main sub-
catchments in the Study Area of the Patawalonga Creek catchment include Brown Hill Creek, Keswick 
Creek, Adelaide Airport, Patawalonga coastal and Patawalonga local. 

The major waterways within the Study Area‟s component of the Patawalonga Creek catchment are Brown 
Hill Creek, Keswick Creek and the Patawalonga Lake. Brown Hill Creek and Keswick Creek remain 
predominantly unlined. The Sturt River also lies within the Patawalonga Creek catchment and meets the 
Patawalonga Creek prior to discharge to the sea. These water courses are all gauged.  

Stormwater drainage within the catchment predominantly consists of underground street drainage 
networks. Only a third of the stormwater drainage network within the City of West Torrens was found to 
meet the desired capacity of 5 year ARI. (City of West Torrens Council, 2008, Stormwater- Infrastructure 
and Asset Management Plan). A stormwater detention basin was constructed at Lew Street in Netley, 
next to Brown Hill Creek in 2004. The Lew Street Basin has a capacity of 1ML and receives stormwater 
from 17ha of the adjacent suburbs. Water sensitive urban design features such as a 195kL groundwater 
infiltration trench and stormwater swales have been installed in Underdale. 

Stormwater reuse projects are to be implemented at Kooyonga Golf Course and Glenelg Golf Club, with 
an MAR scheme at the Glenelg Golf Club. Additional community stormwater reuse opportunities will also 
potentially be implemented at the Adelaide Shores. 
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The City of West Torrens 100 year flood event extents show significant areas of Keswick, Mile End South, 
Hilton, Ashford, Cowandilla, Brooklyn Park and Adelaide Airport being a risk of flooding. In addition, some 
areas of West Richmond, Netley, Kurralta Park and North Plympton may also experience flooding in a 
100 year storm. 

12.4.1. Climate Change Implications for Catchment Management 

In 2003, Flood Inundation and Hazard Mapping Study for Brown Hill and Keswick Creeks was undertaken 
for the Patawalonga Water Catchment Management Board and found that the Brown Hill Creek and 
Keswick Creek catchments were at risk of stormwater inundation. It is worth noting that this study did not 
take into account the increase in frequency of intense storm events associated with climate change. 

12.5. Summary 

 
 There are four catchments within the Study Area – Port Adelaide, Dry Creek, Torrens River and 

Patawalonga.  These catchments comprise urbanised and rural settings with engineered and 
natural formats.  

 
 Several stormwater/flood items are of significance to the Study Area, including the Barker Inlet for 

ecological purposes, Breakout Creek Weir for storm surge protection, aquifer recharge schemes, 
gauging stations,  and storm water reuse projects adjacent the golf courses. 

 
 Potential impacts from climate change upon these assets include stormwater and/or seawater 

inundation, reduced streamflows, lower water levels, and need for reduction in diversions. 
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13. Insurance Profile 
 

13.1. Background  
 

 
Insurance is one way by which property owners may reduce exposure to risk and adapt to climate 
change.   Building and contents insurance are the two insurance products most directly related to climate 
change adaptation.  These provide for several kinds of hazard, including wind, hail, and stormwater 
inundation.  Some policies also provide for riverine flooding, while most exclude „actions of the sea‟ such 
as storm surge and sea level rise (Productivity Commission 2012). 

New innovative insurance products are emerging in the global market place to address climate change 
mitigation, including new weather and drought-related policies, cover for renewable energy projects, 
insurance for carbon market trades, and products that offer reduced premiums to companies and 
individuals that have green homes and vehicles (www.businessgreen.com).   Further discussion with the 
insurance industry is required to ascertain the range of products offered in South Australia that would 
assist the community to protect itself from hazards associated with climate change.  

The Study Area‟s insurance profile has been developed using data sourced from the peak insurance 
industry body, Insurance Council of Australia.  Other potential data sources include data collected directly 
by survey, or data held by Revenue SA35, however these avenues have not been explored in detail.  

The available data is limited to the extent that it does not give sufficiently detailed insight to the coverage 
of the region‟s insurance profile in terms of the specific types of hazards that are covered.  Insurance 
policy data provided by the Insurance Council of Australia is classified in broad terms that does not 
distinguish between hazards.  To gather such information, it is recommended that appropriate surveys be 
undertaken of households and businesses within the Study Area as well as engaging closely with 
Government agencies to obtain a more detailed insight into the insurance profile of assets and how it 
relates to hazards across the region. This should form a part of Stage 2 of the WARCCAP project.   

 
13.2. Private Insurance 
 

13.2.1. Domestic Insurance 
 
In building the Study Area‟s broad insurance profile, it is necessary to examine the factors that have the 
greatest influence on whether property owners and residents take out insurance or not.  For the purposes 
of this project, only building insurance has been examined in depth due to the availability of reliable 
dwelling and insurance data as well as the relative significance of real property regarding hazards 
associated with climate change.  It is recommended that Stage 2 of the WARCCAP project explore 
measures to obtain details of contents insurance across the region.   

                                                      

35  In South Australia, Stamp duties are paid on insurance premiums in the order of $11 for every $100 of premium that is subject to 
duty. 

http://www.businessgreen.com/
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It is important to note the potential degree of under-insurance that occurs across the Study Area.  There 
is no readily available data that can be used to quantify the extent of under-insurance, therefore other 
methods of calculating this have been employed.   

The Insurance Council of Australia (ICA) commissioned Tooth and Barker (2007) to examine the profile 
and trends of non-insurance across Australia.  Data used in the analysis was sourced from Roy Morgan 
Research, ABS Home Expenditure Surveys, and an NRMA survey. The key findings were: 

 About 23 percent of residential households do not have a building or content insurance policy. 
 Between 4 and 9 percent of home owners do not have building or contents insurance. 
 Non-insurance tends to be associated with people who are: 

o at earlier stages of life 
o living in cities and in particular regions within cities 
o born in non-western countries in particular „value‟ segments  
o with lower levels of education. 
o without full-time work. 

 non-insurance appears to be higher for many demographic segments, such as retirees with 
mortgages and single parents (those who are most exposed in case of loss). 

Home tenure and dwelling type are important factors regarding the demand for building and contents 
insurance.  Building insurance is relevant only to those households who own (or have a mortgage) their 
dwelling and are in dwellings that are not a part of a body corporate (units, semi-detached buildings or 
town-houses).  A large portion of households in flats and semi flats pay body corporate fees and thus 
indirectly have building insurance cover (Tooth and Barker, 2007). 

Table 13.1 shows the proportion of dwellings in Australia where owner-occupiers have not taken out 
building or home contents insurance.  The rate of no insurance for owner-occupier is most significant 
amongst those residing in flats, however this is covered indirectly through the body corporate.  Home 
owners without a mortgage (6%) are more than twice as likely to not have building insurance compared to 
those with a mortgage (2.2%). 

Table 13.1:  Percent of Non-insurance by dwelling type (owner-occupied dwellings) 

Insurance House Semi detached Flat 

Building Insurance 3.9 5 17.9 

Contents insurance 10 16 32 

Source: ABS HES, in Tooth and Barker 2007 

 

Figure 13.1 shows at a national scale a comparison of the rates of no contents insurance by country of 
birth. The rates are higher in respondents who were born in Asia or other non-western countries, yet as 
incomes increase the difference in rates reduces.   This trend is not dissimilar for home building 
insurance.  
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Figure 13.1: Non-insurance (contents) by Country of Birth 

 
Source: Roy Morgan Research, in Tooth and Barker, 2007.  

The research reveals that there are particular indicators in which non-insurance by households and 
dwelling owners may be more pronounced.  When examining these indicators against the Study Area 
(refer to Table 13.2), it would suggest there is a greater likelihood of non-insurance amongst residents 
compared to the Greater Adelaide area.    

Table 13.2:  Key Indicators relevant to non-insurance in Study Area 

 
Western 
Adelaide 

Greater 
Adelaide 

Most Susceptible 
Council in Region  

Least Susceptible 
Council in Region 

Dwelling occupancy# -  
Flats/Units/Apartments 

15% 11% West Torrens 22% Port Adelaide 12% 

Dwelling occupancy# –  
Semi Detached/Rows/ Townhouses 

15% 12% Charles Sturt 16% West Torrens 13% 

Home ownership* 32% 31% West Torrens 35% Port Adelaide 26% 

Home ownership with mortage# 29% 35% West Torrens 27% Port Adelaide 31% 

Private Rental# 21% 19% West Torrens 26% Charles Sturt 19% 

Public Rental# 9% 6% Port Adelaide 12% West Torrens 5% 

Residents born outside Australia# 
 

28% 25% Western Adelaide has a higher proportion of Italians, Greeks, 
Vietnamese, and Indians, compared to Greater Adelaide 

People who don‟t speak English 
well or at all+ 

5.4% 3% Port Adelaide 6.1% West Torrens 4.7% 

Source: ABS 2011 
#     Higher numbers indicates greater likelihood of no insurance 
*  Lower number indicates greater likelihood of no insurance 
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The Study Area‟s building insurance profile can be built by analysing dwelling types in the area and 
adopting non-insurance rates for each dwelling type that were ascertained by Tooth and Barker (2007) for 
the Insurance Industry Council.  Refer to Table 13.3 below. 

Based on the non-insurance rates for each dwelling type (contained in Table 13.1) the Study Area has a 
marginally lower rate of insurance than Greater Adelaide.    These rates are consistent with the level of 
home insurance nationally.  West Torrens Council area has the lowest rate of home insurance, due in 
part to the higher proportion of flats and units.   

Table 13.3: Dwellings Insured by dwelling type1 

Dwelling Type Rate of Non-
insurance (%) 

Charles 
Sturt 

Port Adelaide 
Enfield 

West 
Torrens 

Western 
Adelaide 

Greater 
Adelaide 

Separate House 3.9 1,195 1,273 587 3,054 14,310 

Semi Detached 5.0 334 344 147 826 2,885 

Flat, Unit 17.9 904 890 895 2,689 8,845 

Total Dwellings 
uninsured - 2,433 2,507 1,629 6,569 26,040 

Total Dwellings - 42,447 44,633 23,008 110,088 474,020 

Dwellings insured (%) - 94.3 94.4 92.9 94.0 94.5 
1 Figures have been calculated using ABS data (dwelling types) 2011.  
 

In 2011, the Insurance Council of Australia‟s members accounted for 216,08636 private building insurance 
policies (or dwellings) in the Adelaide metropolitan area37, which represented approximately 47.28%38 of 
the market in that area.  The market excludes Government and related dwellings due to government 
insurance arrangements.  On this basis, there are an estimated 457,084 potential building policies (or 
dwellings) in the Adelaide metropolitan area.  The remaining 52.73% of the market was either insured by 
non-ICA members or was not insured at all.   

Of the policies held by ICA members, the Average Insured Building Value (AIBV) in Greater Adelaide was 
$306,342 and the average policy premium paid was $386.   

The median property values across the Study Area are shown in Table 13.4. These are taken as the 
average of all median house prices for each suburb for Quarter July-September 2012. Source: 
www.sa.gov.au.   

Table 13.4: Comparison of median dwelling prices in Study Area and wider region 

 Charles 
Sturt 

Port Adelaide 
Enfield 

West 
Torrens 

Western 
Adelaide 

Greater 
Adelaide1 

Average of Median 
Dwelling  prices $469,216 $377,785 $459,022 $427,798 $385,000 

1 Data sourced from www.sa.gov.au for Metropolitan Adelaide. 
                                                      

36 Excludes government owned buildings.  Does not differentiate between dwellings and outbuildings.   
37 Adelaide metropolitan area broadly correlates with the Greater Adelaide Greater Capital City Statistical Area as per ABS. 
38 Based on advice from ICA.   

http://www.sa.gov.au/
http://www.sa.gov.au/
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The AIBV has been calculated using a number of assumptions and broad spatial data outlined below.  
Refer to Table 13.5.  Accordingly, in the absence of more fine grained insurance data at a local level, it is 
not recommended to estimate the AIBV for each Council area.  

Table 13.5:  Estimated Average Insured Building Value in Study Area 

 Greater Adelaide Western Adelaide 
Median Dwelling Price ($) $385,000 $427,798 
AIBV ($) $306,342 $340,396 (est.) 
Difference (%) 79.6 % 79.6% (est.) 
Difference ($) $78,658 $87,402 (est.) 

 

The Average Insured Building Value for private dwellings in the Study Area is estimated to be $340,396 
or $87,402 below the median value for the Study Area.   This has been derived by calculating the 
difference (as a percentage) between the AIBV and the median dwelling price in the Greater Adelaide 
Greater Capital City Statistical Area and applying this model and percentage to the Study Area.  The 
AIBV is 79.6% of the median dwelling price.   

This assumes homogeneity between regions in terms of value of dwellings and non-insurance rates.  
Other factors to consider are different age of data, boundary definitions, and ICA estimations. 

This analysis provides insight into the extent to which the Western Adelaide region has the financial 
capacity to recover from events that cause damage to property, which is a key element of regional 
vulnerability assessment.  It does not distinguish between the types or scale of events that may occur. 

Insurance claims information for the Study Area is not available. 

13.2.2. Commercial/Industrial Insurance 

The Insurance Statistics Australia (ISA) collects data for industrial and commercial premises.  Data 
provided by ISA shows that as of December 2011, there were 17,105 policies for industrial and 
commercial sites in the Western Region of Adelaide.    The average value of insured sites was $778,939.   

Table 13.6 summarises the commercial/industrial insurance claims for natural events in Western 
Adelaide over the period 2006 to 2011 (6 years).  

Table 13.6:  Commercial and industrial insurance claims in Western Adelaide region 2006-2011.   

 Flood Wind Other Natural Hazards 

Total Claims (2006 - 11) 2 123 175 

Average Claims /  Year 0.33 21 29 

Total Cost in Period ($) 2,429 773,023 1,133,753 

Average Claim in Period ($) 1,214 6,284 6,478 
Source:  Insurance Statistics Australia (2012)  
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In the period June 2006 to December 2011, there was an average of 21 claims per year for wind damage.  
This average is elevated as there were 45 claims in 2009 and 38 in 2010. The average value of wind 
damage claims over the period was $6,284.74 per claim.   

In the same period, there were was an average of 29 claims per year for other natural hazard claims, e.g. 
lightening, earthquake.  The total cost of claims amounted to $1.13 million with an average claim of 
$6,478 per claim.   

Claims for flood damage were minor, with a total of 2 claims in the 6 year period with an average value of 
$1,214 per claim.    

The data has limitations: 

 The boundaries of the region are not clearly defined. 
 The data does not encompass all industrial and commercial premises.  Many national companies 

insure their South Australian operations/sites from another state as part of a portfolio of sites. By way 
of example, this would include supermarkets, larger transport companies and bulky goods stores.  

 
13.3. Public Insurance 

13.3.1. State Government 

State Government assets are predominately insured through SAICORP, the insurance arm of SAFA. Only 
roads are not covered by any insurance arrangement, as the high replacement and insurance costs make 
them currently uninsurable. 

Government agencies including SAICORP were contacted to provide asset values and insurance 
information.  With the exception of SAPOL, this information was not made available during the course of 
this project.  

13.3.2. Local Government 

Pursuant to Section 142 of the Local Government Act 1999, all Councils are required to maintain 
insurance coverage for civil liabilities at a minimum level of $50 million.  All 68 Councils across South 
Australia maintain this insurance through the LGA Mutual Liability Scheme.  Local Government Assets 
are covered through the LGA Asset Mutual Fund. The Asset Mutual Fund was established in 2002 and 
provides a level of protection to physical assets of Councils such as (but not limited to) property, 
structures, computer equipment and machinery39. 

Specific exclusions from coverage through the Asset Mutual Fund vary from Council to Council, however 
generally include: 

 Roads 
 Footpaths 

                                                      

39  http://www.lgrs.com.au/node/89  

http://www.lgrs.com.au/node/89
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 Bridges 
 Underground services 
 Wetlands/dams 
 Culverts 

These exclusions are based on a risk analysis considering the likelihood and consequence of significant 
damage to infrastructure, the availability of government funding and the cost of traditional insurance 
across a range of assets with significant value. 

In recognition of non-insured infrastructure, the State Government established the Local Government 
Disaster Fund (the Fund) in 1990 to assist with the repair of uninsurable Council infrastructure, damaged 
during severe weather events. The main eligibility criteria for the Fund is that the damage sustained to a 
Council‟s uninsurable assets must exceed 5% of its annual rate revenue and the repair must be beyond 
the capacity of the Council to fund.  

Local councils and the LGA Mutual Liability Scheme were contacted to access insurance information.  
Information was not forthcoming during the project period.  

A list of Council assets and their values are detailed in Section 10. 

13.4. Summary 
 

 It is estimated that between 4 and 9 percent of home owners in Australia do not have building or 
contents insurance.  Based on non-insurance indicators (age, geographic location, levels of 
education, employment status, dwelling types, and ethnicity) the Study Area has a relatively higher 
propensity towards non-insurance. 

 
 The Study Area has a marginally lower rate of building insurance than Greater Adelaide.  West 

Torrens Council area has the lowest rate of home insurance, due in part to the higher proportion of 
flats and units.   
 

 The average insured residential building value (private buildings) for the Study Area is estimated at 
$340,396, around $87,402 or 79% below the average median dwelling price for the Study Area. 
Detailed information for insurance claims in not available at a regional scale that aligns with the 
Study Area.   

 
 In regard to commercial and industrial buildings, there are 17,105 policies in the Study Area, with an 

average insurance value of $778,939 per policy.   
 

 Between 2006 and 2011, in the Study Area there was an average of 21 claims per year for wind 
damage ($6,284 / claim) and 29 claims per year for other natural events ($6,478 / claim).  The total 
cost of wind, natural hazards and floods over the period was $1.58 million.  This is based on data 
supplied by Insurance Council of Australia.  
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 State Government assets are insured primarily through SAICORP while local government assets 
are insured through LGA Asset Mutual Fund.  The level of insurance for these assets has not been 
ascertained. 

 
 A number of knowledge gaps were identified through the insurance assessment.  These include:  

 
 Data limitations in relation to residential insurance cover and claims at a sufficiently local level 

to accurately analyse the region‟s private residential insurance profile. 
 Industrial and commercial insurance data for all enterprises, particularly large businesses that 

may insure their assets through interstate offices.   
 Government insurance data for government assets was not available for this study. 
 

 Recommendations in relation to Stage 2 of the WARCCAP include: 
 

 Further discussion with the insurance industry is required to ascertain the range of products 
offered in South Australia that would assist the community to protect itself from hazards 
associated with climate change. 

 More localised data collection and analysis of households and businesses is required, including 
by survey, to identify potential variations from the above analysis. Close engagement with 
Government agencies to obtain a more detailed insight into the insurance profile of assets and 
how it relates to hazards across the region.  
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14. Regional Growth Projections 
 

14.1. Background 

The population within the Study Area is expected to grow substantially over the next ten, thirty and fifty 
years and beyond.  With this growth, there will be considerable change in the characteristic of the 
population, which will influence region‟s resilience to climate change. 

A key driver of regional growth in the Study Area (comprising Western Adelaide and the eastern part of 
the City of Port Adelaide Enfield) is South Australia‟s Strategic Plan, which contains aspirational 
population growth targets, along with targets to grow the city upwards, not outwards.  The 30 Year Plan 
for Greater Adelaide (2010) provides the spatial land use framework to help achieve these targets, 
including establishing population, dwellings and jobs targets at a regional level, and identifying a number 
of sites for comprehensive redevelopment.   

Other drivers of growth include the Economic Statement (2009) prepared by the Economic Development 
Board, the State Government‟s Housing and Employment Land Supply Program (2010) Report and 
research and policy developed at a regional and Local Government scale.  

This profile of regional growth projections summarises population projections for Western Adelaide, as 
well as expected changes to the urban form and the regional economy. 

14.2. Population Projections 

14.2.1. State Government Population Projections 

The following population projections were prepared by the then Department of Planning and Local 
Government in 2011.  These population projections were developed using the same methodology and 
modelling which informed the growth projections in the 30 Year Plan for Greater Adelaide, based on a 
number of assumptions about fertility, mortality, migration and residential development.   

As summarised in Table 14.1 below, these projections expect the 2011 Census figure of 215,516 
residents in Western Adelaide to increase to 255,745 by 2026.  This represents an annual growth rate of 
1.2% per annum, which is nearly twice the growth rate experienced between the 2001 and 2011 
Censuses of 0.63%.  The difference between the historical rates of growth and the projections are 
illustrated by Figure 14.1 below.  Supporting data tables are provided in Section 2.1 of Appendix C. 

Table 14.1:  DPLG Population Projections  

 
Port Adelaide 

Enfield 
Charles             

Sturt 
West             

Torrens 
Western    

Adelaide1 
Adelaide Statistical 

Division 

2016 124,310 115,037 59,731 237,254 1,303,027 

2021 128,589 120,658 62,190 247,445 1,366,677 

2026 130,556 125,889 64,390 255,748 1,420,869 
 

Data Source: Department of Planning and Local Government 2026 Population Projections (prepared in 2011) 
1 Western Adelaide is defined as per the State Government boundaries. 
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Figure 14.1:  Comparison of recent and projected population growth in Western Adelaide1  

 
 
Data Source: ABS Time Series Profile for the Cities of Port Adelaide Enfield, Charles Sturt, West Torrens and Greater Adelaide and DPLG 2026 
Population Projections (prepared in 2011) 
1 Western Adelaide is defined as per the State Government boundaries. 
 

Figure 14.2 below compares the projected age strucutre for the population of each Council, the Study 
Area and the Adelaide Statistical Division in 2026.  Notable trends include an expectation that Port 
Adelaide Enfield‟s population will remain comparatively younger, while Charles Sturt will have above 
proportions of older people, although these divergences from the region-wide or ASD trends are not 
significant.  In comparison with the Adelaide Statitical Division, Western Adelaide in 2026 is expected to 
have proportionally fewer children and teenagers, and proportionally more people between the ages of 
45-64, and over 65.    

A population with proportionally fewer children and young people, and more older people has differing 
servicing needs, as well as capacity to adapt to a changing climate.   For example, an older population 
may have more established local networks which are advantageous in an emergency situation and 
financial resources to retro-fit existing dwellings to improve their thermal performance.  An older 
population, however, may require greater social or medical support during extreme weather events, such 
as heatwaves.   

The capacity to adapt to climate change by different demographic cohorts, as well as culturally and 
linguistically diverse and socio-economcially disadvantaged communities, should be explored in 
subsequent stages of the WARCCAP project.   
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Figure 14.2:  Comparison of the projected age structure of the population in 20261 

 
Data Source: DPLG 2026 Population Projections (prepared in 2011) 
1 Western Adelaide is defined as per the State Government boundaries. 
 
 

14.2.2. ABS Long Term Forecasts 

The Australian Bureau of Statistics (ABS) use a different methodology for projecting the size of the 
population into the future.  The ABS methodology differs from the State Government approach due to 
different assumptions about fertility, mortality and migration.   

The ABS projections take a very long term approach, measuring the likely size of the population between 
2008 and 2056.  Due to the many variables associated with the possible size of the future population and 
the number of assumptions that must be made, the ABS provides low, medium and high projection 
scenarios. 

Due to the many assumptions and uncertainties associated with these projections, data is only available 
on a State-wide and metropolitan Adelaide basis.  Figure 14.3 below summarises three long term 
population scenarios for the Adelaide Statistical Division.  While the scenarios do not significantly differ in 
the short term, the overall size of the population in 2056 could constitute anything from 1.62 to 1.85 
million depending on the combination of factors around fertility, mortality and internal and external 
migration.   
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Figure 14.3:  Long term population projections for the Adelaide Statistical Division based on high, medium 
and low growth scenarios 

 

Data Source: ABS Population Projections, Australia, 2006 to 2101(Catalogue No 3222.0).  
 
 

Focusing on the fifteen years to 2026, Figure 14.4 below compares the ABS high (series A), medium 
(series B) and low (series C) population projections with those prepared by the Department of Planning 
and Local Government, summarised in Section 6.2.1.  It is noteworthy that, due to different assumptions 
about fertility, mortality and migration, that the DPLG projections project the population to grow at a much 
faster rate than even the ABS high growth scenario. 

The different projections/scenarios differ in terms of how quickly the population will grow. However, 
regardless of the scenario chosen, it is clear that the population of the Western Adelaide region will 
increase in the years ahead.   

Population growth is generally associated with a number of factors that contribute to climate change, 
including increased demand for resources such as land, water, energy, transportation, and waste 
disposal, all of which are associated with carbon dioxide emissions.  The challenge for policy makers and 
communities in the Western Adelaide region is to find ways to accommodate this growth in ways that 
minimise and not exacerbate climate impacts.  As discussed in Section 14.3, a key land use response in 
this regard is to increase residential densities and better integrate land use planning with public transport 
infrastructure.    
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Figure 14.4:  Comparison of DPLG and ABS Population Projections to 2026 for the Adelaide Statistical 
Division 

 
 
Data Source: ABS Population Projections, Australia, 2006 to 2101(Catalogue No 3222.0) and DPLG 2026 Population Projections (prepared in 2011). 
 
 

Figure 14.5 below summarises projected changes to median ages in the Adelaide Statistical Division 
based on the three ABS long term population projection scenarios.  The chart demonstrates that the 
population will grow older, and grow older faster, under a „low‟ population growth projection, while a 
moderate or high population growth scenario will see the population grow older at a slower rate, and not 
grow as old.   
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Figure 14.5:  Projected Changes to Medium Ages across the Adelaide Statistical Division 

 

Data Source: ABS Population Projections, Australia, 2006 to 2101(Catalogue No 3222.0) and DPLG 2026 Population Projections (prepared in 2011). 

 

Figure 14.6 below summarises projected changes to the „Dependency Ratio‟ in the Adelaide Statistical 
Division between 2012 and 2056.  The dependency ratio compares the size of the working age population 
to the size of the non-working age population, calculated as the sum of people aged 0-14 and 65 years 
and over (that is, 'dependents') divided by the number of people aged 15-64 years, multiplied by 100.  As 
the dependency ratio increases, there are proportionally more „dependents‟ for every person in the 
working age populaiton.  

The chart below demonstrates that all three population scenarios are likely to be associated with an 
increased number of dependents in the population.  However, it is the high population scenario that is 
associated with the greatest increase in the dependency ratio (possibly because of an assumption that a 
high rate of population growth will see a rise in the proportion of children in the population).  

The implications of a changing climate on a population with a high proportion of dependents are not well 
understood.  On one hand, a community with more dependents may need to work harder to ensure its 
older people are not in immediate danger in extreme weather events, and are able to understand the 
importance of taking adequate precautions.  On the other hand, such communities may have stronger 
social capital and access to resources to assist them to make such decisions.  Additional research 
regarding the climate impacts of demographic change is needed.  
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Figure 14.6:  Projected Changes to Dependency Ratios across the Adelaide Statistical Division 

 
Data Source: ABS Population Projections, Australia, 2006 to 2101(Catalogue No 3222.0) and DPLG 2026 Population Projections (prepared in 2011). 
 
 
 

14.3. A Changing Urban Form 

In the context of ongoing population growth, the need to reduce greenhouse gas emissions associated 
with transport and urban development, promoting healthy communities and fostering vibrant and efficient 
economies, the State Government has embarked upon the process of changing the urban form of 
metropolitan Adelaide into the future.  The State Government‟s 30 Year Plan for Greater Adelaide (the 30 
Year Plan) was developed to provide spatial directions for the State Strategic Plan targets regarding 
population growth, expanded employment, and growing the city upwards, not outwards.  The 30 Year 
Plan emphasises the need to position the Greater Adelaide region to adapt to likely impacts of climate 
change as well as curbing the growth of greenhouse gas emissions.   

At its core, it proposes a shift in new dwelling supply, away from a high level of reliance on broad-acre 
greenfield sites on the urban fringe and towards a greater reliance on urban infill, particularly along public 
transport corridors.  

Being well serviced by bus services and sitting astride the Outer Harbor rail corridor, the Study Area is 
squarely in the sights of the 30 Year Plan.  West Torrens in particular is served by frequent bus 
connections to the Adelaide Central Business District, and urban intensification is being driven by the 
Inner Rim Structure Plan and Council planning projects such as its Housing Diversity DPA and Structure 
Planning for the Henley Beach Road and Sir Donald Bradman Drive corridors.  
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The extension of the tram to Hindmarsh and the imminent re-making of the former Clipsal and Origin sites 
at Bowden as high density mixed use neighbourhoods is one of a number of major urban redevelopment 
project in Western Adelaide.  The State Government is investing significant resources into this project to 
ensure it provides a model for other parts of metropolitan Adelaide about how successful higher density 
urban neighbourhoods can be created.   

For its part, the City of Charles Sturt is looking closely at areas surrounding Bowden to ensure that the 
new Bowden project is well integrated with adjoining neighbourhoods. 

Urban redevelopment opportunities along the main railway to Outer Harbor and on the Grange spur-line 
have been identified by the soon to be released North West Corridor Structure Plan.  The City of Charles 
Sturt, in conjunction with Renewal SA, have progressed significant planning for the redevelopment of 
Woodville to complement the Cheltenham-St Clair project.  The remaking of Woodville West by Renewal 
SA is following close behind.   

The proposed electrification of the rail line and the introduction of new rolling stock will accelerate this and 
other regeneration processes – as will the proposed spur line, connecting to the proposed Transit 
Oriented Development at West Lakes. The State Government is also progressing the ongoing 
redevelopment of Port Adelaide.   

The 30 Year Plan contains population and dwelling targets on a regional basis.  In the Western Region, 
the targets are for 83,000 additional people and a further 42,600 dwellings over the next 30 Years.  The 
additional 83,000 people would see the 2011 census figure for the region of 215,516 people increase to 
around 300,000 by 2040. 

To achieve these targets, Western Adelaide will need to accommodate higher amounts of population 
growth than it has in recent years.  On an annual basis, the population targets for Western Adelaide 
approximate 2,750 people per year, which is more than twice the rate of growth in the region (1,300 
people/year) experienced between 2001 and 2011.  The Housing and Employment Land Supply Program 
2010 report notes that between 2004-05 and 2008-09, an average of 540 dwelling allotments were 
created in the region each year, which was below the requirement of 1,366 for the first 15 years of the 30 
Year Plan.  

This population growth will be accommodated through a continuation of urban regeneration and infill 
development that has occurred across the region for some time, as well as through specific urban 
development projects such as those described above that will create substantial housing opportunity 
above and beyond incremental infill development. 

Such redevelopment will help to diversify the housing stock in Western Adelaide which is currently 
characterised by a predominance of detached dwellings.  A greater variety of dwelling types will better 
meet the needs of a range of household types in the community, including older people, students, and 
growing numbers of lone person households and couples without children who may not wish to live in the 
traditional housing option of a detached dwelling on a large allotment.   

Of the 42,560 new dwellings to be created in Western Adelaide over the next 30 Years, the 30 Year Plan 
anticipates that 33,060 will be located within corridors. 
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Table 14.2 below summarises the number of dwellings likely to be created in each of these projects, and 
an indication of the additional population that could be housed in these places. Taken together, these 
projects alone could create approximately 19,000 new dwellings, accommodating a resident population of 
nearly 40,000 people.  

The renewal of urban neighbourhoods and construction of new dwellings and infrastructure provides the 
opportunity to adopt new technologies that improves the resilience of neighbourhoods.  For example, new 
homes that are carefully oriented and adopt best practice energy efficiency technologies will improve the 
quality of life for their occupants in a warmer climate characterised by more extreme weather events such 
as storms and heat waves.   Similarly, the layout of renewal of neighbourhoods can encourage a sense of 
safety in public spaces – when people feel safe and thus use public spaces, they are more likely to 
develop local networks that may assist in an emergency situation.     

 

Table 14.2: Summary of Key Urban Development projects in Western Adelaide 

Project Site Anticipated number                        
of dwellings 

Anticipated additional     
population 

Bowden Urban Village1 2,500 4,000 

Cheltenham/St Clair2 1,200 3,000 

Woodville West3 245 (450 new dwellings replacing 
180 existing dwellings) 

564 

Port Road Corridor (within West Torrens)4 3,098 6,196 

Henley Beach Road Corridor4 1,686 3,372 

Anzac Highway Corridor4 4,580 9,160 

Port Adelaide Station5 2000 4400 

Woodville5 600 1320 

West Lakes5 1800 3960 

Taperoo Station5 200 440 

Hendon Station5 200 440 

Kilkenny Station5 600 1320 

Osborne Station5 80 176 

Glanville Station5 90 198 

Seaton Station5 205 451 

Seaton Park5 107 235 

Grange Station5 95 209 
 

1 Data obtained from Bowden Urban Village Development Plan Amendment 
2 Data obtained from http://www.avjennings.com.au/SA/DevelopmentProfiles/St_Clair.aspx?ShowMap=true  
3 Data obtained from Woodville West Urban Renewal Project fact sheet – assuming 2.4 persons per dwelling 
4 Data obtained from draft West Torrens Housing Diversity DPA 
5 Data obtained from draft North West Corridor Structure Plan (not yet endorsed).  Population figures assume 2.2 people/household.  

 

http://www.avjennings.com.au/SA/DevelopmentProfiles/St_Clair.aspx?ShowMap=true
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To promote the implementation of the 30 Year Plan, the State Government produced the Housing and 
Employment Land Supply Program (HELSP) in 2010, which serves to more effectively guide the 
management of land supply for residential, commercial and industrial purposes. 

For the Study Area, the HELSP Report notes that while there are limited „broadacre‟ residential land 
development opportunities, the region has continued to provide a steady supply of new dwellings through 
infill development.  The report also identifies the need to progress structure planning and policy change to 
facilitate higher density infill and transit oriented development in key places, such as along the north-west 
corridor.  

The HELSP report allocates the 30 Year Plan dwelling targets for Western Adelaide into five year 
groupings for the first fifteen years of the Plan, as outlined in Table 14.3: 

Table 14.3: Dwelling Targets for Western Adelaide for the first 15 years of the 30 Year Plan 

Time period Dwelling target 

Short term (0-5 years) 6500 

Medium term (6-10 years) 7000 

Long term (11-15 years) 7000 

Total (0-15 years) 20,500 
Source: 2010 Report of the Housing and Employment Land Supply Program. 
 
 

The HELSP Report also provides an indication of the estimated supply of dwelling sites from programmed 
developments and minor infill development, with data for Western Adelaide summarised in Table 14.4: 

Table 14.4: Summary of Anticipated Development in Western Adelaide 

 
Short term        
(0-5 years) 

Medium term     
(6-10 years) 

Long term       
(11-15 years) 

Total             
(next 15 years) 

 Dwelling sites from programmed developments 3938 1450 1000 6388 

 Infill Development 2500 2250 2000 6750 
 

Source: Housing and Employment Land Supply Program (2010) 
 

14.3.1. Climate Change Impacts and Implications for Regional Growth 

The Study Area is forecast to grow by an additional 83,000 people by 2040 and will also experience a 
changing population profile.  Some issues arising from climate change for regional growth that are 
recommended for further consideration  in subsequent stages of the WARCCAP are outlined below. 

 The population needs increasingly adequate protection from extreme weather into the future.   
Dwellings can provide an energy efficient refuge for residents if suitably designed and/or retrofitted 
(as well as affordable), while also reducing the region‟s demand for electricity.  The suitability of 
existing dwelling stock throughout the Study Area should be considered further in order to quantify 
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vulnerability risks and to identify opportunities for adaptation through a built-form and/or services 
response.   

 According to trends, growth in population will increase demand for electricity, further adding pressure 
upon the region‟s energy supply during peak times.  Power loss, limited and/or expensive supply 
presents health and commercial dangers to the region.    Investigation into emerging power supply 
trends and options for the Study Area, including decentralised systems may reveal new adaptation 
solutions through greater diversity of power options.  

 More frequent and severe heatwaves are likely to impact on the community‟s health.  The region will 
have a greater proportion of people depending on the services of the community.  The implications of 
a changing climate on a population with a high proportion of dependents are not well understood.  
Additional research regarding the climate impacts of demographic change is needed. 

 Human behaviours may change in response to extreme heat events that cause increases in health 
risks.  This can impact on a wide cross section of the region‟s activities that are undertaken outdoors, 
including for example commercial and public works, education events and schedules, volunteering, 
recreation and fitness, music and sports events, and weekend markets.   

 Rising temperatures may affect the quality of air40 in the Study Area.  Warmer temperatures may 
exacerbate air quality issues, particularly in proximity to industrial areas, arterial roads etc.  It is 
recommended that further analysis of air quality in the region be undertaken to understand the 
potential risks and long term measures to manage these.   

 Climate change impacts are likely to increase competition for land across the Study Area.  Natural 
forces such as inundation and flooding, as well as ecological requirements will be competing with the 
population‟s own needs to accommodate growth and human adaptation responses.  

 The changing population and heightened health risks associated with rising temperature and other 
factors may change the demand for services from the community, for which there is likely to be 
continued competing priorities.   It is recommended that a services demand assessment be 
undertaken subsequent to more detailed community risk assessment.  This will inform priorities for 
adaptation responses.   

 

14.4. A Changing Industry and Employment Base 

The size and nature of jobs and economic activity in Western Adelaide into the future is a major influence 
of the region‟s resilience to climate change.  This is because different economic sectors are better able to 
withstand and adapt to changes in climate and weather patterns than others.   

In general, diversity in economic output and jobs reduces vulnerability because it lessens dependence on 
a single industry/sector. It is a strength to have a number of strong economic sectors because if one 
sector should struggle to adapt to a changing environment, the entire regional economy does not suffer.  
Diversity in economic activity also reduces vulnerability because the available jobs are more likely to 
match the skill set of an increasingly diverse community (and thus labour force).   

                                                      

40 Climate change alters the concentration and distribution of air pollutants and interferes with the seasonal presence of allergenic 
pollens in the atmosphere by prolonging these periods. (D‟Amato, 2010).   
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Economic trends at a State, regional and local level can help to understand the future composition of the 
region‟s economic base.  

At a State-wide level, a recent study by the Australian Bureau of Statistics found that South Australia's 
industries with the largest employment over the past decade were Health Care and Social Assistance, 
Retail Trade and Manufacturing.  Together they accounted for over one third of the state's average 
annual employment. More recently, from 2006-07 to the present, Health Care and Social Assistance has 
replaced Manufacturing as the industry with the largest employment in South Australia. 

The ABS study found that the state's Manufacturing industry showed negative growth in both employment 
and production between 2000-01 and 2009-10. It is possible that the Global Financial Crisis (GFC) and 
certain industry closures had some effect. Despite this, however, both state average annual employment 
(all industries) and economic output rose by 2% during GFC period, suggesting other influences within 
the broader economy. 

While the Study Area contains more than 30% of the State‟s manufacturing businesses, this sector has 
undergone significant change in recent times, and the region has seen significant growth in the freight 
transport, defence, warehousing and logistics industries.  

The diversifying nature of jobs and strengthening the resilience of the State economy to weather 
uncertain global economic conditions are strong themes for the State Government‟s Economic 
Development Board (EDB).  Their Economic Statement (EDB, 2009) highlights some of the key economic 
challenges and opportunities facing the State, including: 

 Biggest challenges will relate to labour, water, energy and carbon emissions 
 Future economic prosperity will depend on improved education and training – and higher rates of 

workforce participation 
 Economic growth needs to generate social and regional benefits  
 Productivity gains can be made through innovation and value-chain linkages 
 Planning is essential to yield the full benefits of population growth 
 The need for a robust program of infrastructure investment. 

Moreover, studies progressed by the City of Charles Sturt such as the Charles Sturt‟s Employment 
Revitalisation Plan, the “Quantitative assessment of Charles Sturt and Economic Models of Engagement 
and Delivery” Report (the Blandy Review) and Charles Sturt Industrial Land Study have identified a 
number of trends regarding industry and employment which have implications for all of Western Adelaide 
including: 

 Small and medium enterprises are expected to drive future economic growth 
 Smaller industrial users primarily want to be in the inner north and north-west, while bigger users are 

moving north 
 Mining, as well as defence, health and bio-science, are likely growth sectors 
 Population growth will be a key driver of regional economic activity 
 Physical and social infrastructure investment and renewal is needed to underpin growth (key issues 

are road transport, broadband speed and workforce development) 
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 New and revitalised employment areas will require improved urban amenity and better services (e.g. 
food outlets, childcare, public transport) to meet the needs of „knowledge workers‟  

 Greater flexibility is needed in industrial floorspace ratios as between the office and warehouse 
components of new development, with up to 60% office space being sought by some users 

 B-double access is a significant issue south of Grand Junction Road and drives some decisions to 
locate further north 

 Parking ratios too often drive development, and lead to reduced site coverage ratios – although co-
operative arrangements (such as shared parking) are not always favoured 

 Changes in retail spending patterns (i.e. rise of online shopping) impacting upon the function of some 
retail areas, while increasing demand for home-based businesses and distribution enterprises. 

These broad State-wide and regional trends occur in a policy environment where State and Local 
Government is deliberately planning for jobs.  Above and beyond targets for population growth and new 
dwellings are the targets in the 30 Year Plan for jobs growth.  For the Study Area, the target is for 40,500 
net additional jobs, which are to be delivered on top of the population and dwelling targets, and proposed 
transit oriented developments that may occur on traditional industry sites. 

The Housing and Employment Land Supply Program (2010) Report states that Western Adelaide 
contains 22.3% of Greater Adelaide industry zoned land – covering an area of 3151 hectares.  The report 
notes that there was 596 hectares of developable industrial land in Western Adelaide 2008.  With a 
projected demand of 621 hectares of industrial land in the region over the next 15 years, there are no 
short term industrial land supply issues, but issues will arise in coming years.  A key mechanism to 
achieving the 30 Year Plan jobs targets will therefore be finding ways to bring existing industrial lands 
back into full production, as well as creating new jobs in retailing and service sectors in new mixed use 
precincts.   

The 30 Year Plan also identifies some of the key infrastructure that is needed to underpin jobs and 
economic growth in the Western region.  These include upgrading South Road to become a non-stop 
north to south corridor, improving road and rail freight connections, electrifying the Outer Harbor railway 
and improving and expanding critical infrastructure at Outer Harbor.   

Figure 14.7 to Figure 14.9 on the following pages summarise industrial land uses, industrial land uses 
outside of industrial zones, recent industrial development and future industrial land in the form of maps 
from the  Housing and Employment Land Supply Program, prepared by the then Department of Planning 
and Local Government. 

14.4.1. Climate Change Impacts and Implications for Employment and Industry 

A further 40,500 jobs are planned to be created across the Study Area by 2040.  The effects of climate 
change that may present additional economic pressure to businesses and investment will need to be 
considered in terms of future employment or investment strategies.  Some relevant issues for 
employment and industry are outlined below.   

 Businesses will be affected either directly or indirectly from climate change (refer to Section 11) 
and will need to adapt and innovate to remain competitive.  Where adaptation is not feasible, 
there may be pressure for some businesses to migrate or restructure, however this may be offset 
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by new business start ups in the Study Area.  However, this is likely to occur within the context of 
current industry trends.  This will have consequences for: 
 
o Land use supply, in particular the suitability of long term land reserves for employment 

purposes as well as options for reusing existing employment lands for more intensive 
employment or other purposes.   

o Planning policy that facilitates business adaptation by supporting new business models, 
processes, and technologies. 

o Employment profile of the region and required skills and education programs to meet future 
industry needs.   

 
 The impacts of climate change upon regions lying outside of the Study Area can also have a 

flow-on effect for industry and businesses located within the Study Area.  For example, any 
reductions in primary industry production and value adding activities could affect businesses 
supplying goods and services, e.g  bottling activities, freight transport, fuel, fertilisers, machinery.   
It would be beneficial to map the region‟s economic linkages with industry sectors outside of the 
region that are vulnerable as well as well positioned (e.g. renewable energy) climate change.   
 

 Tourism in the Study Area may be seasonally affected as a result of warmer summers and milder 
winters, while tourism assets such as the Adelaide Airport, Adelaide Shores, and tourism 
operations along the coast and around Port Adelaide could potentially be directly affected.  Given 
the importance of tourism to the Study Area, more research is required to forecast the magnitude 
of potential impacts.   

 

14.5. Summary  
 

 Short term population projections expect Western Adelaide to reach a size of approximately 
255,000 people by 2026.  By 2040, this population is expected to be closer to 300,000.  As the 
population grows, the population is also expected to continue to grow older.  There will also be 
more „dependents‟ for every person in the working age population.  
 

 The rate of population growth and new dwelling construction is expected to be higher over the next 
30 Years than has been experienced in recent times.  The urban form in Western Adelaide is, and 
will continue to change with an emphasis on increasing residential densities, especially close to 
transport and services. Population and dwelling targets will be achieved through continued urban 
infill across the region, as well as through significant urban development projects. 
 

 The Study Area will continue to provide jobs to a large number of people living within and outside 
the region.  Economic infrastructure and large businesses are vitally important to communities 
within and outside of the Study Area.  
 

 Achieving a target of 40,500 net additional jobs over the next 30 years will require the development 
of existing sites, as well as the revitalisation of existing industrial areas.  Employment land supply 
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areas may need review in light of future business requirements and climate change risks. Planning 
for employment will need to consider the rise of small-medium size enterprises, trends in 
employment and industry, and address key infrastructure requirements.   
 

 Recommendations for subsequent stages of the WARCCAP project include: 
 

 The implications of a changing climate on a population with a high proportion of dependents are 
not well understood.  Additional research regarding the climate impacts of demographic change 
is needed.  This should include special consideration being given to the capacity to adapt by 
different demographic cohorts, as well as culturally and linguistically diverse and socio-
economically disadvantaged communities. 

 A services demand assessment should be undertaken to inform government resourcing 
priorities for adaptation responses. 

 Given the importance of tourism to the Study Area, more research is required to forecast the 
magnitude of potential impacts arising from climate change.   

 Undertake an analysis of climate change impacts on air quality to understand the potential risks 
and long term measures to manage these.  

 It would be beneficial to map the region‟s economic linkages with industry sectors outside of the 
region that are vulnerable as well as well positioned (e.g. renewable energy) climate change. 

 Investigation into emerging power supply trends and options for the Study Area, including 
decentralised systems may reveal new adaptation solutions through greater diversity of power 
options. 
 

  



WESTERN
ADELAIDE

WILLS ST

JETTY RD

FLETCHER 
RD

SOUTH TCE

M
ERSEY 

RD

WILLOCHRA ST

WILKINS RDSEMAPHORE RD

GARDEN ISLAND CSWY

GR
AN

D 
TR

UN
KW

AY

HANSON 
R O

AD 
NO RTH

PE
LI

CA
N 

P O
I N

T 
RD

W
OOL NOUGH 

RD

BEDFORD ST

SIR KEITH SMITH DR
EL

DE
R 

R D

LA
DY 

GO
W

RI
E 

DR

PORT RIVER EXP

PE
RK

IN
S 

DR

NE
LS

ON 
ST

VI
CT

OR
IA 

RD

LA
DY 

GO
W

RI
E 

DR

CORMACK RD

STRATHFIELD TCE

HART ST

FRANCIS ST

ST VINCENT ST

MI
LIT

AR
Y R

D

EASTERN PDESEMAPHORE RD KAPARA RD

PORT
ADELAIDE
ENFIELD

SALISBURY

Wingfield

Garden
Island

Largs
North

Outer
Harbor

Exeter

Ottoway

Port Adelaide

Birkenhead

Taperoo

North
Haven

Semaphore

Gillman

St Kilda

Glanville

Dry Creek

Bolivar

New
Port

Largs
Bay

Peterhead

Osborne

Torrens Island

!23

!22

!22

!18

!20

!21

!17

!22

!21

!19

Industrial land use

Industrial land use
outiside of industrial
zones

Potential industrial land

New industrial stocks
since 2008

Future industrial land

Industrial zones 2008

Cadastre

South Australian Government
Region boundary
Planned urban lands to 2038

Local government boundary

Primary freight road

Secondary freight road

Main road

railway

DPLG ID: 3212

1

2

3

INDUSTRIAL

±
0 200 400 600 800 1000 metres

Western Adelaide Region
Map 1

© Government of South Australia 2010

!!17 West Pelican Point, Outer Harbor

!!18 East Pelican Point, Outer Harbor

!!19 Techport Australia

!!20 Veitch Road, Osborne

!!21 Port Adelaide

!!22 Gillman Eco-Industrial Precinct

!!23 Wingfield

Figure 14-7 HELSP Western Adelaide Map 1



WESTERN
ADELAIDE

NORTHERN
ADELAIDE

GR
AN

D 
TR

UN
KW

AY

BEDFORD ST

HA
NS

ON 
RO

AD 
NO

RT
H

DA
YS 

RD

M
ERSEY 

RD

TORRENS RD

EL
DE

R 
RD

SOUTH TCE

WILKINS RD

GARDEN ISLAND CSWY

KAPARA RD
DA

VI
D 

TC
E

SALISBURY HWY

TA
PL

EY
S 

HI
LL 

RD

FI
ND

ON 
RD

AD
DI

SO
N 

RD

FRANCIS ST

WOODVILL
E RD

COMMERCIAL RD

PORT RIVER EXP

WEST LAKES BV D

GRAND JUNCTION RD

EASTERN PDE

CH
EL

T E
NH

AM 
PD

E

REGENCY RD

PE
RK

IN
S 

DR

HA
NS

ON 
RD

TORRENS RD

SO
UT

H 
RD

CH
UR

CH
ILL

 R
D

CORMACK RD

PORT RD

OLD PORT RD

PORT ADELAIDE
ENFIELD

SALISBURY

CHARLES
STURT

Kilburn

Largs
North

Royal
Park

Angle
Park

West
Croydon

Woodville
Hendon

Taperoo

Mansfield
Park

Largs
Bay

Port Adelaide

Ottoway

Seaton

Devon Park

Regency
Park

Woodville
Park

Prospect

Woodville
North

Croydon
Park

Ferryden
Park

Woodville
West

Woodville
Gardens

Torrens
Island

Kilkenny

Gillman

Dry Creek

Pennington

Wingfield

Garden Island

Athol
Park

Woodville
South

Cheltenham

Dudley
Park

Rosewater

Albert
Park

AlbertonQueenstown

!21

!22

!21

!22

!22

!25

!23

!24

Industrial land use

Industrial land use
outiside of industrial
zones

Potential industrial land

New industrial stocks
since 2008

Future industrial land

Industrial zones 2008

Cadastre

South Australian Government
Region boundary
Planned urban lands to 2038

Local government boundary

Primary freight road

Secondary freight road

Main road

railway

DPLG ID: 3212

1

2

3

INDUSTRIAL

±
0 200 400 600 800 1000 metres

Western Adelaide Region
Map 2

© Government of South Australia 2010

!!21 Port Adelaide

!!22 Gillman Eco-Industrial Precinct

!!23 Wingfield

!!24 Cast Metals Precinct

!!25 Regency Park

Figure 14-8 HELSP Western Adelaide Map 2



EASTERN
ADELAIDE

SOUTHERN ADELAIDE

WESTERN ADELAIDE

W
AR 

MEMORIAL DR

HA
RD

YS 
RD

HAWKER ST

M
O

RP
HE

TT 
RD

WEST BEACH RD

LEADER ST

GEORGE ST

LIPSETT TCE

VI
CT

OR
IA 

ST

BONYTHON AV

MOORINGE AV

JAMES MELROSE RD

CARLTON PDE

ASHWIN PDE

GRANGE RD

BURBRIDGE RD

TA
PL

EY
S 

HI
LL 

RD

H OL BR OO KS 
R D

HENLEY BEACH RD

TRIMMER PDE

ANZAC HWY

FI
ND

ON 
RD

FR
ED

ER
IC

K 
RD

SIR DONALD BRADMAN DR

PORT RD

MANTON ST

EA
ST 

AV

CRITTENDEN RD

JA
ME

S CO

NGDON 
DR

AI
RP

OR
T R

D

RO
W

EL
LS 

RD

RICHMOND RD

PA
RK TC

E

CROSS RD

ADAM ST

SIR DONALD BRADMAN DR

SO
UT

H 
RD

MA
RI

ON 
RD

GLOVER AV

TORRENS RD

UNLEY

CHARLES STURT

ADELAIDE

WEST
TORRENS

MARIONHOLDFAST
BAY

Marleston

Edwardstown

Everard
Park

Mile
End

South

Cumberland
Park

Adelaide
Airport

Findon

West
Richmond

South
Plympton

West
Croydon

Ashford

Clarence
Park

Adelaide

Glenelg
North

Kidman
Park

Brooklyn
Park

Brompton

North
AdelaideFlinders

Park

Plympton

Torrensville

Glandore

Forestville

Wayville

Camden
Park

Cowandilla

North Plympton

Kurralta
Park

Woodville
South

Renown
Park

Black Forest

CroydonSeaton

Henley
Beach

West
Hindmarsh

Bowden

Devon
Park

Hilton

Mile End

Netley

Welland

Richmond

West
Beach

Beverley

Woodville
West

Lockleys

Fulham

Underdale

Novar
Gardens

Allenby
Gardens

Millswood

Keswick

Keswick
Terminal

Clarence
Gardens

Thebarton

Croydon Park

Fulham
Gardens

Henley
Beach
South

Ridleyton

Hindmarsh

!28

!27

!28

Industrial land use

Industrial land use
outiside of industrial
zones

Potential industrial land

New industrial stocks
since 2008

Future industrial land

Industrial zones 2008

Cadastre

South Australian Government
Region boundary
Planned urban lands to 2038

Local government boundary

Primary freight road

Secondary freight road

Main road

railway

DPLG ID: 3212

1

2

3

INDUSTRIAL

±
0 200 400 600 800 1000 metres

Western Adelaide Region
Map 3

© Government of South Australia 2010

!!27 Adelaide Airport East Precinct

!!28 Adelaide Airport Morphett Precinct

Figure 14-9 HELSP Western Adelaide Map 3



 

234 

 

15. Services Profile 
 

15.1. Background 

The Study Area contains a number of facilities and services which underpin community health, wellbeing 
and participation.   

A profile of the services available in the region has been undertaken to understand the scope and number 
of health, community support, educational, arts and culture and emergency management services in the 
region.  This review focuses on the current provision of services, as well as the identification of existing 
gaps and potential future challenges associated with population growth and change in the context of a 
changing climate.  

15.2. Health and Community Support Services  

The review of health outcomes in Sections 6.13 to 6.16 revealed that above average proportions of the 
Western Adelaide population is living with chronic diseases, psychological distress, and require 
assistance with their core activities. 

The following review of health and community support services available in Western Adelaide sheds light 
on programs and assistance that is available to meet the health and wellbeing needs of the community.   
Data regarding the number and rate of services provided in the following section relate to actual services 
that were provided (e.g. GP visits) as recorded by Medicare and the Department of Veterans Affairs.    

15.2.1. GP Services 

As shown in Table 15.1, in 2009/10, there were approximately 1.3 million GP services offered in Western 
Adelaide, at a rate of 551,482 per 100,000.  When compared with the Adelaide Statistical Division, the 
rate of GP services in the region was slightly above average, indicating there were more visits to GPs in 
the Western Adelaide region per head of population.   

Within the region, numerically and as a rate, the most GP services were provided in Port Adelaide 
Enfield, while the fewest were provided in West Torrens.   

Table 15.1: GP Services1  

 Number Rate per 100,000 

Port Adelaide Enfield 666,549 572,247.1 

Charles Sturt 634,160 541,446.0 

West Torrens 314,779 521,434.7 

Western Adelaide 1,302,943 551,481.5 

Adelaide Statistical Division 6,780,359 549,554.5 
Data Source: Public Health Information Development Unit using data from the Department of Health and Ageing, 2009/10. 
1 Western Adelaide, in the Social Health Atlas, is defined as per the State Government boundaries. 
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15.2.2. Better Access to Psychiatrists, Psychologists and General Practitioners Initiative 

The Better Access initiative is a COAG led program that is seeking to increase community access to 
mental health professionals and team-based mental health care.  Under the initiative, general 
practitioners are encouraged to work more closely and collaboratively with psychiatrists, psychologists, 
social workers and occupational therapists. 

Figure 15.1 below summarises outcomes from the Better Access Initiative in 2009/10, with supporting 
data tables found in Section 3.1 of Appendix C. 

In 2009/10, approximately 14,500 residents in Western Adelaide had undergone the process of having a 
mental health plan prepared by their GP.  This equates to a rate of 6,591 people per 100,000, which is 
well below the rate across metropolitan Adelaide.  Within the region, proportionally more residents in Port 
Adelaide Enfield have had a mental health care plan development than in Charles Sturt or West Torrens.   

This occurrence of proportionally fewer people having had a mental health care plan prepared is of 
particular concern considering that the region is home to above average proportions of residents living 
with high or very high levels of psychological distress.   

Psychiatrist services were provided in Western Adelaide in 2009/10 at a rate slightly above that across 
the Adelaide Statistical Division.  Within the region, the services were provided at the highest rate in West 
Torrens (at 706.1 per 100,000 people) and lowest in Port Adelaide Enfield (623.6 per 100,000 people).  
This suggests that residents in Port Adelaide Enfield may need to access psychiatrist services elsewhere.   

Psychologist services were provided in Western Adelaide in 2009/10 at a rate slightly below the ASD 
average.  Within the region, the highest rate of provision of services was in Charles Sturt (11,862 services 
per 100,000) while the lowest rate of provision of services was again in Port Adelaide Enfield (10,777 per 
100,000). This suggests that residents across the region, but especially in Port Adelaide Enfield may 
need to access psychologist services elsewhere.   

There were a total of 924 social worker services provided through the Better Access Initiative in Western 
Adelaide in 2009/10, at a rate of 427 services per 100,000.  This compares with a rate of 620 per 100,000 
in Greater Adelaide, again suggesting that the rate of service provision in the Study Area is below 
average.  Within the region, the rate of social worker services is particularly low in Port Adelaide Enfield 
(384 per 100,000) and Charles Sturt (400 per 100,000). 

Occupational Therapist services were provided through the Better Access Initiative in Western Adelaide 
in 2009/10 at a rate of 474 per 100,000 people.  This was higher than the rate across the ASD of 331.6.  
Occupational Therapist services were provided at the highest rates in Charles Sturt (646 per 100,000 
which is nearly twice the ASD rate) and were lowest in Port Adelaide Enfield (286 per 100,000). 
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Figure 15.1: Mental Health Services Provided through the Better Access Initiative1  

Data Source: Public Health Information Development Unit using data from the Department of Health and Ageing, 2009/10. 
1 Western Adelaide, in the Social Health Atlas, is defined as per the State Government boundaries. 

15.2.3. Private Health Insurance 

As shown in Table 15.2, in 2007/08, 44.5% of Western Adelaide‟s population over the age of 15 were 
reported  tobe holding private health insurance.  This is much lower than the percentage across the 
Adelaide Statistical Division of 51.2%, indicating that residents in the Study Area are more reliant on 
public health services. 

Within the region, proportionally more people in West Torrens are holders of private health insurance 
(49.5%), while only 38.4% of Port Adelaide Enfield‟s residents have private health insurance.  

Table 15.2: Rates of Private Health Insurance1  

 Number Percentage2 

Port Adelaide Enfield 34,403 38.4 

Charles Sturt 40,297 45.5 

West Torrens 22,675 49.5 

Western Adelaide 80,151 44.5 

Adelaide Statistical Division 491,686 51.2 
Data Source: 2007/08 National Health Survey via the 2011 Social Health Atlas of Local Governments. 
1 Western Adelaide, in the Social Healh Atlas, is defined as per the State Government boundaries. 
2 Refers to the population over the age of 15. 
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15.2.4. Annual Health Assessments of Older People 

Another indication of the level of health care services available in the community is the number of older 
people having an annual health assessment.   

As evident in Table 15.3, in 2009/10, 3,552 people over 75 in Western Adelaide had undertaken their 
annual health assessment, at a rate of 16,880 per 100,000.  When compared with the Adelaide Statistical 
Division, proportionally fewer older people had undertaken this assessment.  This is of particular concern 
considering that the region is home to above average proportions of older people. 

Within the region, Port Adelaide Enfield had the highest rate of older people undergoing the annual health 
assessment, at approximately 18,500 per 100,000 (which is still below the rate across the ASD).  The 
rates of undergoing an annual health assessment are particularly low in both Charles Sturt and West 
Torrens (16,054 and 16,245 per 100,000 respectively).    

Table 15.3: Annual Health Assessments of Older People1  

 Number Rate per 100,000 

Port Adelaide Enfield 1,700 18,521.1 

Charles Sturt 1,716 16,054.1 

West Torrens 952 16,245.2 

Western Adelaide 3,552 16,879.7 

Adelaide Statistical Division 17,625 19,388.0 
Data Source: Public Health Information Development Unit using data from the Department of Health and Ageing, 2009/10. 
1 Western Adelaide, in the Social Health Atlas, is defined as per the State Government boundaries. 

15.2.5. Audit of Health and Community Support Services 

A range of health and community support services are available in the Study Area.  These are provided 
by a range of different providers, serving different population catchments with different service focuses.   

An audit of the health and community support services has been undertaken to better understand the 
range, focus and geographical catchment of services available in the Study Area.  This audit is critical to 
better understand the statistical data about rates of service provision in the region, especially as it relates 
to existing service gaps.  This review is not exhaustive, but rather has sought to understand the range, 
focus and geographical catchment of service provision in the region, to better understand provision and 
gaps in light of projected population growth and climate change. 

In summary, key primary health care services in the region is centred around an established and 
expanding health precinct within Woodville.  The centre-piece of this is the Queen Elizabeth Hospital, 
which is the main public hospital for the entire Study Area.  In addition, the new Royal Adelaide Hospital 
being constructed immediately adjacent the Western Region will provide a very high level services to 
residents of the western suburbs.  

The Queen Elizabeth Hospital provides a nucleus around which a range of other support services have 
been established.  This includes a GP Plus Health Care clinic which provides support services such as 
child and youth health, nursing, injury treatment, aboriginal health, dental, community mental health 
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services and chronic disease self management programs as well as the „Second Story West‟ not-for-profit 
youth mental health service.  

Port Adelaide provides a focal point for a range of mental health and community support services.  A 
major service provider in Port Adelaide is Uniting Care Wesley who provide a range of mental health, 
family support, youth, training and employment and housing related services from two sites in Port 
Adelaide itself.  These services focus on Port Adelaide and surrounding suburbs in the northern part of 
the region.  

Uniting Care Wesley also has a strong presence in nearby Seaton, where a range of programs are run 
from a community facility called Seaton Central.  The Communities for Children initiative, which provides 
a range of programs to support the development of young children and their parents, is run from Seaton 
Central.  The Cowandilla Children's Centre for Early Childhood Development and Parenting provides 
similar programs in the southern part of the region.   

The inner north west precinct around Thebarton and Bowden is a focus for a range of community 
development and health support services.  These include the Comskil not-for-profit initiative that 
provides basic training and skill development to improve pathways to employment, the Adelaide 
University‟s Centre for Treatment of Anxiety & Depression and the Bowden-Brompton Community Group.  

There are a number of programs in Charles Sturt and Port Adelaide Enfield that are targeted towards 
residents from culturally and linguistically diverse backgrounds.  The Commonwealth Government 
Ethnic-Link program based in Port Adelaide, for example, ensures that older people from CALD 
backgrounds have access to supports that will assist them to remain living in their own home. The 
Westwood Clinic provides psychological Services in Vietnamese for the large Vietnamese population 
residing in surrounding suburbs, while the Filipino Australian Community Service based at Ottoway is an 
example of services targeted at specific cultural groups. 

In the far east of the region is the Hampstead Rehabilitation Centre which provides clinical rehabilitation 
services for people suffering from traumatic brain injury, stroke, spinal cord injury, orthopaedic conditions, 
amputations and other neurological and medical disorders. 

A range of not-for-profit organisations providing health, aged care and community support services have 
their metropolitan or regional offices in the Study Area.  These are wide ranging and include the ACH 
Group, the Asthma Foundation of SA, Australian Refugee Association, Life Education, Life without 
Barriers, Overseas Chinese Association of SA Inc. 

Local Government in all three Councils provide a range of support services which meet community 
needs and foster social inclusion.  The services vary from Council to Council but include libraries, 
community centres, grants and awards programs, volunteering and community buses. All three Councils 
deliver the Home and Community Care program for older people on behalf of the Commonwealth 
Government.   

In addition, Rotary clubs, churches, sporting and recreational clubs, special interest groups, community 
gardens and residents‟ associations located across the region provide a range of community support 
services.   
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15.2.6. Climate Change Impacts and Implications Regional Health 

Health impacts on the community are anticipated to be felt as a direct result of the physical effects of 
climate change upon the region, specifically increases in extreme events, increases in temperature, 
decreases in rainfall and increases in sea-level. 

According to Traub, Bradt and Joseph (2007)41, the health effects of extreme climate related events may 
include:   

 Fatalities and injuries. 
 Diseases from water contamination and other effects related to the quantity and quality of water. 
 Vector-borne diseases. 
 Food-borne diseases. 
 Dietary changes due to cost and availability of food. 
 Effects of poor air quality. 
 Possible impact of chemical exposures (resulting from spills from damaged pipes, industrial 

storage, etc). 
 Impact of changes to infrastructure and essential services. 
 Lapsed chronic disease management. 
 Psychological stresses of dislocation and the experiencing of the extreme event. 
 Reduction in sense of community. 
 Stress from loss of income and assets. 

Over the longer term, the physical effects of climate change including higher temperature, changes in sea 
level, changing precipitation patterns can lead to further impacts on the community, as reported by Horton 
and McMichael (2008).  These impacts include: 

 Increases in malnutrition  and consequent disorders, the result of  impacts on food production 
(with implications for child growth and development), 

 Increased deaths and injury resulting from heatwaves, fires and droughts, 
 Increased risk of water-borne infectious diseases from poor water quality, 
 Increased rates of cardiorespiratory diseases from higher concentrations of ground-level ozone. 
 Increased risk of vector-borne diseases caused by altered spatial distribution of some infectious 

diseases. 
 Increase in food-borne infectious diseases, through exposure to higher temperatures, 
 Increases in asthma and allergic diseases from increased production of aero-allergens (spores, 

pollens) in some areas. 
 Mental health problems and emotional stresses associated with social, economic and 

demographic dislocations (particularly with children) 
 Populations exposed to climate-related extreme weather events or disasters experience social, 

physical and material conditions that adversely affect mental health. Post-traumatic stress 
disorder, depression and anxiety may all result.  Because of increasing numbers of extreme 
weather events, the impact of natural disasters on mental health is a growing concern.  

                                                      

41 Published by the Australian Medical Association (2008) 
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The Western Australian Department of Health (2008) has examined the effects of climate change upon 
the health of its communities and identified a comprehensive range of potential impacts.  This has led to 
the preparation of risk assessment and prioritisation of adaptation responses.  

In regard to the Study Area, there is likely to be an increase in the volume of patients as well as a change 
in the patient demography and health issues.  There is already a relatively higher proportion of people in 
the Western Adelaide living with chronic diseases and psychological distress, which may be exacerbated 
by conditions associated with climate change.  

More detailed analysis of vulnerable groups will be required as part of the subsequent stages of the 
WARCCAP.  On the supply side, health related infrastructure and services across the Study Area needs 
to be examined in detail to assess its adequacy and reliability to cope with likely service demands 
associated future climatic conditions.  

 

15.3. Education 

Figure 15.2 shows the location of educational institutions across the Study Area, while Table 15.4 
provides the supporting statistical data, demonstrating that, with the exception of tertiary campuses, 
educational institutions are spread across the region.   

Port Adelaide Enfield contains the majority of the region‟s tertiary campuses, being home to four TAFE 
campuses and one other institution.  It should be noted, however, that residents in the inner parts of the 
region are able to access a number of tertiary educational opportunities in the City of Adelaide.  In 
addition, adult education is available through various initiatives run out of Council community centres, and 
through not-for-profit providers. 

Table 15.4: Summary of Educational Institutions located in Western Adelaide 

Category Number in  
Western Adelaide 

Port Adelaide 
Enfield 

Charles             
Sturt 

West             
Torrens 

Care-based institutions2 110 46 39 25 

Non-school institutions3  27 11 11 5 

Pre-schools 48 21 18 9 

Primary schools 62 24 25 13 

Primary and secondary schools 15 5 6 4 

Secondary schools 17 8 6 3 

Special schools 3 1 1 1 

Tertiary campuses 8 5 1 2 
 Data Source: Department of Planning Transport and Infrastructure database.  
1 – Defined as the entirety of three Councils. 
2 – Includes childcare centres, OSHC and Vacation Care Centres. 
3 – Includes new arrival education programs, schools for the hearing impaired, disability units and special-focus programs (e.g. CSIRO Science 
Education Centre) 

 
 



!.

"/ !.

!.

!.

"/

"/

"/

"/

"/

"/

"/ "/

"/

"/

"/

"/

!.

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

#

#

"/

"/

"/

#

!.#

#

#

#

!(
"/

#

!.

!.

"/

"/

#

#

#
"/

"/

"/

"/

"/

"/

#

"/

!(

!(

!.

"/

"/

!.

#

"/

#

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

"/

!.

!.

"/

"/

"/

"/
!.

!.

"/

#

"/#

#

!.

"/

Gorge Rd

North
 Ea

st 
Rd

M
ario n Rd

Cross Rd

M
ili

ta
ry

 R
d

Tapl eys Hi ll  R d

Grand Junction Rd

Sa
lis

bu
ry

 H
wy

Anzac Hwy

Grange Rd

Greenhill Rd

Vi
ct

or
ia

 R
d

Portrush  R d

Torrens Rd

Lo
w

er
 N

or
th

 E
as

t R
d

Magill Rd

Regency Rd

Pro sp ect Rd
Go odw

oo d Rd

Ch urchi ll  R d

F ul la rto n Rd

Henley Beach Rd

Belair Rd

Seaview
 Rd

Unl ey Rd

Pa
yn

eh
am

 Rd

Diagonal Rd

Sir Donald Bradman Dr

Glen Osmond Rd

Ham
p ste ad Rd

North Tce

Cav
an Rd

Richmond Rd

South Tce

W
est Tce

Park
 Tc

e

Hutt St

Fiv
ea

sh
 D

r

Robe Tce

Burbridge Rd

From
e Rd

Addis on Rd

Ascot Av

Hackney Rd

Glover Av

Causew
ay Rd

Park Rd

Jeffcott St
O'connell St

Ne ls on  St

Bartels Rd

West Lakes Bvd

Nottage Tce

Port Rd

Wes
t L

ak
es

 Bvd

South Rd

M
ai n N

orth Rd

Port Rd

South Rd

CITY OF PORT ADELAIDE ENFIELD

CITY OF CHARLES STURT

CITY OF WEST TORRENS

Adelaide

West Lakes

Outer Harbor

Henley Beach

Port Adelaide

Figure 15.2 Educational institutions

Education Services

"/ Government Primary

"/ Independent Primary

!. Government R-12

!. Independent R-12

# Government Secondary

# Independent Secondary

!( Government Special Needs

City of Charles Sturt

City of Port Adelaide Enfield

City of West Torrens

Study Area

!
Adelaide

°
0 2

        KilometresA4 1:100,000

F:
\V

E2
36

68
\T

ec
hn

ic
al

\S
pa

tia
l_

D
at

a\
Ar

cG
IS

\F
ig

ur
e 

15
-2

 E
du

ca
tio

n.
m

xd
 1

1:
42

:3
6 

AM
 W

ed
ne

sd
ay

, 2
0 

M
ar

ch
 2

01
3 

cj
oh

ns
on

 



 

242 

 

15.4. Arts and Culture 

The Study Area is home to a significant number of artists, galleries, studios, theatres, museums and 
artistic and cultural organisations. 

Key arts and cultural facilities in the region include the Parks Arts and 
Function Centre which includes two theatres, function rooms, studio and 
gallery space.  The Port Community Arts Centre is a community-based arts 
group, located in the heart of Port Adelaide, and has been serving the artistic 
community of Port Adelaide Enfield for over twenty-two years. The Woodville 
Town Hall and the Thebarton Theatre are also significant community assets.   

Other community centres, libraries and civic centres in the region, such as 
those in Enfield, Fulham, Hillcrest, Sempaphore, Lefevre, Kilburn, Woodville, 
Bower Cottages, Cheltenham, Henley and Grange and West Lakes provide 
important spaces for performing and visual arts. 

The City of West Torrens also has the Hamra Centre Auditorium Gallery 
which permanently hosts different art exhibitions and programs throughout 
the year. 

 

Public Art is a key focus for Local Government in the Study Area.  As recently documented by Charles 
Sturt, public art brings significant benefits to local communities, including: 

 Community and social development 
 Increased pride in the public realm 
 Expression of ideas leading to increased understanding 
 Establishment of regional identity 
 Professional development opportunities for artists.  

Existing and future public art is therefore an important community asset that 
will need to be maintained in a changing climate.  It may also provide a focal 
point around which community conversations can start about adapting to 
climate change.   

Councils in the regions also support artistic and cultural expression through 
events, grants, artist registers and artist forums.  

 

15.5. Emergency management 

Emergency management is critically important to climate change adaptation planning.  An increased 
frequency and intensity of extreme weather events such as storms, floods and heatwaves means that 
new pressures may be placed on existing emergency management systems and agencies. 
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All South Australian State emergencies are governed under the Emergency Management Act 2004. This 
legislation provides the authority for the State Emergency Management Plan (SEMP), which details the 
responsibilities and strategies of the State Government to manage significant State emergencies.  

The following profile provides an audit of the roles and presence of different agencies involved in 
emergency management in Western Adelaide.      

15.5.1. State Emergency Service 

The South Australian State Emergency Service (SES) is a volunteer based service that provides 
emergency response across the State from 67 units across the state that mobilise over 1600 volunteers. 

The SES plays a critical role as the Control Agency for extreme weather and flood in South Australia.  
The SES plays a strong role in increasing community awareness and preparedness relating to extreme 
weather events.  Examples of campaigns and programs run by the SES include Flood Safe, Storm Safe, 
the Heatwave Information Guide and Emergency Connect.  

The South Australian State Emergency Service operates across the Study Area from the State 
Operations Coordination Unit located at the Adelaide Airport, the Western Adelaide unit at Brooklyn Park, 
the Dog Operation Unit at Gilles Plains and the Enfield Unit based at Northgate.  

15.5.2. Alert SA 

The State Government has established the Alert SA website to bring together social media messages 
from South Australia's emergency services via Twitter, Facebook and RSS in one place. 

The website plays an important information provision role in emergency situations by drawing together 
media feeds from the CFS, SAPOL, SES, MFS and the Bureau of Meteorology. 

15.5.3. Disaster Assist 

Disaster Assist is a Commonwealth Government initiative that provides information on assistance for 
current disasters and links to assistance and responses to previous disasters that have impacted 
Australians.  

Assistance from the Australian Government may be provided to aid the recovery of Australians most 
affected by a disaster. In such cases, the website will have up to date public information messages, 
relevant free call numbers, information on Australian Government Assistance Packages and links to other 
relevant information. 

The website will also increasingly include information on building resilience to better prepare for and 
withstand the impacts of disasters. 

15.5.4. Families SA Emergency Management Program 

The Families SA Emergency Management Program provides advice and assistance to help people and 
communities recover from floods, droughts, storms and bushfires. This State-based service incorporates 
the provision of food, accommodation, financial support, information and referral. 
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The program ensures the establishment of Evacuation Centres to provide immediate assistance.  After a 
significant event, the program coordinates home visits to affected households and the establishment of 
local recovery centres to provide advice and information. 

The program is implemented working closely with a range of other agencies and service providers, 
including the Australian Red Cross, Uniting Church Pastoral Ministry Services, Lions Club of SA, Rotary 
Club, Housing SA, Animal Welfare Unit, Insurance Council of Australia and Centrelink. 

15.5.5. Ambulance Services 

The South Australian Ambulance Service operates across the Study Area from stations at: 

 Port Adelaide 
 Thebarton 
 Fulham 
 Brooklyn Park 
 Ashford 
 Camden Park.  

15.5.6. Firefighting Services 

The South Australian Metropolitan Fire Service operates across the Study Area from stations at: 

 Brooklyn Park 
 Camden Park 
 Largs North 
 Marine Vessel 
 Oakden 
 Port Adelaide 
 Woodville. 

15.5.7. South Australia Police  

The Police play an important role in responding emergency situations, run community education 
campaigns about a range of issues and are often the first point-of-call for community members seeking 
information. 

South Australian Police operate across the Study Area from stations at: 

 Henley Beach 
 Holden Hill 
 Netley 
 Parks (Ottoway) 
 Port Adelaide. 
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15.5.8. The Red Cross 

The Red Cross is a major not-for-profit organisation who provide assistance in emergency situations. 

The Red Cross also play an important role in community education and prevention.  Examples of this 
include the Bushfire – Preparing to Leave Early booklet, and associated campaigns.   

The Red Cross have been working with particular groups in the Adelaide Hills, such as older people and 
people with disabilities, to help them plan for bushfire events.  Such programs may become increasingly 
relevant to urban communities such as Western Adelaide as extreme weather events become more 
frequent and intense with climate change.   

15.5.9. Local Government 

Local Government play a number of important roles in the community with respect to emergency 
management. 

Among the most significant of these is information provision, whereby Councils provide information to 
the community about the best agency to contact in the event of an emergency. 

As providers of public facilities and programs, Councils play a role in ensuring public safety in its 
facilities/programs in the event of an emergency.  This has already emerged as an issue for some Local 
Governments across the State who are developing different policies regarding the use of Council facilities 
such as libraries on extreme hot weather days. 

Local Government also has an emergency management role as an employer.  A changing climate and 
more frequent and intense weather events may require Councils to develop new policies and emergency 
responses to ensure the safety and wellbeing of its staff.   

Under the Local Government Act 1999 and the Emergency Management Act 2004, Council is required to 
develop and maintain an Emergency Response Plan. Some Councils do fulfil this obligation through 
detailed emergency management plans while others have shorter policies which formally articulate the 
role of Local Government in emergency management.   

The Local Government Association has recently released the Extreme Heat Guide for Local Government 
in SA to guide Councils on dealing with heat waves. It cautions Councils about directly providing „refuge‟ 
services (LGA 2012). 

15.5.10. Emergency Management Zones 

The State is divided into Emergency Management Zones. These Zones are based, with the exception of 
the Adelaide Hills and Fleurieu/Kangaroo Island Zone, on the Government Reform Commission Uniform 
Regional Boundaries. This means that the Western Adelaide region is entirely located within one 
Emergency Management Zone.  
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Under the State Government Government‟s emergency management framework, each Zone has a Zone 
Emergency Management Committee (ZEMC). The ZEMC is responsible for the local planning to support 
the State Emergency Management Plan and is required to take into account local issues, the nature and 
level of risk to the local Zone and local resources available to deal with the risk. 

The Western Adelaide region is in the process of development a Zone Emergency Management Plan 
which will include a focus on heat waves and inundation.   

It is recommended that the development of the Zone Emergency Management Plan for Western Adelaide 
be closely monitored as the WARCCAP project progresses, and that its directions inform the integrated 
vulnerability assessment.  It will be important to assess the Zone Emergency Management Plan against 
the climate projections contained within this report as well as risks and vulnerabilities articulated in 
subsequent stages of the project. This will help to identify any gaps in emergency management planning. 

 

15.6. Rates of Provision and Service Demands 

The existing provision of services comes in the context of projected population growth in Western 
Adelaide, which will increase demand for services and potentially exacerbate existing service shortfalls. 

A Service Planning Model for Social Infrastructure and Community Services has recently been prepared 
for the Cities of Charles Sturt, Playford and Onkaparinga, as well as for the Local Government 
Association of SA.   

A focus for the study was understanding the social infrastructure and community service requirements in 
Charles Sturt – an established community with existing infrastructure and services that is experiencing 
population growth.  This contrasts with greenfields areas such as Playford Council where entirely new 
facilities and services are required to support growing populations. 

The model suggests that social infrastructure and community services should be provided at four levels 
as summarised in Table 15.5.  This demonstrates that a range of services are needed to meet the needs 
of different population catchments.  It also highlights that additional services will be needed to manage 
the impacts of population growth, in addition to any emerging servicing needs that arise from the impacts 
of climate change. 

Table 15.5:  Rates of Provision for Social Infrastructure and Community Services 

Level Population Served    Facilities and Services 

LGA Wide 100,000+ Major cultural and civic facilities 

Major Recreational and Sporting 

Health Services 

Tertiary Education 

High-order entertainment 

District 20,000- 50,000 Cultural and civic facility (e.g. district library) 

Community centre 
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High Schools 

Community health and medical services 

Individual and family support services 

Facilities and Services for particular population groups  

Local 5,000-10,000 Primary School 

Community hall 

Childcare or kindergarten 

Access point for key support services 

Neighbourhood 2,000-3,000 Space for meetings and gatherings 

Space for local programs (e.g. playgoup) 
 
Source: Adapted from Service Planning Model for Social Infrastructure and Community Services, Elton Consulting, November 2011. 
 
 
 
 

15.7. Summary  

 
 
 Health impacts on the community are anticipated to be felt as a direct result of increases in 

extreme events, increases in temperature, decreases in rainfall and increases in sea-level.   There 
is a relatively higher proportion of people in the Western Adelaide living with chronic diseases and 
psychological distress, which may be exacerbated by conditions associated with climate change. 
 

 There is likely to be an increase in the volume of patients as well as a change in the patient 
demography and health issues.  The Study Area has a high incidence of groups that are potentially 
vulnerable to climate change, including the elderly, students, unemployed, and people of different 
ethnic backgrounds.   
 

 Rates of GP Services in Western Adelaide are above average, and are particularly high in Port 
Adelaide Enfield.  Rates of most forms of mental health services in Western Adelaide are generally 
below average, and in most cases are lowest in Port Adelaide Enfield. 

 
 A wide range of public, private and not-for-profit services are located in the Western Adelaide.  

While a number of these services operate regionally from a central location or are scattered across 
a range of neighbourhoods, the targeted health and community support services appear to be 
concentrated in the north west of the region, where there are higher proportions of residents 
requiring additional support. 
 

 Education institutions are well distributed across the Study Area. Most of the region‟s tertiary 
campuses are located in the City of Port Adelaide Enfield. 
 

 Major arts and cultural facilities include the Parks Function Centre, Port Community Arts Centre, 
Woodville Town Hall and Thebarton Theatre. Arts and cultural expression are supported through 
the use of facilities, public art, events, functions and grants.   
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 A range of public and not-for-profit organisations play different but supporting roles in emergency 

management. There are well developed processes for managing existing emergencies in the 
region.  
 

 Recommendations for further investigations during later stages of the WARCCAP project include:  
 
 More detailed analysis of vulnerable groups is required to ascertain the extent of need in the 

future.  On the supply side, health related infrastructure and services across the Study Area 
needs to be examined in detail to assess its adequacy and reliability to cope with likely service 
demands associated future climatic conditions.   

 It is recommended that the development of the Zone Emergency Management Plan for 
Western Adelaide be closely monitored as the WARCCAP project progresses, and that its 
directions inform the integrated vulnerability assessment.  It will be important to assess the 
Zone Emergency Management Plan against the climate projections contained within this report 
as well as risks and vulnerabilities articulated in subsequent stages of the project. This will help 
to identify any gaps in emergency management planning. 

 In order to fully understand the value of social infrastructure and services, Stage 2 of the 
WARCCAP project should investigate social infrastructure and services in more detail including 
a full break down of all asset valuations.   
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16. Legislative and Governance Review 
 

This section provides an overview of the roles of governments, relevant legislation, governance 
arrangements, strategy and policy applicable to climate change adaptation. Based on this review and 
discussions with key government representatives, a description of barriers to adaptation is also provided. 

16.1. Roles of Commonwealth, State and Local Governments 

The roles of Commonwealth, State and Local governments in relation to climate change adaptation are 
described by a range of documents, including the Climate Change Adaptation Framework for South 
Australia (SA Government 2012), Adapting to Climate Change in Australia: An Australian Government 
Position Paper (Australian Government 2010a), and Climate Change Adaptation Actions for Local 
Government (Australian Government‟s (2010b). 

The broad roles are outlined below. 

16.1.1. Commonwealth Government 

Key areas of responsibility for the Commonwealth Government are: 
 Establish policy framework to implement Australia‟s commitments to relevant international treaties, 

namely the Kyoto Protocol. 
 Maintaining a strong, flexible economy and a social safety net, that ensures resources are available 

and can be efficiently deployed, price signals support decision-making, and supporting vulnerable 
groups.  

 Leading national reform to address economic and natural risks.  
 Managing Commonwealth assets and programs that protect the nation, community and environment. 
 Provision of national science and information to support adaptation programs by stakeholders.  
 Working with government to develop consistent approaches to adaptation responses, including risk 

assessment and modelling tools. 
 Sharing of information across jurisdictions by facilitating national adaptation forums 

16.1.2. State Government 

The broad roles for State Government are similar to that of the Commonwealth, but focussed largely at a 
State level.  The key roles include: 
 Developing legal and policy reforms to support climate resilience and adaptive capacity. 
 Provision of regional science and information. 
 Managing public assets, infrastructure, service delivery and programs. 
 Cooperation with other governments to implement national adaptation reform.  

As outlined in the Climate Change Adaptation Framework for South Australia (South Australian 
Government, 2012b), some of the specific roles for the State Government include: 

 raising community awareness and promoting a risk management response to climate change 
adaptation by government and private parties 
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 ensuring that regulatory and market frameworks, such as state planning, property and environmental 
legislation, promote effective adaptation by private parties 

 partnering with the business sector and providing support for adaptation responses by business 
 working with other governments to identify and implement priorities to improve adaptive capacity and 

strengthen climate resilience in vulnerable communities 
 supporting local governments to facilitate building resilience and adaptive capacity in the local 

community and to ensure that policies and regulations are consistent with the State Government 
adaptation approaches 

 managing risks and impacts to public assets (including natural assets) and infrastructure owned and 
managed by the Government 

 managing risks from climate change impacts to services provided by the Government in such areas 
as emergency management, transport, land use planning, environment, health services and public 
housing 

 undertaking actions that will not be initiated by the private or community sectors because of market 
failure (for example, strengthening the resilience and adaptive capacity of natural systems) 

 establishing science and research priorities and conducting research in key areas of specific interest 
to South Australia which are not addressed in national research priorities and outcomes 

 providing information and decision-making tools in a range of accessible formats that are relevant to 
local communities, including educating communities about how to adapt to a highly variable climate  

 facilitating institutional arrangements that provide for an integrated approach to adaptation among 
sectors  

 collaborating with other jurisdictions to develop relevant national standards, codes and approaches 
and implementing them through state regulatory instruments 

16.1.3. Local Government 

The broad role for local government in relation to climate change is to: 
 
 Provide for the health, safety and welfare of its community 
 Play a role of educator and encourage awareness within communities. 
 Facilitate access to resources to assist community‟s preparation for adaptation 
 Administer relevant legislation to support climate change adaptation 
 Work collaboratively with organisations and community to determine regional vulnerability, prepare 

adaptation plans and undertake adaptation projects 
 Integrate climate change adaptation into service delivery, asset management, capital works 

programs, and environmental management.  

Source:  South Australian Government (2012b) 

 

16.2. Legislative and Policy Framework  

This section summarises the range of legislative and policy measures that have been put in place to 
facilitate climate change adaptation. These measures also enable governments to carry out their roles 
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outlined in Section 16.2.  A summary description of relevant legislation and policy is provided in Table 
16.1 and Figure 16.1.   

Table 16.1 draws on the review of relevant legislation, governance arrangements and policy to illustrate 
the coverage of the policy framework for each sector within which adaptation to climate change needs to 
be addressed. The sectors align with those identified in the South Australian Government‟s Climate 
Change Adaptation Framework.   Refer also to Appendix D for more detailed information. 

16.2.1. Commonwealth Government 

At the Commonwealth level, Australia has international treaty commitments under the Kyoto Protocol to 
address climate change and to implement climate change adaptation.  To fulfil these commitments, the 
Australian Government has released its Clean Energy Futures Plan, which include legislative and policy 
measures for addressing carbon emissions reductions as well as climate change adaptation.  This 
includes Clean Energy Act 2011 and the Climate Change Authority Act 2011.   

The Australian Government has also established a National Climate Change Adaptation Framework 
which outlines the Government's vision for adapting to the impacts of climate change.  This is supported 
by the Climate Change Adaptation Program, and includes initiatives to improve the community‟s 
knowledge of the impacts of climate change, strengthen the capacity of decision-makers to respond and 
address major areas of national vulnerability. 

16.2.2. State Government 

At the State level, the Climate Change and Greenhouse Gas Emissions Reduction Act 2007 established 
commitments for the South Australian Government to put in place strategies to mitigate and adapt to 
climate change.   This legislation allows for agreements to be developed between relevant organisations 
(e.g. local government, industry associations, businesses) and the Minister for Sustainability, 
Environment and Conservation to define joint approaches towards addressing emissions reduction and 
climate change adaptation.   

The Act requires the operation of the Act to be reported on a two-yearly basis.  The Report of December 
2011 highlighted a broad range of government programs and policy initiatives being delivered that relate 
to elements of the Act, many of which result in adaptation outcomes   Key topics were: 

 Sustainable housing 
 Climate smart buildings and precincts  
 Encouraging sustainable behaviour 
 Adaptation 
 Lower emission transport options 
 Green futures 
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In regard to the Adaptation topic specifically, the following programs and initiatives were being delivered: 

 South Australia‟s Climate Change Adaptation Framework (Prospering in a Changing Climate) 
 Primary Industry Development Under Changing Climatic Conditions – Adaptation 
 Coastal Management 
 Natural Resources Management 
 Policy Development for Natural Resources Management 
 Water for Good 
 Emergency Management, SA Fire and Emergency Services Commission 
 Health Support – Information and Risk Assessment Research.  

Various South Australian Acts of Parliament have the potential to influence climate change adaptation 
including the Development Act 1993, the Local Government Act 1999, the Natural Resources 
Management Act 2004 and the Coast Protection Act 1972.   Some of these are outlined below.  

The Development Act provides inter alia a framework to achieve sustainable development outcomes in 
terms of the natural and built environments, and by advancing the social and economic goals of the 
community.  The Planning Strategy, which includes the 30 Year Plan for Greater Adelaide, articulates the 
community‟s development aspirations across a wide range of issues, including climate change mitigation 
and adaptation.  A key objective of the Planning Strategy is to drive sustainability and resilience to climate 
change.  Refer to Figure 16.2.   

 

Figure 16.2:  Objective for the 30 Year Plan for Greater Adelaide 

 

 

 

 

 

 

 

 

 

 

Source: SA Government (2010).  
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Table 16.1:  Overview of relevant legislation and policy 

Level Document Title Responsible Authority Relevant Legislation 
Relevant Sectors* 

Health Water 
resources 

Coastal 
regions 

Bio-
diversity 

Infrastructure & 
built environment 

Emergency 
management 

Fisheries & 
Aquaculture 

Tourism Minerals & 
energy 

Manufact-
uring 

Cwlth Securing a Clean Energy 
Future – The Australian 
Government‟s Climate Change 
Plan 2011 

Australian Government Clean Energy Act 2011 
Climate Change Authority 

Act 2011 

          

Cwlth National Climate Change 
Adaptation Framework 2007 

Council of Australian 
Governments 

-           

Cwlth Adapting to Climate Change in 
Australia Position Paper 2010 

Department of Climate 
Change & Energy 
Efficiency 

-           

State South Australia‟s Strategic Plan Department of the 
Premier & Cabinet 

-           

State Tackling Climate Change: SA‟s 
Greenhouse Strategy 2007-
2020 

Department of 
Environment, Water and 
Natural Resources 
(DEWNR) 

Climate Change and 
Greenhouse Gas Emissions 
Reductions (CC&GER) Act 

2007 

          

State Climate Change Adaptation 
Framework  

DEWNR -           

State 30 Year Plan for Greater 
Adelaide 

Department of Planning, 
Transport and 
Infrastructure (DPTI) 

Development Act 1993           

State Strategic Infrastructure Plan for 
SA 2005-06 and 2014-15 

DPTI            

State South Australian Building Code DPTI Development Act 1993           
State State NRM Plan Natural Resources 

Management (NRM) 
Council 

NRM Act 2004           

State Adelaide and Mt Lofty Regional 
NRM Plan 

Adelaide and Mt Lofty 
Regional NRM Board 

NRM Act 2004           

State Water for Good Plan 2010 DEWNR Water Industry Act 2012 
NRM Act 2004 

River Murray Act 2003 

          

State Adelaide‟s Living Beaches 
Strategy 2005-2025 

DEWNR Coast Protection Act 1972           

State No Species Loss - A Nature 
Conservation Strategy for 
South Australia 2007-2017 

DEWNR NRM Act 2004           

State State Emergency Management 
Plan 

State Emergency 
Management 
Committee 

Emergency Management 
(EM) Act 2004 

          

Local RDA Adelaide Metropolitan 
Road Map First Edition 2012-
2015 

RDA Adelaide 
Metropolitan Advisory 
Board 

-           
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Level Document Title Responsible Authority Relevant Legislation 
Relevant Sectors* 

Health Water 
resources 

Coastal 
regions 

Bio-
diversity 

Infrastructure & 
built environment 

Emergency 
management 

Fisheries & 
Aquaculture 

Tourism Minerals & 
energy 

Manufact-
uring 

Local LGA SA Climate Change 
Strategy 2008-2012 

Local Government 
Association of South 
Australia (LGA SA) 

-           

Local SA Local Government Sector 
Agreement – Climate Change 

LGA SA CC&GER Act 2007           

Local City of Port Adelaide Enfield 
(PAE) City Plan 2010-2016 

PAE Local Government (LG) Act 
1999 

          

Local PAE Environment Strategy for 
a Sustainable City 2009-2014 

PAE -           

Local PAE Emergency Response 
Plan 2010 

PAE LG Act 1999 
EM Act 2004 

          

Local PAE Development Plan 
 

PAE Development Act 1993           

Local City of Charles Sturt (CS) 
Community Plan 2027 

CS LG Act 1999           

              
Local CS Towards One Planet Living: 

Greening the Western Suburbs 
Plan 2008-2013 

CS -           

Local CS Development Plan 
 

CS Development Act 1993           

Local City of West Torrens (WT) 
Towards 2025 Community Plan 
November 2011 

WT LG Act 1999           

Local WT Climate Change Action 
Plan 2009-2014 

WT -           

Local WT Development Plan 
 

WT Development Act 1993           
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The Planning Strategy contains specific policies and targets to address the impacts of climate change 
particularly in regard to preparing for adaptation.  Policies relate to building standards, liveable urban 
spaces, and sea level related impacts on development and infrastructure. Further details are contained in 
Appendix E.  

Development Plans contain policies that generally promote the provisions of the Planning Strategy.  The 
policies ensure development decisions by Councils or the State take account of currently known risks 
(e.g. sea level rise, flood prone areas).  Development Plans are discussed in Section 16.3.3.  The 
Building Code of Australia incorporates the South Australian Government‟s requirements for energy 
efficient buildings and structural standards that will assist in minimising future impacts arising from 
temperature or geotechnical change.  

The State Government has released the Climate Change Adaptation Framework for South Australia 
2012, Prospering in a Changing Climate, which provides guidance for climate change adaptation activities 
by outlining objectives and guiding principles and listing mechanisms for implementing adaptation 
activities and approaches.    The Framework focuses on a regional approach to adaptation, through the 
development of regional agreements, regional integrated vulnerability assessments, and development of 
regional adaptation plans.  Refer to Figure 16.3.  The Framework satisfies requirements under the 
Climate Change and Greenhouse Gas Emissions Reduction Act 2007 to develop policies to facilitate 
adaptation.  

Figure 16.3: Regional Model for Developing Adaptation Responses 

 

Source: SA Government (2012) 

The South Australia Strategic Plan has a goal for the community to adapt to the long term physical 
changes that climate change presents.  This is supported by Target 62 of the Plan, to develop regional 
climate change adaptation plans in all State Government regions by 2016.  
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The Local Government Act 1999 establishes a strategic planning framework for local government to 
consider climate change impacts and adaptation measures. 

The management of natural resources and the coast in accordance with the Natural Resources 
Management Act 2004 and the Coast Protection Act 1972 needs to be responsive and adjust to changes 
in the climate including sea level rise and increased incidence of extreme weather events.  The Natural 
Resources Management Plan for South Australia (2012) recognises the significance of climate change 
and importance of the community taking responsibility for natural resources and making informed 
decisions.  It is against this goal that the Plan seeks to improve the capacity of individuals and the 
community to respond to climate change.  

The Adelaide Mount Lofty Ranges Natural Resources Management Plan (2008) covers the Study Area.  It 
lists the major climate change threats and vulnerabilities within the region and outlines a suite of 
adaptation options that are built into strategic objectives in the Plan.  

16.2.3. Local Government 

Although local government does not have specific legislation to support climate change adaptation, 
Councils are responsible for the decision making and policy development underpinning State legislation 
including the Development Act 1993, the Local Government Act 1999 and the new South Australian 
Public Health Act 2011, which is being introduced in stages.  

In accordance with Section 8 of the Local Government Act, councils must, inter alia: 

 Participate with other councils and governments in setting public policy and achieving regional, state 
and national objectives. 

 Give due weight in its plans, policies, and activities to regional, state, and national objectives and 
strategies concerning the economic, social, physical and environmental development and 
management of the community.  

Against these requirements, the three Councils in the Study Area have prepared the policy documents 
outlined in Table 16.2, which have relevance to climate change adaptation.  

Table 16.2:  Local Government policy documents  

Council Plan / Policy 
Port Adelaide Enfield City Plan 2010-2016 

Environment Strategy for a Sustainable City 2009-2014 

Emergency Response Plan 2010 

Charles Sturt Community Plan 2027 

Towards One Planet Living: Greening the Western Suburbs Plan 2008-2013 

West Torrens Towards 2025 Community Plan November 2011 

Climate Change Action Plan 2009-2014 

 

Councils are also responsible for maintaining the Development Plan for their area.  Section 30 General 
Reviews provide a 5-yearly periodic opportunity to identify and examine issues facing the council, 
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consider existing development policy and its consistency with the Planning Strategy, and to develop 
policy responses for inclusion into the Development Plan.  

Climate change adaptation issues were identified and considered in each of the three Council‟s most 
recent Section 30 Reviews.  

The Local Government Association of South Australia has developed adaptation tools to assist member 
councils to implement adaptation measures.  This includes the Mutual Liability Scheme Climate 
Adaptation Project, and the Integrated Vulnerability Assessment and Adaptation Planning methodology.  
Both are generally designed for councils to translate climate impacts into business operations. 

16.3. Institutional frameworks and governance arrangements 

All levels of government identify climate change adaptation as a key driver in future decision making. At 
the Commonwealth level, public education, improved regulatory arrangements and greater consideration 
of climate change adaptation in decision-making are identified as key components to successful 
adaptation.    

At the State level, a regional approach to adaptation is identified as the preferred method, with sector 
agreements between governments, industry, community and regional groups being established.  

The major organisations responsible for or actively involved in climate change adaptation are listed in 
Table 16.3 below. 

Table 16.3:  Key organisations involved in climate change adaptation                                                                                                                                                                                                                                                                                                                                    

Jurisdiction Organisation 

International International Panel on Climate Change 
ICLEI – Local Governments for Sustainability 

Australia Council of Australian Governments 
Select Council on Climate Change 
Department of Climate Change and Energy Efficiency 

South Australia Premier‟s Climate Change Council  
Department of Environment, Water and Natural Resources 

Coast Protection Board 
Natural Resources Management Council 
State Emergency Management Committee 
Department of Health 
Local Government Association 

Regional / Local Adelaide and Mt Lofty NRM Board 
Regional Development Australia Adelaide Metropolitan Advisory Board (RDA AMAB) 
Regional Committees 
Port Adelaide Enfield Council 
Charles Sturt Council 

West Torrens Council 

Other National Climate Change Adaptation Research Facility  
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CSIRO 
Bureau of Meteorology 
Universities 

Premier‟s Science and Industry Council 
Research and Development Institute 
Museum 
State Herbarium 

 
A summary description of the governance arrangements is outlined in Table D.2 in Appendix D.  

A review42 by the Institute for Sustainable Resources (2010) was undertaken of the South Australian 
Government and Red Cross activities in response to the southern Australia heatwave event that took 
place from 27 January to 8 February 2009.  This heatwave produced severe, extensive and prolonged 
heat exposure for the community.  The review describes the roles and responsibilities of different 
organisations involved in emergency responses, and outlines numerous challenges and lessons learnt as 
a result of that event.  
  

16.4. Policy and regulatory barriers to successful climate change adaptation  

For the purpose of this report, the definition of barriers used in the Productivity Commission‟s draft report, 
Barriers to Effective Climate Change Adaptation (2012) has been applied.  

A „barrier‟ to effective climate change adaptation restricts people‟s ability to identify, evaluate or manage 
risks in a way that maximises community wellbeing43. The draft report notes that the existence of a barrier 
means there is the potential for resources to be reallocated in ways that made better adaptation actions 
possible and in turn improve the wellbeing of the community as a whole.  

In identifying policy and regulatory barriers to climate change adaptation, a range of documents have 
been reviewed that were produced for the purposes of the Productivity Commission‟s inquiry into Barriers 
to Effective Climate Change Adaptation (2012).  These reports include submissions from the South 
Australian Government, Local Government Association, National Climate Change Adaptation Research 
Facility, and Department of Climate Change and Energy Efficiency.   

The research identified several major barriers to climate change adaptation, which occur at a broad scale 
however these are not specific to the Study Area.  These barriers are outlined in Table 16.4 below.   

Table 16.4:  Barriers to Climate Change Adaptation 

Barrier Description 

Market Failures Conditions that prevent markets from achieving the most efficient allocation of resources. 
For example, a barrier to adaptation could occur where there is insufficient or inadequate 
information on climate change impacts for consumers, organisations or the private sector 

                                                      

42    Initiative of the National Climate Change Adaptation Research Facility, funded by the Australian Government. 
43  Productivity Commission (2012), Barriers to Effective Climate Change Adaptation – Draft report 
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Barrier Description 
to make well-informed adaptation decisions. Other market barriers include: 
 cognitive barriers – psychological factors that affect perception of urgency 
 disincentives for self-preparedness – despite knowledge of risks, markets don‟t 

always generate the right signals for individuals and businesses to prepare.  This 
results in moral hazards with Governments acting as insurers of last resort. 

 Investment barriers – limited investments in adaptable assets because benefits are 
outside the investment timeframe. 

 Transaction costs and externalities – coordination costs to work across region 
resulting in unintended consequences.  

Failure of insurance mechanisms as a viable market option may serve as a barrier to 
adaptation.  

There are also market failures associated with ecosystems, including property rights and 
lack of economic prices leading to under investment by private agents.  

Regulatory barriers Regulations that inhibit effective adaptation. For example, a lack of integration of building 
and planning regulation could create a barrier to adaptation where one or neither system 
addresses a particular environmental hazard (such as riverine flooding) leading to gaps in 
the regulatory framework.  

Technical standards require regular review to ensure they do not become obsolete over 
time as the climate changes. Other standards include the Australian Rainfall and Runoff 
Standard, and the Australian Risk Management Standard. 

Uncertainty in the legal requirement for adaptation, leading to court appeals.  A key issue 
is the absence of guidance on the relative weighting that should be given to climate 
change considerations.  

Governance and 
institutional barriers 

Governance arrangements that are not consistent with best practice and impede 
coordination between governments and agencies, reduce accountability or lead to 
authorities being allocated responsibilities for which they do not have sufficient capacity 
to carry out effectively.  

For example, the current legal liability of councils is uncertain when making land-use 
planning decisions relating to land that is subject to future climate change risks. In some 
cases, councils may defer decisions as they are uncertain about the legal implications of 
their decisions.  This is accentuated where development policy may not be sufficiently up 
to date.  

Achieving agreement on the definition of public good and the responsibilities (and 
resource allocation) of different stakeholders can serve as a barrier to adaptation.  This 
also requires agreement on whether any intervention is for the purposes of a public good. 

Behavioral barriers Ways people process information and make decisions, which could act as a barrier to 
effective adaptation. For example, individuals may have trouble weighing up costs and 
benefits that occur over long timeframes. As a result, some may respond to the long 
timeframes and uncertain impacts of climate change by procrastinating and deferring 
adaptation decisions that would be in their own best interest. 

Information Barriers There is lack of sufficient knowledge about extent and intensity of climate change impacts 
at a localised level, and the available actions to address these, the costs and benefits of 
the actions, and how to plan and manage for the timeframes.  

There is a plethora of information available to stakeholders, but few tools for councils to 
translate climate change impacts into financial and asset management plans.  This is 
being addressed by the National Climate Change Adaptation Research Facility. 
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Barrier Description 
In terms of adaptation planning, significant volumes of information is required from 
multiple stakeholders. This information can be difficult to access due to its sensitivity or 
commercial value, or difficult to use due to scale, completeness, age, and consistency.  
Different data sets within a single organisation can be subject to multiple authorisations 
before it can be released.  Different definitions of regional geographies creates difficulties 
for achieving data consistency.  

 
 

Several State Government agencies and the relevant councils were also consulted in relation to potential 
barriers to climate change adaptation, which provides a more localised focus.  A summary of issues is 
outlined in Table 16.5. 

Barrier Description 

Regulatory Barriers  Contrasting pressures to simplify regulations and reduce red-tape can work against 
efforts towards installing broader ranging climate change adaptation policies.  

 Planning policies (including those relating to climate change adaptation) are a guide 
only that must be balanced against other policies when making a decision.   

 Statutory processes can be slow to react to climate change impacts, e.g. invasive 
plants.   

 There is potential inconsistency in regulations that results in some climate adaption 
measures not being considered by other sectors.   E.g. levee banks for one purpose 
may not support retreat of mangroves. 

Information for 
Managing risks 

 There is a lack of high-resolution digital elevation models for the SA coast, and 
information on detailed flood risks. 

 Lack of appropriate mapping across government agencies in relation to sea level 
rise, flood risk, and set back distances.   There is also need for mapping vegetation 
related to likely changes arising from climate change.  

 The scale of data is not often suitable for councils to utilise.   
 Emergency risk management has been underway with limited data availability, 

except in relation to flood risk, sea level rise and storm surge.  
 There is a lack of information in relation to development in coastal areas, flood plains, 

and high fire prone areas.   
 Understanding of acid sulphate soil locations and their impacts on vulnerable 

species.  
 There is not enough good information about water availability in prescribed areas 

and how changes resulting from climate change will impact on long term water 
planning.  Projected water availability is needed for engaging with water users in 
planning for the future.  

Governance  In relation to managing development at the coast, powers reside with the councils in 
most instances.  There is risk of inconsistent decision-making due in part to the 
limited powers of the Coast Protection Board‟s advice-only role. 

 Development Assessment Panels may not be always receptive to climate change 
adaptation or mitigation measures.  

 Until recently, no apparent whole of government approach to climate change 
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Barrier Description 
adaptation.   

 There has been a reduction in monitoring programs. 

Other Barriers  There is general lack of public concern (cognitive and disincentive barriers, and 
scepticism) which can have an effect on government priorities.   This impacts on the 
ability to deal with future uncertainty and obtaining allocation of resources. 

 Cost of implementing adaptation measures, including getting information and 
ongoing monitoring.  

 Lack of understanding of the issues by stakeholders. 
 Uncertainty about predicting timing and magnitude of future impacts. 
 Legal liability concerns regarding future risks to development and infrastructure that 

arises from decisions made at present using current knowledge and science.  
 Available research data to assist analysis of issues and climate change adaptation.  
 Lack of clear information and evidence that can be understood by all parts of the 

community. 
 Other issues are consistent with those listed in the LGA submission to the 

Productivity Commission.  

Source:  Department of Planning, Transport and Infrastructure; Department of Environment, Water, and Natural Resources; Adelaide and Mount Lofty 
Ranges Natural Resources Management Board; South Australian Fire and Emergency Services Commission, Local Government Association SA.  

 

16.5. Recommendations  

 
Through the course of this project, a range of issues has been identified that may have an impact on 
successful planning and implementation of climate change adaptation by the community, which warrants 
closer examination by relevant stakeholders.   

The following recommendations have been developed to assist adaptation actions and to address 
identified barriers.  These are additional to the suite of recommendations throughout the report regarding 
data gaps and requisite investigations for consideration as part of latter stages of the WARCAPP project.      

These recommendations should also be considered in the context of the new Climate Change Adaptation 
Framework for South Australia, which identifies objectives and strategies for climate change adaptation.  
The supporting Government Action Plan contains 49 actions across a wide range of topics to facilitate 
climate change adaptation in the community.  Refer to Appendix E.  

16.5.1. Existing Reviews 

In 2011, the operations of the Climate Change and Greenhouse Gas Reduction Act 2007 were reviewed 
in accordance with Section 21 of the Act.  The Act is the overarching statutory instrument for addressing 
climate change adaptation in South Australia.  The review was undertaken by the Premier‟s Climate 
Change Council. Key findings of the review in terms of climate change adaptation were as follows: 
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 Policies – no legislative amendments were considered to be necessary, but clearer expression 
was needed in the regulations to recognise the policies including the Climate Change Adaptation 
Framework. 

 Adaptation – it was considered that regulations should be introduced to support development of 
climate change adaptation plans for all State government regions by 2016. 

 Climate change decision making – it was recommended that development of a process for 
climate change issues and interactions with Commonwealth law and policy be factored into 
government decision making. 

In light of these key findings, it is worth considering broader areas of policy that may serve to support 
aspects of adaptation which have been raised throughout this course of this project.  Some examples of 
regulation and policy that relate to issues identified through the report include: OH&S, Aged Care, 
Community Housing, Heritage Policy, Regulated Trees, Environment Protection.   

16.5.2. Regulatory Barriers 

Government policies need to be developed and reviewed in the context of changing climate, emerging 
risks, and impacts on community/industry activities so they do not present barriers when change may 
become necessary. Similarly, policies can be adjusted to facilitate proactive action rather than being 
responsive to hazard events.  This could include, for example, health policy, environment protection 
policies, government procurement policy, land banking, or state tax policy.   The depth and interaction of 
regulatory barriers could necessitate a wider review process be undertaken.  

The Building Code of Australia may need to adapt in response to the high emissions scenario. Additional 
research and more reliable data will be required on specific climate impacts, such as cyclonic events and 
intense rainfall, to ensure that standards can be adequately reviewed to take account of longer term 
trends.  This work is required before BCA changes can be justified.  

It is important that zone policies continue to be reviewed using best available information and that best 
practice standards are created to adapt to climate change.  Policies contained in the Planning Strategy 
need to be updated as new information becomes available in order for Councils to have appropriate 
guidance during Development Plan reviews.  It should be mandatory for Development Plan reviews 
undertaken by Councils or Ministerial Development Plan Amendments to consider climate change 
adaptation and ensure consistency with the Planning Strategy.  

Other measures aimed at addressing regulatory barriers and improving climate change adaptation 
include: 

 Work with bodies such as the Public Works and Engineering Australia to updated standards to 
incorporate climate change impacts.  

 Work with national bodies, through COAG, to establish a nationally consistent approach to 
climate change adaptation.  This will enable resources to be pooled and capacity of local 
government to develop capacity to address climate change risks.  
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 Undertake an audit of existing regulations, government policy and administrative procedures to 
identify the extent to which they limit effective adaptation actions and adoption of measures 
across the community.    

16.5.3. Governance 

New structures set up under the Climate Change Adaptation Framework, including Regional Committees 
need to be used to facilitate more ready access to information and sharing of resources to fund projects 
and monitoring.   

Resources need to be allocated to undertake important modelling and related studies.  This relates to the 
development of coastal Digital Elevation Models, flood studies, urban heat analysis, and more detailed 
social and economic impact analysis. 

When applying a regional approach to climate change adaptation, there needs to be consistency in 
decision-making across the region.  The decisions of one council can impact adversely on another council 
area with regard to its climate change risk profile and delivery of programs and investments.  
Consideration should be given to implementing measures within the planning system, such as regional 
DAPs or to assign greater powers to a State referral body (e.g. Coast Protection Board), in order to 
achieve a consistent approach to climate change adaptation across the region.  

16.5.4. Information 

Availability of digestible information is commonly cited as a barrier to adaptation.  Potential improvement 
measures that should be considered further are outlined below. 

Improve GIS mapping highlighting vulnerable assets, no go zones, and develop climate change risk 
overlays.  Develop visualisation tools, which are valuable for assisting communication of risks to decision-
makers and the community.   Relevant government agencies develop and distribute appropriate 
information/mapping for use in land use planning documents (ie Planning Strategy, Development Plans 
and Plans for new significant growth areas). 

The scale of projections needs to be downscaled to a local level in order to assist a community‟s ability to 
plan for future climate risks and develop adaptation measures that best suits the local circumstances.  

Information gathering would be facilitated by strengthened coordination within and across government 
organisations.  A more structured model that assists collation of government and commercial data should 
be considered in order to expedite access to comprehensive data sets.  Particular data sets that reside 
within State government could provide insight into key vulnerabilities.  Such data, including stamp duties, 
land tax, valuation data etc, should be made accessible subject to appropriate measures.   

Preliminary information reconnaissance or audits should be undertaken prior to embarking upon any 
regional profiles.  This would assist in understanding the custodians of the data and the data limitations 
thereby allowing a suitable regional profile to be scoped and a strategy developed to access data.  
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Develop guidelines for the collection and management of data, to improve the quality and consistency of 
this across jurisdictions.  This would include standards for data collection, modelling methodologies, scale 
and tolerances, and roles of organisations in relation to relevant information sets.  The outcome would be 
information that is suitable to be aggregated up to a regional or State scale, or broken down accordingly.  

Development application data can provide useful information for climate change adaptation.  Appropriate 
methodologies and guidelines would allow Councils to handle information derived from development 
applications without exposing their organisation to legal and financial risks.  

In relation to information held by private asset owners, it would be beneficial to develop a close 
engagement process with the business community to facilitate release of necessary data.   

16.5.5. Education 

Several references suggest there is a need for improved awareness and education of climate change 
science and impacts by the community, as well as a greater appreciation by decision-makers of the 
behavioural/cultural/religious attitudes and beliefs, and social pressures that are affecting willingness and 
ability to adapt.   

A stratified education campaign is necessary that targets all stakeholders in the region, using information 
obtained through Stage 1 of the WARCCAP project.  This should be preceded with a survey to ascertain 
how much the community knows about the effects of climate change on lives, businesses, property and 
other regional assets, and to gauge the extent of preparedness for adaption.  

It is important to educate local decision makers including council Development Assessment Panels on 
importance of climate change adaptation and mitigation measures. 

16.5.6. Legal Liability 

In relation to legal liability it would be prudent to investigate options available to councils that remove 
future liability from council arising from decisions today that may be subject to litigation in the future due 
to naturally occurring hazards.  This could involve statements that remove liability from councils for 
developments approved now, that may need future protection measures due to changes that were 
unknown when decision made.   Alternatively, the Development Act in relation to extending the scope of 
„good faith‟ exemptions may be a candidate for review.  

16.5.7. Other 

A wide range of investigations have been identified throughout the report that should be undertaken to 
address existing data and knowledge gaps.  These studies relate to: 

 Urban heat island effects. 
 Effect of built environment on coastal flood waters and water infrastructure.  
 Modelling of beach recession. 
 Analysis of current ecological changes attributed to sea levels. 
 Water quality (coast) and storm water analysis. 
 Analysis of use of open space and recreational facilities under changed climatic conditions. 
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 Examination of adaptation measures for business and commercial development, and residential 
from a land use planning perspective. 

 Investigation of waste management issues for sites and processes. 
 Analysis of public housing and risk identification. 
 Detailed analysis social and economic risks from heat waves, including impacts on transport 

infrastructure. 
 Examination of capital programs across public and private sector to account for climate change 

hazards. 
 Investigation of climate change impacts on large and small business and measures to manage 

these. 
 Analysis of adaptation capacity by different demographic cohorts, cultural and socio-economic 

groups. 
 Carry out a services demand assessment for informing future resourcing priorities. 
 Examine the region‟s connectivity (economically, socially, and in terms of infrastructure) with 

other regions, to ascertain broader vulnerabilities and priorities. 
 Investigate new power generation options to diversify power supply across the region. 
 Investigate social infrastructure and services including more detailed valuation of assets. 
 Examine the health infrastructure assets and services to determine adequacies for future climate 

change. 
 Detailed insurance analysis utilising more localised data.  

 

16.6. Summary 

 
 The Commonwealth, State and local governments each have direct responsibilities in relation to 

adapting to climate change.  The Commonwealth establishes national level policies and programs 
into which States and local government initiatives are linked.  The State Government sets the 
regulatory and policy framework, supports health and emergency services, and collaborates with 
local government to build resilience and adaptive capacity.  Local government promotes 
community awareness, administers legislation and drives the development of adaptation plans. 
 

 The legislative and policy framework for climate change adaptation emanates from Australia‟s 
obligations under the Kyoto Protocol.  A National Climate Change Adaptation Framework coupled 
with the Clean Energy Futures Plan and Clean Energy Act 2011 articulates the Commonwealth‟s 
policy for adaptation.  The State Government‟s policy framework is established principally through 
the Climate Change and Greenhouse Gas Emissions Reduction Act 2007 and recently released 
Climate Change Adaptation Framework.  Local government‟s policy framework is expressed 
through relevant plans and strategies, and responsibility for implementing vulnerability 
assessments and developing climate change adaptation plans.  
 

 Major barriers to climate change adaptation include market failures, regulatory environment, 
governance and institutional arrangements (including legal), stakeholder behaviours, and 
information barriers. 
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 Recommendations for addressing barriers (outlined in detail above) include: 

 
 Broadening the availability of information. 
 Improve mapping of current assets and physical threats. 
 Ensure more consistent decision making within and between government organisations. 
 Raise awareness of the community and decision-makers. 
 Introduce measures to address risks of legal liability.  
 Undertake further investigations to address existing knowledge gaps. 
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http://www.sa.gov.au/upload/franchise/Water,%20energy%20and%20environment/climate_change/documents/Act_Reporting/Sect7_Attachment_2.pdf
http://www.sa.gov.au/upload/franchise/Water,%20energy%20and%20environment/climate_change/documents/Act_Reporting/Sect7_Attachment_2.pdf
http://saplan.org.au/
http://www.nrm.sa.gov.au/Portals/0/Reports/nrm-gen-stateNRMplan.pdf
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Glossary 
AHD Australian Height Datum (which corresponds approximately with mean sea level) 

ARI Annual Recurrence Interval 

BoM   Bureau of Meteorology 

CSIRO   Commonwealth Scientific and Industrial  Research Organisation 

DENR Department of Environment and Natural  Resources 

GCM   Global Climate Model 

HAT Highest Astronomical Tide 

IPCC   Intergovernmental Panel on Climate Change 

LGA Local Government Area 

SLR Sea Level Rise 

SRES   Special Report on Emissions Scenarios (IPCC, 2000) 
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Appendix A Comparison of Adelaide Regions  
 

                          

Greater Adelaide Region (Planning Strategy)   Greater Adelaide (Greater Capital City Statistical Area)          
SA Government, 2010     ABS, 2011      
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Appendix B        Climate Change Factors 
Climate Change in Australia 

        DENR 2010 report- 1980-1999 baseline 

       2030 projections 

         Variable Season Low emissions Medium emissions High emissions 

  

10th 50th 90th 10th 50th 90th 10th 50th 90th 

Temperature Annual 0.45 0.8 0.8 0.45 0.8 1.25 0.45 0.8 1.25 

 

Summer 0.45 0.8 1.25 0.45 0.8 1.25 0.45 0.8 1.25 

 

Autumn 0.45 0.8 0.8 0.45 0.8 1.25 0.45 0.8 1.25 

 

Winter 0.45 0.45 0.8 0.45 0.8 1.25 0.45 0.8 1.25 

 

Spring 0.45 0.8 1.25 0.45 0.8 1.25 0.45 0.8 1.25 

           Rainfall (%) Annual -7.5 -3.5 0 -15 -3.5 0 -15 -3.5 0 

 

Summer -15 -3.5 7.5 -15 -3.5 7.5 -15 -3.5 7.5 

 

Autumn -7.5 -3.5 3.5 -15 -3.5 3.5 -7.5 -3.5 3.5 

 

Winter -15 -3.5 0 -15 -7.5 0 -15 -7.5 0 

 

Spring -15 -7.5 0 -15 -7.5 0 -15 -7.5 0 

2050 projections 

         Variable Season Low emissions Medium emissions High emissions 

  

10th 50th 90th 10th 50th 90th 10th 50th 90th 

Temperature Annual 0.8 1.25 1.25 1.25 1.75 2.25 1.25 1.75 2.25 

 

Summer 0.8 1.25 1.75 0.8 1.75 2.75 0.8 1.75 2.75 

 

Autumn 0.8 0.8 1.25 0.8 1.25 2.25 0.8 1.75 2.25 

 

Winter 0.45 0.8 1.25 0.8 1.25 1.75 0.8 1.25 2.25 

 

Spring 0.8 0.8 1.75 1.25 1.75 2.25 1.25 1.75 2.25 
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Rainfall (%) Annual -15 -7.5 0 -15 -7.5 0 -15 -7.5 0 

 

Summer -15 -3.5 7.5 -30 -3.5 15 -30 -7.5 15 

 

Autumn -15 -3.5 7.5 -15 -3.5 15 -15 -7.5 15 

 

Winter -15 -7.5 0 -15 -7.5 0 -30 -7.5 0 

 

Spring -30 -7.5 0 -30 -15 0 -30 -15 0 

2070 projections 

         Variable Season Low emissions Medium emissions High emissions 

  

10th 50th 90th 10th 50th 90th 10th 50th 90th 

Temperature Annual 0.8 1.25 1.75 1.25 2.25 2.75 1.75 2.25 3.5 

 

Summer 0.8 1.25 2.25 1.25 1.75 3.5 1.75 2.75 4.5 

 

Autumn 0.8 1.25 1.75 1.25 1.75 2.75 1.75 2.25 3.5 

 

Winter 0.8 1.25 1.75 1.25 1.75 2.75 1.25 2.25 3.5 

 

Spring 0.8 1.25 2.25 1.25 2.25 2.75 1.75 2.75 3.5 

           Rainfall (%) Annual -15 -7.5 0 -30 -15 0 -30 -15 3.5 

 

Summer -30 -3.5 15 -30 -7.5 15 -30 -7.5 30 

 

Autumn -15 -3.5 15 -30 -7.5 15 -30 -7.5 15 

 

Winter -15 -7.5 0 -30 -15 0 -30 -15 3.5 

 

Spring -30 -15 0 -30 -15 3.5 -50 -30 3.5 
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Appendix C Supporting Data 
1.1  Time Series Analysis of Population Age Structure 

 Port Adelaide Enfield 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

0-4 years 5,992 6.1 5,849 5.7 6,952 6.2 

5-14 years 11,655 11.8 11,876 11.6 12,422 11.0 

15-24 years 12,731 12.9 13,645 13.3 14,734 13 

25-44 years 29,410 29.8 29,365 28.7 34,101 30.3 

45-64 years 21,877 22.2 24,998 24.4 27,614 24.5 

Greater than 65 16,904 17.1 16,762 16.4 16,684 14.8 

Total 98,569 100 102,495 100 112,507 100 
 

 Port Adelaide Enfield (West) 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

0-4 years 3,215 6.2 2,805 5.4 3,208 5.7 

5-14 years 6,568 12.6 6,211 11.9 6,298 11.2 

15-24 years 6,500 12.5 6,766 13.0 7,241 12.9 

25-44 years 15,361 29.4 14,178 27.3 15,812 28.1 

45-64 years 12,040 23.1 13,686 26.3 15,239 27.1 

Greater than 65 8,510 16.3 8,351 16.1 8,384 14.9 

Total 52,194 100 51,997 100 56,182 100 
 

 Charles Sturt 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

0-4 years 5,288 5.3 5,130 5.1 5,700 5.5 

5-14 years 11,387 11.4 11,195 11.2 10,984 10.5 

15-24 years 12,461 12.5 12,392 12.4 13,276 12.7 

25-44 years 29,099 29.1 27,078 27.1 28,140 27.0 

45-64 years 23,617 23.6 25,467 25.5 27,241 26.1 

Greater than 65 18,186 18.2 18,684 18.7 19,072 18.3 

Total 100,038 100 99,946 100 104,413 100 
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 Western Adelaide (defined as entirety of all three Councils) 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

0-4 years 13,895 5.6 13,575 5.3 15,652 5.8 

5-14 years 27,761 11.1 28018.0 11.0 28521.0 10.5 

15-24 years 32,135 12.9 33,460 13.2 35,937 13.2 

25-44 years 74,036 29.7 71,941 28.3 78,998 29.1 

45-64 years 56,148 22.5 61,893 24.3 67,187 24.7 

Greater than 65 45,048 18.1 45,425 17.9 45,546 16.8 

Total 249,023 100 254,312 100 271,841 100 

 

 Western Adelaide (defined as per State Government boundary) 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

0-4 years 11,118 5.5 10,531 5.2 11,908  5.5  

5-14 years 22,674 11.2 22,353 11.0 22,397  10.4  

15-24 years 25,904 12.8 26,581 13.0 28,444  13.2  

25-44 years 59,987 29.6 56,754 27.8 60,709  28.2  

45-64 years 46,311 22.9 50,581 24.8 54,812  25.4  

Greater than 65 36,654 18.1 37,014 18.2 37,246  17.3  

Total 202,648 100 203,814 100 215,516 100 

 

 Greater Adelaide  

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

0-4 years 66,713 6.0 65,762 5.7 73,687 6.023 

5-14 years 145,899 13.1 143,383 12.4 143,380 11.7 

15-24 years 155,406 13.9 163,201 14.2 169,939 13.9 

25-44 years 326,505 29.2 316,541 27.5 332,923 27.2 

45-64 years 261,792 23.4 292,825 25.4 316,399 25.9 

Greater than 65 160,544 14.4 171,155 14.8 187,047 15.3 

Total 1,116,859 100 1,152,867 100 1,223,375 100 
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1.2 Country of Birth, Indigenous Status, English Proficiency and Languages 

 Port Adelaide Enfield  

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

Australian Born 68,119 69.1 67,874 66.2 71,701 63.7 

Overseas Born 24,501 24.9 26,772 26.1 34,251 30.4 

Indigenous Persons 2,162 2.2 2,290 2.2 2,756 2.4 

Speaks English Only  72,729 73.8 72,410 70.6 74,752 66.4 

Speaks Other Language 20,473 20.8 23,339 22.8 31,546 28.0 

Speaks English 'not well' or 'not at all' 5,029 5.1 5,698 5.6 6,891 6.1 

 

 Port Adelaide West  

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

Australian Born 36,062 69.1 35,019 67.3 36,987 65.8 

Overseas Born 13,105 25.1 13,180 25.3 15,852 28.2 

Indigenous Persons 1,198 2.3 1,271 2.4 1,515 2.7 

Speaks English Only  38,561 73.9 37,585 72.3 39,076 69.6 

Speaks Other Language 11,272 21.6 11,653 22.4 14,267 25.4 

Speaks English 'not well' or 'not at all' 3,236 6.2 3,246 6.2 3,542 6.3 

 

 Charles Sturt 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

Australian Born 69,322 69.3 68,070 68.1 70,699 67.7 

Overseas Born 25,697 25.7 25,459 25.5 28,547 27.3 

Indigenous Persons 1,144 1.1 1,222 1.2 1,348 1.3 

Speaks English Only  70,157 70.1 70,018 70.1 71,887 68.8 

Speaks Other Language 25,687 25.7 25,191 25.2 28,225 27.0 

Speaks English 'not well' or 'not at all' 5,283 5.3 5,272 5.3 5,480 5.2 
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 West Torrens 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

Australian Born 35,651 70.7 35,307 68.1 36,131 65.8 

Overseas Born 12,455 24.7 13,337 25.7 16,034 29.2 

Indigenous Persons 436 0.9 457 0.9 502 0.9 

Speaks English Only  36,084 71.6 36,076 69.5 36,458 66.4 

Speaks Other Language 12,297 24.4 13,260 25.6 15,899 28.9 

Speaks English 'not well' or 'not at all' 2,445 4.8 2,515 4.8 2,602 4.7 

 

 Western Adelaide (defined as entirety of all three Councils) 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

Australian Born 173,092 69.5 171,251 67.3 178,531 65.7 

Overseas Born 62,653 25.2 65,568 25.8 78,832 29.0 

Indigenous Persons 3,742 1.5 3,969 1.6 4,606 1.7 

Speaks English Only  178,970 71.9 178,504 70.2 183,097 67.4 

Speaks Other Language 58,457 23.5 61,790 24.3 75,670 27.8 

Speaks English 'not well' or 'not at all' 12,757 5.1 13,485 5.3 14,973 5.5 

 

 Western Adelaide (defined as per State Government boundary) 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

Australian Born 141,035 69.6 138,396 68 143,817 66.7 

Overseas Born 51,257 25.3 51,976 25.5 60,433 28.0 

Indigenous Persons 2,778 1.4 2,950 1.4 3,365 1.6 

Speaks English Only  144,802 71.5 143,679 70.5 147,421 68.4 

Speaks Other Language 49,256 24.3 50,104 24.6 58,391 27.1 

Speaks English 'not well' or 'not at all' 10,964 5.4 11,033 5.4 11,624 5.4 

 

 

 



 

285 
 

 Greater Adelaide 

 ABS 2001 Census ABS 2006 Census ABS 2011 Census 

Number % Number % Number % 

Australian Born 141,035 69.6 138,396 68 143,817 66.7 

Overseas Born 51,257 25.3 51,976 25.5 60,433 28.0 

Indigenous Persons 2,778 1.4 2,950 1.4 3,365 1.6 

Speaks English Only  144,802 71.5 143,679 70.5 147,421 68.4 

Speaks Other Language 49,256 24.3 50,104 24.6 58,391 27.1 

Speaks English 'not well' or 'not at all' 10,964 5.4 11,033 5.4 11,624 5.4 
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1.3 Countries of Birth at the ABS 2011 Census 

 

Top Ten Countries of Birth 

(outside of Australia) 

Western 

Adelaide  

(defined as per 

State Government 

boundary) 

Port Adelaide 

Enfield 

Charles Sturt West Torrens 

Number % Number % Number % Number % 

United Kingdom, Channel Islands and 
Isle of Man 

10602 4.9 5761 5.1 5026 4.8 2308 4.2 

Italy 5869 2.7 1570 1.4 3866 3.7 1326 2.4 

Vietnam 5090 2.4 3969 3.5 1932 1.9 341 0.6 

India 4984 2.3 3858 3.4 2131 2.0 1847 3.4 

Greece 4038 1.9 905 0.8 1950 1.9 1567 2.9 

China (excl. SARs and Taiwan) 3193 1.5 2100 1.9 1036 1.0 1513 2.8 

Philippines 1663 0.8 1241 1.1 582 0.6 495 0.9 

New Zealand 1576 0.7 861 0.8 684 0.7 391 0.7 

Germany 1488 0.7 873 0.8 756 0.7 283 0.5 

Poland 1281 0.6 757 0.7 708 0.7 216 0.4 

Top Ten Countries of Birth 

(outside of Australia) 

Western 

Adelaide 

(defined as 

study area) 

Port Adelaide 

Enfield 

Charles Sturt West Torrens 

Number % Number % Number % Number % 

United Kingdom, Channel Islands and 
Isle of Man 

13,095 4.8 5761 5.1 5026 4.8 2308 4.2 

India 7,836 2.9 3858 3.4 2131 2.0 1847 3.4 

Italy 6,762 2.5 1570 1.4 3866 3.7 1326 2.4 

Vietnam 6,242 2.3 3969 3.5 1932 1.9 341 0.6 

China (excl. SARs and Taiwan) 4,649 1.7 2100 1.9 1036 1.0 1513 2.8 

Greece 4,422 1.6 905 0.8 1950 1.9 1567 2.9 

Philippines 2,318 0.9 1241 1.1 582 0.6 495 0.9 

New Zealand 1,936 0.7 861 0.8 684 0.7 391 0.7 

Germany 1,912 0.7 873 0.8 756 0.7 283 0.5 

Poland 1,681 0.6 757 0.8 708 0.7 216 0.4 
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 Languages other than English at the ABS 2011 Census 

Top Ten Languages other     

than English 

Western 

Adelaide  

(defined as 

study area) 

Port Adelaide 

Enfield 

Charles Sturt West Torrens 

Number % Number % Number % Number % 

Greek                       11011 4.1 2,180 1.9 4,759 4.6 4,072 7.4 

Italian                     10888 4.0 2,443 2.2 6,258 6.0 2,187 4.0 

Vietnamese                  8260 3.0 5,387 4.8 2,546 2.4 327 0.6 

Chinese languages: 8053 3.0 3,698 3.3 1,974 1.9 2,381 4.3 

Serbian                     2295 0.8 705 0.6 1,399 1.3 191 0.3 

Arabic (includes Lebanese) 2273 0.8 926 0.8 778 0.7 569 1.0 

Punjabi                     2052 0.8 910 0.8 591 0.6 551 1.0 

Polish                      2009 0.7 924 0.8 835 0.8 250 0.5 

Tagalog (includes Filipino) 1904 0.7 1,029 0.9 490 0.5 385 0.7 

Persian (includes Dari)     1521 0.6 972 0.9 277 0.3 272 0.5 

 

Top Ten Languages other    

than English 

Western 

Adelaide 

(defined as per 

State Government 

boundary) 

Port Adelaide 

West 

Charles Sturt West Torrens 

Number % Number % Number % Number % 

Greek                       10021 4.6 1,190 2.1 4759 4.6 4072 7.4 

Italian                     9431 4.4 986 1.8 6258 6.0 2187 4.0 

Vietnamese                  6771 3.1 3,898 6.9 2546 2.4 327 0.6 

Chinese languages: 5662 2.6 1,307 2.3 1974 1.9 2381 4.3 

Serbian                     2044 0.9 454 0.8 1399 1.3 191 0.3 

Arabic (includes Lebanese) 1581 0.7 234 0.4 778 0.7 569 1.0 

Polish                      1511 0.7 426 0.8 835 0.8 250 0.5 

Punjabi                     1376 0.6 234 0.4 591 0.6 551 1.0 

Tagalog (includes Filipino) 1365 0.6 490 0.9 490 0.5 385 0.7 

Croatian                    1107 0.5 282 0.5 682 0.7 143 0.3 

 

1.3 Vehicle Ownership at the ABS 2011 Census 

 Port Adelaide Charles Sturt West Torrens Western Greater 
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Enfield Adelaide 

(defined as 

study area) 

Adelaide 

No. % No. % No. % No. % No. % 

No motor 
vehicles 

5,982 13.9 4,672 11.4 2,915 13.0 13,569 12.7 44,377 9.6 

One motor 
vehicle 

17,869 41.5 16,709 40.7 9,678 43.3 44,256 41.6 178,056 38.5 

Two motor 
vehicles 

14,140 32.9 14,168 34.5 7,193 32.2 35,501 33.3 168,852 36.5 

Three motor 
vehicles 

3,706 8.6 3,912 9.5 1,839 8.2 9,457 8.9 49,044 10.6 

Four or more 
motor vehicles 

1,337 3.1 1,620 3.9 715 3.2 3,672 3.4 22,033 4.8 

Total 43,034 100 41,081 100 22,340 100 106,455 100 462,362 100 

 

 Port Adelaide 

West 

Charles Sturt West Torrens Western 

Adelaide 

(defined as per 

State Government 

boundary) 

Greater 

Adelaide 

No. % No. % No. % No. % No. % 

No motor 
vehicles 

3,073 14.1 4,672 11.4 2,915 13.0 10,660 12.5 44,377 9.6 

One motor 
vehicle 

8,836 40.6 16,709 40.7 9,678 43.3 35,223 41.4 178,056 38.5 

Two motor 
vehicles 

7,168 32.9 14,168 34.5 7,193 32.2 28,529 33.5 168,852 36.5 

Three motor 
vehicles 

1,917 8.8 3,912 9.5 1,839 8.2 7,668 9.0 49,044 10.6 

Four or more 
motor vehicles 

764 3.5 1,620 3.9 715 3.2 3,099 3.6 22,033 4.8 

Total 21,758 100 41,081 100 22,340 100 85,179 100 462,362 100 

 

1.4 Educational Qualifications at the ABS 2011 Census 

 Port Adelaide 

Enfield 

Charles Sturt West Torrens Western 

Adelaide 

(defined as 

study area) 

Greater 

Adelaide 

No. % No. % No. % No. % No. % 

Year 12 or 40561 45.2 39948 47.1 24073 53.2 104582 47.6 470456 48.8 
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equivalent 

Year 11 or 
equivalent 

13425 15.0 13294 15.7 6549 14.5 33268 15.1 164372 17.0 

Year 10 or 
equivalent 

12945 14.4 12067 14.2 5557 12.3 30569 13.9 147992 15.3 

Year 9 or 
equivalent 

4877 5.4 4006 4.7 1716 3.8 10599 4.8 44676 4.6 

Year 8 or 
below 

7709 8.6 7571 8.9 3321 7.3 18601 8.5 57994 6.0 

Did not go to 
school 

1556 1.7 1269 1.5 572 1.3 3397 1.5 8631 0.9 

 

 

 

Post School Qualifications at the ABS 2011 Census 

 Port Adelaide 

West 

Charles Sturt West Torrens Western Adelaide  

(defined as per 

State Government 

boundary) 

Greater 

Adelaide 

No. % No. % No. % No. % No. % 

Year 12 or 
equivalent 

19,046 42.2 39948 47.1 24073 53.2 83067 47.4 470456 48.

8 

Year 11 or 
equivalent 

7,275 16.1 13294 15.7 6549 14.5 27118 15.5 164372 17.

0 

Year 10 or 
equivalent 

7,064 15.7 12067 14.2 5557 12.3 24688 14.1 147992 15.

3 

Year 9 or 
equivalent 

2,634 5.8 4006 4.7 1716 3.8 8356 4.8 44676 4.6 

Year 8 or 
below 

4,232 9.4 7571 8.9 3321 7.3 15124 8.6 57994 6.0 

Did not go to 
school 

736 1.6 1269 1.5 572 1.3 2577 1.5 8631 0.9 

 Port Adelaide 

Enfield 

Charles Sturt West Torrens Western 

Adelaide  

(defined as per 

study area) 

Greater 

Adelaide 

No. % No. % No. % No. % No. % 

Postgraduate 
qualification 

4070 8.5 3681 8.1 2597 10.0 10348 8.7 50865 9.4 
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1.5 Employment Status and Labour Force Participation 

 Commonwealth Regional Labour Markets Data March 2012  

 Employed 

Persons 

Unemployed 

Persons 

Unemployment Rate 

(%) 

Participation Rate 

(%) 

Western Adelaide 119,900 5,000 4.3 61.1 

Adelaide Statistical Division 599,800 38,900 6.1 63.2 

 

 Commonwealth Small Area Labour Markets Data December 2011 

Statistical Local Area Number of Unemployed Persons Labour Force Unemployment rate (%) 

Charles Sturt - Coastal 462 18,146 2.5 

Charles Sturt - Inner East 567 11,746 4.8 

Charles Sturt - Inner West 557 12,552 4.4 

Charles Sturt - North East 927 13,734 6.7 

Port Adelaide Enfield - Coast 728 16,120 4.5 

Port Adelaide Enfield - Park 584 6,422 9.1 

Port Adelaide Enfield - Port 399 5,687 7 

West Torrens - East 599 14,645 4.1 

West Torrens - West 500 45,945 3.1 

Bachelor 
Degree 

10726 22.4 10770 23.7 7,329 28.3 28825 24.2 132755 24.5 

Certificate/ 
Diploma/ 
Advanced 
Diploma Level 

22246 46.4 2000 48.4 11352 43.8 55598 46.6 261396 48.3 

 Port Adelaide 

Enfield (west) 

Charles Sturt West Torrens Western 

Adelaide  

(defined as per 

State Government 

definition) 

Greater 

Adelaide 

No. % No. % No. % No. % No. % 

Postgraduate 
qualification 

1620 7.1 3681 8.1 2597 10.0 7898 8.4 50865 9.4 

Bachelor 
Degree 

4425 19.3 10770 23.7 7329 28.3 22524 23.9 132755 24.5 

Certificate/ 
Diploma/ 
Advanced 
Diploma Level 

11477 50.2 22000 48.4 11352 43.8 44829 47.6 261396 48.3 
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1.6 Household Structure (ABS Census Data) 

 Port Adelaide Enfield 

 Couple family with 

no children 

Couple family 

with children 

One parent 

family 

Lone person 

households 

Group 

households 

2001 Number 9,468 9,933 5,720 13,668 1,462 

Percentage of 
households 

22.6 23.7 13.6 32.6 3.5 

2006 Number 9,746 10,089 5,670 13,660 1,662 

Percentage of 
households 

22.4 23.2 13.0 31.4 3.8 

2011 Number 10,350 11,479 5,856 14,192 2,063 

Percentage of 
households 

22.3 24.8 12.6 30.6 4.5 

 

 Port Adelaide West 

 Couple family with 

no children 

Couple family 

with children 

One parent 

family 

Lone person 

households 

Group 

households 

2001 Number 4,765 5,562 3,075 7,127 671 

Percentage of 
households 

21.6 25.2 13.9 32.3 3.0 

2006 Number 4,840 5,381 2,989 7,007 756 

Percentage of 
households 

21.8 24.2 13.5 31.6 3.4 

2011 Number 5,183 5,811 3,088 7,311 882 

Percentage of 
households 

22.1 24.7 13.1 31.1 3.8 

 

 Charles Sturt 

 Couple family with 

no children 

Couple family 

with children 

One parent 

family 

Lone person 

households 

Group 

households 

2001 Number 10,457 11,444 4,521 12,516 1,343 

Percentage of 
households 

24.9 27.3 10.8 29.8 3.2 

2006 Number 10,509 11,095 4,630 12,634 1,426 
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Percentage of 
households 

24.7 26.1 10.9 29.7 3.4 

2011 Number 10,867 11,584 4,793 12,892 1,742 

Percentage of 
households 

24.7 26.4 10.9 29.3 4.0 

 

 West Torrens 

 Couple family with 

no children 

Couple family 

with children 

One parent 

family 

Lone person 

households 

Group 

households 

2001 Number 5,475 4,973 2,051 8,076 1,250 

Percentage of 
households 

24.0 21.8 9.0 35.4 5.5 

2006 Number 5,572 4,993 2,142 7,868 1,372 

Percentage of 
households 

23.9 21.5 9.2 33.8 5.9 

2011 Number 5,755 5,544 2,090 7,650 1,516 

Percentage of 
households 

24.2 23.3 8.8 32.1 6.4 

 

 Western Adelaide (defined as entirety of all three Councils) 

 Couple family with 

no children 

Couple family 

with children 

One parent 

family 

Lone person 

households 

Group 

households 

2001 Number 25,400 26,350 12,292 34,260 4,055 

Percentage of 
households 

23.8 24.7 11.5 32.1 3.8 

2006 Number 25,827 26,177 12,442 34,162 4,460 

Percentage of 
households 

23.6 24.0 11.4 31.3 4.1 

2011 Number 26,972 28,607 12,739 34,734 5,321 

Percentage of 
households 

23.6 25.1 11.2 30.4 4.7 

 

 

 Western Adelaide  (defined as per State Government boundary) 

 Couple family with 

no children 

Couple family 

with children 

One parent 

family 

Lone person 

households 

Group 

households 

2001 Number 20,697 21,979 9,647 27,719 3,264 
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Percentage of 
households 

23.8 25.3 11.1 31.9 3.8 

2006 Number 20,921 21,469 9,761 27,509 3,554 

Percentage of 
households 

23.8 24.4 11.1 31.3 4.0 

2011 Number 21,805 22,939 9,971 27,853 4,140 

Percentage of 
households 

23.9 25.1 10.9 30.5 4.5 

 

 Greater Adelaide 

 Couple family with 

no children 

Couple family 

with children 

One parent 

family 

Lone person 

households 

Group 

households 

2001 Number 111,916 134,234 49,127 120,245 14,967 

Percentage of 
households 

25.1 30.1 11.0 26.9 3.4 

2006 Number 117,435 133,359 51,483 124,647 16,128 

Percentage of 
households 

25.2 28.6 11.1 26.8 3.5 

2011 Number 125,346 140,121 54,173 131,148 18,658 

Percentage of 
households 

25.5 28.5 11.0 26.7 3.8 

1.7 Housing Type and Tenure (ABS Census Data) 

 Port Adelaide Enfield 

 Separate 

house 

Semi-detached, row or townhouse Flat, unit or apartment 

2001 Number 28,825 7,477 5,096 

% 68.7 17.8 12.1 

2006 Number 31,682 6,076 5,535 

% 72.9 14.0 12.7 

2011 Number 33,669 7,169 5,292 

% 72.7 15.5 11.4 

 

 Port Adelaide West  

 Separate house Semi-detached, row or townhouse Flat, unit or apartment 

2001 Number 14,352 4,643 2,839 

% 65.0 21.0 12.9 
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2006 Number 15,097 3,797 3,201 

% 68.0 17.1 14.4 

2011 Number 16,365 4,010 2,984 

% 69.6 17.1 12.7 

 

 Charles Sturt 

 Separate house Semi-detached, row or townhouse Flat, unit or apartment 

2001 Number 29,373 7,342 4,815 

% 70.0 17.5 11.5 

2006 Number 30,782 6,507 4,969 

% 72.5 15.3 11.7 

2011 Number 31,460 6,944 5,357 

% 71.6 15.8 12.2 

 

 West Torrens 

 Separate house Semi-detached, row or townhouse Flat, unit or apartment 

2001 Number 14,782 3,241 4,468 

% 64.9 14.2 19.6 

2006 Number 15,109 2,918 5,186 

% 64.9 12.5 22.3 

2011 Number 15,445 3,064 5,284 

% 64.8 12.9 22.2 

  



 

295 
 

 Western Adelaide (defined as entirety of all three Councils) 

 Separate house Semi-detached, row or townhouse Flat, unit or apartment 

2001 Number 72,980 18,060 14,379 

% 68.4 16.9 13.5 

2006 Number 77,573 15,501 15,690 

% 71.0 14.2 14.4 

2011 Number 80,574 17,177 15,933 

% 70.6 15.1 14.0 

 

 Western Adelaide  (defined as per State Government boundary) 

 Separate house Semi-detached, row or townhouse Flat, unit or apartment 

2001 Number 58,507 15,226 12,122 

% 67 18 14 

2006 Number 60,988 13,222 13,356 

% 69 15 15 

2011 Number 63,270 14,018 13,625 

% 69.3 15.4 14.9 

 

 Greater Adelaide 

 Separate house Semi-detached, row or townhouse Flat, unit or apartment 

2001 Number 58,507 15,226 12,122 

% 67 18 14 

2006 Number 60,988 13,222 13,356 

% 69 15 15 

2011 Number 63,270 14,018 13,625 

% 69.3 15.4 15.0 
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1.8 Aged Care Places (Commonwealth Data reported through the 2011 Social Health 
Atlas of Local Governments) 

 High Level Care Places 

 Population in 

residential aged 

care - high level 

care 

Population aged 70 

years and over 

Rate per 1,000 

population in high-

level residential 

care 

Port Adelaide Enfield 807 12,906 62.5 

Charles Sturt 661 15,326 43.1 

West Torrens 293 8,154 35.9 

Western Adelaide 1,293 29,825 43.4 

Adelaide Statistical Division 7,152 133,452 53.6 

 

 Low Level Care Places 

 Population in 

residential aged 

care - low level care 

Population aged 70 

years and over 

Rate per 1,000 

population in low-

level residential care 

Port Adelaide Enfield 439 12,906 34.0 

Charles Sturt 535 15,326 34.9 

West Torrens 390 8,154 47.8 

Western Adelaide 1,252 29,825 42.0 

Adelaide Statistical Division 5,694 133,452 42.7 

 

 Total Residential Age Care Places  

 Population in 

residential aged 

care 

Population aged 70 

years and over 

Rate per 1,000 

population in 

residential care 

Port Adelaide Enfield 1,246 12,906 96.5 

Charles Sturt 1,196 15,326 78.0 

West Torrens 683 8,154 83.8 

Western Adelaide 2,545 29,825 85.3 

Adelaide Statistical Division 12,846 133,452 96.3 

 

 Community Based Care Places 

 Number of 

community care 

places 

Population aged 70 

years and over 

Rate per 1,000 

population in 

community care 

Port Adelaide Enfield 219 12,906 17.0 

Charles Sturt 282 15,326 18.4 

West Torrens 131 8,154 16.1 
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Western Adelaide 483 29,825 16.2 

Adelaide Statistical Division 3,024 133,452 22.7 

1.9 Household incomes (ABS Census Data) 

 Median Household Incomes 

 

 

 

 

 

 

 2001 Census 2006 Census 2011 Census 

Port Adelaide Enfield 551 730 951 

Charles Sturt 639 815 1,019 

West Torrens 627 806 1,015 

Greater Adelaide 712 929 1,105 
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 Port Adelaide 

Enfield 

Port Adelaide West Charles Sturt West Torrens Western Adelaide 

(defined as        

study   area) 

Western Adelaide 

(defined as per 

State Government 

boundary) 

Greater Adelaide 

Number % of 

dwellings 

Number % of 

dwellings 

Number % of 

dwellings 

Number % of 

dwellings 

Number % of 

dwellings 

Number % of 

dwellings 

Number % of 

dwellings 

Negative/Nil  589 1.3 285 1.3 499 1.2 360 1.6 1448 1.3 1144 1.3 5769 1.2 

$1-$199 824 1.8 413 1.8 742 1.7 387 1.7 1953 1.8 1542 1.8 7545 1.6 

$200-$299 1938 4.3 1013 4.5 1563 3.7 818 3.6 4319 3.9 3394 3.9 14867 3.1 

$300-$399 4446 10.0 2349 10.4 3852 9.1 1946 8.5 10244 9.3 8147 9.2 35260 7.4 

$400-$599 5013 11.2 2512 11.1 4677 11.0 2519 10.9 12209 11.1 9708 11.0 48946 10.3 

$600-$799 4593 10.3 2274 10.1 4099 9.7 2283 9.9 10975 10.0 8656 9.8 44794 9.4 

$800-$999 3762 8.4 1914 8.5 3548 8.4 2070 9.0 9380 8.5 7532 8.6 41085 8.6 

$1,000-$1,249 3860 8.6 1957 8.7 3520 8.3 1986 8.6 9366 8.5 7463 8.5 40626 8.5 

$1,250-$1,499 3247 7.3 1603 7.1 2956 7.0 1725 7.5 7928 7.2 6284 7.1 35552 7.5 

$1,500-$1,999 4671 10.5 2325 10.3 4403 10.4 2468 10.7 11542 10.5 9196 10.4 53875 11.3 

$2,000-$2,499 3386 7.6 1708 7.6 3290 7.7 1838 8.0 8514 7.7 6836 7.8 38747 8.1 

$2,500-$2,999 2077 4.7 1044 4.6 2385 5.6 1154 5.0 5616 5.1 4583 5.2 29039 6.1 

$3,000-$3,499 1134 2.5 563 2.5 1534 3.6 770 3.3 3438 3.1 2867 3.3 17570 3.7 

$3,500-$3,999 487 1.1 252 1.1 660 1.6 308 1.3 1455 1.3 1220 1.4 7453 1.6 

$4,000 or more 517 1.2 268 1.2 783 1.8 347 1.5 1647 1.5 1398 1.6 10118 2.1 

Partial income 
stated 

2790 6.2 1449 6.4 2796 6.6 1477 6.4 7063 6.4 5722 6.5 33095 7.0 

Not stated 1319 3.0 681 3.0 1150 2.7 561 2.4 3030 2.8 2392 2.7 11087 2.3 

Total 44653 100 22610 100 42457 100 23017 100 110127 100 88084 100 475428 100 



 

299 
 

1.10 Self Assessed Health and Health Risk Factors (2007/08 National Health Survey data 
reported through the 2011 Social Health Atlas of Local Governments) 

 Self Assessment of Own Health 

 Fair or poor self-assessed health Current long-term condition and 

reporting good, very good or 

excellent self-assessed health 

Number Rate per 100 Number Rate per 100 

Port Adelaide Enfield 17,822 19.0 58,160 64.7 

Charles Sturt 15,952 16.4 59,524 67.4 

West Torrens 8,295 16.7 31,428 68.1 

Western Adelaide 33,433 17.2 120,464 66.9 

Adelaide Statistical Division 151,846 15.3 663,416 69.2 

 

 Health Risk Factors 

 Number Rate per 100 

Port Adelaide Enfield 54,617 63.2 

Charles Sturt 49,992 58.7 

West Torrens 25,753 57.2 

Western Adelaide 103,170 59.3 

Adelaide Statistical Division 513,389 56.1 
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1.11 Need Assistance with Core Activities (ABS 2011 Census Data) 

 Port Adelaide 

Enfield 

Port Adelaide West Charles Sturt West Torrens Western Adelaide 

(defined as       

study area) 

Western Adelaide 

(defined as per 

State Government 

boundary) 

Greater Adelaide 

Number % of age 

group 

Number % of age 

group 

Number % of age 

group 

Number % of age 

group 

Number % of age 

group 

Number % of age 

group 

Number % of age 

group 

0-4 years 63 0.9 25 0.8 66 1.2 31 1.0 160 1.0 122 1.0 990 1.3 

5-14 years 387 3.1 193 3.0 275 2.5 111 2.2 773 2.7 579 2.6 4,579 3.2 

15-19 years 142 2.1 78 2.2 130 2.1 44 1.5 316 2.0 252 2.0 1,639 2.0 

20-24 years 123 1.6 44 1.2 102 1.5 44 0.9 269 1.4 190 1.2 1,333 1.5 

25-34 years 343 1.9 145 1.8 204 1.5 93 1.0 640 1.6 442 1.4 2,687 1.6 

35-44 years 560 3.4 248 3.1 338 2.3 155 2.0 1053 2.7 741 2.4 4,049 2.4 

45-54 years 852 5.6 405 4.8 609 4.1 255 3.7 1716 4.6 1269 4.2 6,233 3.6 

55-64 years 1,024 8.2 555 7.9 693 5.5 280 5.2 1997 6.6 1528 6.1 8,009 5.4 

65-74 years 907 11.4 474 11.6 817 9.1 339 7.9 2063 9.7 1630 9.4 7,880 8.2 

75-84 years 1,526 24.8 789 26.0 1,675 23.8 826 22.0 4027 23.8 3290 23.8 13,799 21.4 

85 years and 
over 

1,426 50.9 761 53.5 1,721 51.9 938 49.8 4085 51.0 3420 51.6 14,611 49.3 

Total 7,353  3,717  6,630  3,116  17,099  13,463  65,809  
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1.12 Rates of Chronic Disease and Psychological Distress (reported through the 2011 Social 
Health Atlas of Local Governments) 

 Type 2 diabetes High or very high 

psychological 

distress levels 

(persons aged 18 

years and over) 

Circulatory 

system diseases 

Respiratory 

system diseases 

Musculoskeletal 

system diseases 

Number Rate 

per 100 

Number Rate per 

100 

Number Rate 

per 

100 

Number Rate 

per 

100 

Number Rate 

per 

100 

Port Adelaide 
Enfield 

4,519 3.9 12,549 14.6 22,973 19.6 34,191 31.1 38,159 33.5 

Charles Sturt 4,592 3.6 11,077 13.2 23,567 18.9 32,437 30.5 38,275 32.8 

West Torrens 2,239 3.6 5,742 12.9 11,948 19.1 16,960 30.4 19,551 32.9 

Western 
Adelaide 

9,184 3.7 23,252 13.5 47,296 19.1 66,729 30.7 77,368 33.0 

Adelaide 
Statistical 
Division 

43,614 3.5 112,616 12.3 230,823 18.5 354,924 30.3 395,817 32.6 
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2.1  Population Projections 

 DPTI Projections for Port Adelaide Enfield 

Age Group 

(years) 

0-4 5-9 10-

14 

15-

19 

20-

24 

25-

29 

30-

34 

35-

39 

40-

44 

45-

49 

50-

54 

55-

59 

60-

64 

65-

69 

70-

74 

75-

79 

80-

84 

85+ Total  

2016 7,590 7,308 6,308 6,882 8,924 9,576 9,317 8,483 8,422 8,339 7,969 7,651 6,692 5,997 4,571 3,673 2,867 3,741 124,310 

2021 7,602 7,386 7,036 6,709 8,553 9,535 9,408 8,973 8,473 8,418 8,279 7,714 7,406 6,409 5,738 4,132 3,021 3,797 128,589 

2026 7,473 7,250 6,962 7,303 8,170 9,072 9,058 8,819 8,770 8,374 8,306 7,944 7,417 7,055 6,097 5,152 3,367 3,967 130,556 

 

 DPTI Projections for Charles Sturt 

Age Group 

(years) 

0-4 5-9 10-

14 

15-

19 

20-

24 

25-

29 

30-

34 

35-

39 

40-

44 

45-

49 

50-

54 

55-

59 

60-

64 

65-

69 

70-

74 

75-

79 

80-

84 

85+ Total  

2016 6,475 6,475 5,808 6,650 7,616 7,504 7,782 7,658 7,991 8,414 7,410 7,067 6,370 6,326 4,792 3,797 2,838 4,064 115,037 

2021 6,616 6,683 6,661 6,528 7,362 7,865 7,755 8,013 8,142 8,167 8,333 7,314 6,960 6,344 6,059 4,403 3,177 4,276 120,658 

2026 6,723 6,776 6,823 7,388 7,121 7,642 7,940 7,846 8,383 8,342 8,144 8,253 7,248 6,968 6,135 5,615 3,762 4,780 125,889 

 

 DPTI Projections for West Torrens 

Age Group 

(years) 

0-4 5-9 10-

14 

15-

19 

20-

24 

25-

29 

30-

34 

35-

39 

40-

44 

45-

49 

50-

54 

55-

59 

60-

64 

65-

69 

70-

74 

75-

79 

80-

84 

85+ Total  

2016 3,307 3,130 2,688 3,384 4,966 4,990 4,490 4,071 4,075 4,057 3,657 3,274 2,790 2,532 2,285 2,050 1,817 2,169 59,731 

2021 3,306 3,220 3,083 3,475 4,901 5,132 4,307 4,249 4,042 4,061 4,005 3,541 3,186 2,749 2,496 2,219 1,911 2,307 62,190 

2026 3,278 3,177 3,131 3,942 5,094 5,069 4,310 3,985 4,142 4,015 4,018 3,872 3,451 3,149 2,724 2,429 2,101 2,501 64,390 

 

 DPTI Projections for Western Adelaide (defined as per the State Government definition) 

Age Group 

(years) 

0-4 5-9 10-

14 

15-

19 

20-

24 

25-

29 

30-

34 

35-

39 

40-

44 

45-

49 

50-

54 

55-

59 

60-

64 

65-

69 

70-

74 

75-

79 

80-

84 

85+ Total  

2016 13,435 13,118 11,532 13,417 16,482 16,942 16,942 15,783 16,269 16,900 15,408 14,655 12,915 12,133 9,433 7,698 6,053 8,140 237,254 
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2021 13,567 13,469 13,144 13,100 15,802 17,259 16,605 16,924 16,378 16,555 16,825 15,080 14,347 12,740 11,715 8,774 6,624 8,537 247,445 

2026 13,474 13,440 13,334 14,713 15,358 16,544 16,466 16,254 17,242 16,629 16,527 16,463 14,795 14,190 12,374 10,923 7,639 9,381 255,748 

 

 DPTI Projections for Adelaide Statistical Division 

Age Group 

(years) 

0-4 5-9 10-

14 

15-

19 

20-

24 

25-

29 

30-

34 

35-

39 

40-

44 

45-

49 

50-

54 

55-

59 

60-

64 

65-

69 

70-

74 

75-

79 

80-

84 

85+ Total  

2016 77,755 76,959 71,119 79,292 93,830 95,007 93,553 84,756 85,348 85,541 83,336 80,431 73,096 67,965 51,205 38,671 28,739 36,424 1,303,027 

2021 79,779 80,206 78,843 78,439 89,468 95,571 96,213 95,565 86,806 85,872 84,773 81,756 78,457 70,695 64,991 47,216 32,847 39,180 1,366,677 

2026 80,028 81,430 81,358 85,552 87,515 90,865 95,771 97,464 96,460 86,902 84,972 83,113 79,859 76,078 67,943 60,255 40,758 44,546 1,420,869 



 

304 
 

 ABS Long Term Population Projections for Adelaide Statistical Division 

 2016 2026 2036 2046 2056 

Series A 1,269,128 1,410,828 1,555,246 1,698,624 1,848,491 

Series B 1,266,136 1,384,544 1,487,469 1,572,704 1,651,836 

Series C 1,274,423 1,391,808 1,489,947 1,564,523 1,623,674 

 

 ABS Long Term Median Age Projections for Adelaide Statistical Division 

 2016 2026 2036 2046 2056 

Series A 38.8 39.6 40.8 41.5 42.2 

Series B 39.1 40.2 41.4 41.9 42.4 

Series C 39.3 41.0 42.8 44.0 45.1 

 

 ABS Long Term Dependency Ratio Projections for Adelaide Statistical Division 

 2016 2026 2036 2046 2056 

Series A 53.4 62.3 67 68.9 73.8 

Series B 52.9 59.9 62.9 63.2 65.7 

Series C 52.5 58.3 62 63.5 66.8 
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3.1  Mental Health Services Accessed Through the Better Access Initiative (Commonwealth data from 2009/10 
reported in the 2011 Social Health Atlas of Local Governments) 

 Preparation of Mental 

Health Care Plan by GPs 

Psychiatrists Psychologists Social Workers Occupational 

Therapists 

Number Rate per 

100,000 

Number Rate per 

100,00 

Number Rate per 

100,000 

Number Rate per 

100,000 

Number Rate per 

100,00 

Port Adelaide Enfield 8216 7,303.4 706 623.6 12005 10,776.5 429 384.3 304 286.3 

Charles Sturt 6954 6,515.8 713 660.5 12395 11,862.3 421 399.9 625 646.0 

West Torrens 3373 6,029.7 402 706.1 5927 10,860.4 337 616.9 148 302.7 

Western Adelaide 14,476 6,591.4 1,480 666.5 24,545 11,389.3 926 427.4 941 473.5 

Adelaide Statistical Division 98,386 8,247.0 7,412 617.2 140,043 11,851.1 7,335 619.7 3,752 331.6 
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Appendix D Summary of Legislation, Governance, and Policy 
D.1 Relevant legislation 
Level of 

Government Legislation Description/Purpose Relevance to climate change adaptation in the Western 
Region 

Commonwealth Clean Energy Act 
2011 

The Act sets up the carbon pricing mechanism (the mechanism) and deals with 
assistance for emissions-intensive trade-exposed industries (the Jobs and 
Competitiveness Program) and the coal-fired electricity generation sector. It contains 
rules for who is covered, the Opt-in Scheme as well as what sources of carbon pollution 
are included, the obligation to surrender emissions units, caps on the amount of carbon 
pollution from 1 July 2015, international linking, monitoring, enforcement, appeal and 
review provisions. 

Some industries in the Western Region will need to meet 
requirements under this Act. 

Commonwealth Climate Change 
Authority Act 2011 

Establishes the Climate Change Authority, which will begin on 1 July 2012. The Authority 
will advise the Australian Government on the setting of carbon pollution caps and periodic 
review of the carbon pricing mechanism and other climate change laws. 

Some industries in the Western Region will need to meet 
requirements under this Act. 

State Climate Change and 
Greenhouse Gas 
Emissions 
Reductions 
(CC&GER) Act 2007 

Establishes commitments for the South Australian Government to put in place strategies, 
including sector agreements, to address climate change. The legislation was reviewed in 
2011 and found, among other things, that an increased emphasis on adaptation should 
be provided. It was recommended that regulations be developed pursuant to the Act to 
support the development of regional climate change adaptation plans in all State 
Government regions by 2016. No regulations have been made to at July 2012. 

The Barossa, Yorke and Mid North, and Eyre Peninsula Regions 
have entered into regional sector agreements under the Act. The 
agreements underpin adaptation planning in these regions. A 
sector agreement for the Western Region would assist with 
intergovernmental and cross-organisational cooperation on 
adaptation. 

State Coast Protection Act 
1972 

Establishes the Coast Protection Board, whose duties include protection and restoration 
of the coast from erosion, damage, deterioration, pollution or misuse, and to undertake 
research into matters relating to the protection, restoration or development of the coast. 

The Western Region includes coastline. The Coast Protection 
Board has been managing Adelaide's beaches for over 30 years 
to stop sand eroding and moving north along the coast. Over the 
years tonnes of sand have been trucked, and more recently 
pumped via pipelines, from areas in the metropolitan beach 
system where it builds up (including some areas in the Western 
Region, eg West Lakes Shore and Torrens Outlet ) to Adelaide‟s 
Southern and central beaches (including Henley Beach) which are 
continually eroding. 

State Environment 
Protection Act 1993 

Under the EP Act, a person must not undertake an activity that pollutes, or might pollute 
the environment unless all reasonable and practicable measures to prevent or minimise 
environmental harm. 
 

Many industries/businesses in the Western Region hold 
environmental authorisations which include reporting requirements 
to the EPA. 

State Harbors and 
Navigation Act 1993 

The Act provides for the administration, development and management of harbors and 
provides for safe navigation in South Australian waters as well as other purposes. 

Port Adelaide is defined as a Harbor under the Act and 
Regulations. Part of the Port Adelaide Harbor is listed as a Port 
under the Regulations. Aspects of the Act and Regulations apply 
Harbors and Ports, including defining port operator 
responsibilities.  
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Level of 
Government Legislation Description/Purpose Relevance to climate change adaptation in the Western 

Region 

State Adelaide Dolphin 
Sanctuary Act 2005 

Establishes a dolphin sanctuary to protect the dolphin population and the protection and 
enhancement of the Port Adelaide River estuary and Barker Inlet and its natural habitat. 

The Western Region encompasses parts of the dolphin sanctuary. 
The Port River Dolphins attract tourists to the Port and are well 
known by the Adelaide community. 

State Development Act 
1993 

The Development Act provides for the planning and regulation of development in the 
State. The Act establishes Development Plans. 

Each council has a Development Plan established in accordance 
with the Development Act. 

State Natural Resources 
Management Act 
2004 

The Natural Resources Management (NRM) Act 2004 establishes the NRM Council as 
the statewide peak body for natural resources management, establishes Regional NRM 
Boards and mechanisms to manage natural resources. 

The Western Region is within the Adelaide and Mt Lofty NRM 
Board region. 

State Heritage Places Act 
1993 

The Act establishes the State Heritage Committee, establishes mechanisms to list and 
manage State Heritage Places and requires maintaining of a Heritage Register. The 
owner of a State Heritage Place is required to take „reasonable care‟ of the property.  

There are many State Heritage properties in the Western Region 
which are protected under this legislation. Demolition or 
renovation of State Heritage properties is restricted and may 
influence the extent of adaptation strategies related to 
development and buildings in some areas. 

State Local Government 
Act 1999 

Identifies the responsibility of Local Government, including the provision of public services 
and facilities and developing initiatives to improve the quality of life of the community. 
Council‟s are required to develop Strategic Management Plans which (among other 
functions) outline a Council‟s approach to long term financial planning and the 
management and development of major assets and infrastructure over at least a 10 year 
period. The Act affirms the role of the Local Government Association (LGA) and requires 
that the LGA will conduct and manage the Local Government Association Mutual Liability 
Scheme.  
The Act establishes the Stormwater Management Authority to facilitate and co-ordinate 
stormwater management planning by councils and to provide advice to the Minister in 
relation to the State's stormwater management system, as well as other responsibilities. 

Each council has a strategic management planning framework 
which incorporates a hierarchy of plans which address issues 
relevant to climate change adaptation. 
The LGA, LGA Mutual Liability Scheme and Stormwater 
Management Authority have roles in the adaptation to climate 
change. 

State Water Industry Act 
2012 

The Act was adopted by Parliament in April 2012 and is part of the biggest overhaul of 
water industry legislation in South Australia‟s history. It brings different water acts of 
Parliament into a single piece of legislation so South Australia can take an integrated 
approach to the water industry for the first time. It repeals the Waterworks Act 1932, 
Water Conservation Act 1936 and Sewerage Act 1929 on 1st January 2013. The Act 
appoints the Essential Services Commission of South Australia (ESCOSA) as the 
independent regulator for urban and regional water and sewerage services and gives 
ESCOSA the power to regulate prices and standards for water and sewerage services. 
This legislation also allows for an independent Water Industry Ombudsman, along with a 
Consumer Advisory Committee, to ensure customers‟ complaints are investigated. 

An integrated approach to water supply and sewage services may 
increase opportunities for more innovative solutions to water and 
sewage management in the Western Region. 

State South Australian 
Public Health Act 
2011 

The Act promotes and provides for the protection of the health of the public of South 
Australia and aims to reduce the incidence of preventable illness, injury and disability. 
The Act was approved by Parliament in June 2011 and is replacing the existing Public 
and Environmental Health Act 1987 in stages over two years. 

Local councils have a significant role in public health which will 
continue under the new Public Health Act. 

Note: Other legislation may be applicable to climate change adaptation however those considered the most relevant to the Western Region have been identified above. 
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D.2 Governance arrangements 
Organisation Terms of Reference Relevant statutory powers Membership Relevance to Western Region 

ICLEI – Local 
Governments for 
Sustainability44 
 

ICLEI's mission is to build and serve a worldwide movement of local 
governments to achieve tangible improvements in global sustainability 
with special focus on environmental conditions through cumulative local 
actions.  
The Cities for Climate Protection Campaign was initiated in 1993 by 
ICLEI and focuses on 3 key areas – Mitigation, Adaptation and 
Advocacy. Many local governments across South Australia participated 
in this program as a framework for climate change action. 

N/A Over 1200 cities, towns, 
counties, and their associations 
from 70 different countries 
comprise ICLEI's membership. 
 

City of West Torrens is a 
member of ICLEI - 
Local Governments for 
Sustainability. 
 

COAG The Council of Australian Governments (COAG) is the peak 
intergovernmental forum in Australia. COAG was established in May 
1992 and first met in December 1992. The Prime Minister chairs COAG. 
The role of COAG is to initiate, develop and monitor the implementation 
of policy reforms that are of national significance and which require 
cooperative action by Australian governments. COAG meets on an as 
needed basis and may also settle particular issues out-of-session by 
correspondence.  

N/A - The outcomes of COAG 
meetings are contained in 
communiqués released at the 
end of each meeting. Where 
formal agreements are reached, 
these may be embodied in 
Intergovernmental Agreements.  

COAG comprises the Prime 
Minister, State Premiers, 
Territory Chief Ministers and 
the President of the Australian 
Local Government Association 
(ALGA). 

COAG endorsed the National 
Climate Change Adaptation 
Framework at their meeting on 
13 April 2007. 

Select Council on 
Climate Change 

The Select Council on Climate Change is to support an effective 
response on climate change policy issues with national implications and 
to provide a forum for the Commonwealth to engage on implementation 
issues. Given the cross-cutting nature of climate change issues, the 
Select Council will need to liaise with a number of other relevant 
Standing Councils. Specific responsibilities are listed in the Terms of 
Reference 
(http://www.climatechange.gov.au/en/government/initiatives/sccc/tor.asp
x). 

N/A – The majority of decisions 
will need to be implemented 
through state-based legislation 
and policy 

Federal and state ministers with 
climate change management 
responsibilities and a ALGA 
representative 

Australia-wide policy and 
program implications 

Premier‟s Climate 
Change Council 
(PCCC) 

The PCCC is established in accordance with Division 2 of the CC&GER 
Act 2007. Section 11 of the CC&GER Act 2007 sets out the Functions of 
Council, including the primary function to provide independent advice to 
the Minister about matters associated with reducing greenhouse gas 
emissions and adapting to climate change, including by achieving 
energy efficiencies, increasing the use of renewable energy, developing 
methods to remove greenhouse gases from the atmosphere, and 
establishing and achieving relevant targets. 

N/A – Advisory only Members of the PCCC are 
appointed by the Minister 
responsible for the Act in 
accordance with Section 9 of 
the Act. 

State-wide implications of PCCC 
advice. 

                                                      

44 http://www.iclei.org/index.php?id=10828 
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Organisation Terms of Reference Relevant statutory powers Membership Relevance to Western Region 

Department of 
Environment, Water and 
Natural Resources 
(DEWNR) 

DEWNR‟s role in managing the State's natural resources ranges from 
policy leadership to on-ground delivery with regional Natural Resources 
Management Boards. DEWNR has responsibilities in relation to water 
security, climate change, sustainable land management, public estate 
management and biodiversity conservation. 

Various including delegations 
under the NRM Act 

N/A DEWNR is the lead agency on 
climate change for SA. 

Coast Protection Board 
(CPB) 

The functions of the CPB (as stated in the Act) are to: 
 protect the coast from erosion, damage, deterioration, pollution and 

misuse 
 restore any part of the coast that has been subjected to erosion, 

damage, deterioration, pollution or misuse 
 develop any part of the coast aesthetically, or to improve it for 

those who use and enjoy it 
 manage, maintain and develop those coast facilities that the Board 

is responsible for 
 report to the Minister where required 
 carry out, or be involved in, research into the protection, restoration 

or development of the coast. 
Under the Act the Board has the power to: 
 carry out works 
 remove sand 
 acquire coastal land, with the approval of the Minister 
 deal with its land, with the approval of the Minister 
 enter land (any member of the Board or an authorised person). 

Varied in accordance with the 
Coast Protection Act 1972.  
The CPB has responsibilities 
delegated under other 
legislation in particular under 
the Development Act 1993 and 
Development Regulations 2008 
as a referral agency to comment 
or in some cases provide 
direction on development on the 
coast. 

In accordance with Section 11 
of the Act. Membership must 
include three public servants 
and three members appointed 
by the Governor for their 
expertise in accordance 
specifications in the Act. 

The Western Region 
incorporates coastline for which 
the CPB has responsibilities for. 

Natural Resources 
Management (NRM) 
Council 

The NRM Council has various functions under Section 17of the Act, 
including but not limited to, provision of advice to the Minister, 
assessment of the state and condition of natural resources across the 
State, and prepare and review the State NRM Plan. 

Advisory and administrative 
responsibilities as listed in the 
NRM Act.  

NRM Council members are 
appointed by the Governor in 
accordance with specifications 
in Section 13 of the Act. 

The NRM Council is responsible 
for preparing the State NRM 
Plan which guides Regional 
NRM Plans. 

Adelaide and Mt Lofty 
NRM Board 

The Adelaide and Mt Lofty Ranges NRM Board has the role of 
managing, protecting and in some cases, restoring the region's natural 
resources.  The Board works in consultation with the community, the 
three tiers of government and industry to develop and carry out a 
Regional NRM Plan for the region that sets priorities and targets. 
 

 NRM Board members are 
appointed by the Governor in 
accordance with specifications 
in Section 25 of the Act. 

The Adelaide and Mt Lofty 
Ranges NRM Board is 
responsible for the development 
and implication of the region‟s 
NRM Plan. The Western Region 
is within this NRM region. 

State Emergency 
Management 
Committee (SEMC) 

Section 9 of the Emergency Management Act 2004 details the functions 
and powers of SEMC, including but not limited to providing leadership 
and maintain oversight of emergency management planning in the 
State; preparation and review of the State Emergency Management 
Plan; provision of advice to the Minister and to undertake risk 
assessments relating to emergencies or potential 
Emergencies. 

Functions and powers dictated 
in the Emergency Management 
Act 2004. 

SEMC members include a 
number of public servants with 
emergency management 
responsibilities and up to 14 
others appointed by the 
Governor in accordance with 
specifications in Section 6 of 
the Emergency Management 

SEMC has state wide 
responsibilities. 
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Organisation Terms of Reference Relevant statutory powers Membership Relevance to Western Region 

Act 2004. 

Regional Development 
Australia Adelaide 
Metropolitan Advisory 
Board (RDA AMAB) 

RDA AMAB is an unincorporated advisory board. It is funded solely by 
the Australia Government. The role of the RDA AMAB includes the 
provision of advice to the Australian Government on emerging issues 
affecting the region, identifying gaps in service delivery between the 
three levels of government and it also acts as a conduit between the 
Australian Government and the local community. 
RDA AMAB promotes Australian Government programs through 
information forums, emails and newsletters. It also assist whole of 
government activities through providing a first point of contact for 
Australian Government Agencies seeking to consult in metropolitan 
Adelaide.   

N/A – Advisory only Members for all RDAs in South 
Australia are selected through 
an Expression of Interest 
process and nominated jointly 
by the Federal and State 
Ministers with responsibility for 
Regional Development and the 
President of the Local 
Government Association of 
South Australia. 
 

The Western Region is within 
the RDA AMAB area. 

Local Government 
Association 

The Local Government Association (LGA) is the voice of local 
government in South Australia. The LGA provides leadership to councils 
and representation to the state and federal governments and other key 
stakeholders. The LGA is a member of the Australian Local Government 
Association.  Schedule 1 of the Local Government Act 1999 re-affirms 
the existence and role of the LGA. The constitution and rules of the LGA 
cannot be altered or revoked without the approval of the Minister 
responsible for the Local Government Act. 

The LGA‟s role is mainly 
advisory in accordance with the 
Local Government Act 1999. 
Also under the Act, the LGA 
conducts and manages the LGA 
Mutual Liability Scheme, and 
a local government workers 
compensation self-insurance 
scheme and may establish, 
conduct and manage any other 
indemnity or self-insurance 
scheme which is in the interests 
of local government. 

Membership of the LGA is 
voluntary and all Councils 
under the Local Government 
Act are members along with 
Anangu Pitjantjatjara. Associate 
members include Nepabunna 
Aboriginal Community, Gerard 
Aboriginal Community and the 
Outback Areas Community 
Development Trust. The LGA is 
primarily funded by member 
subscriptions, and Councils 
receive many direct and indirect 
benefits as a result of being a 
member of the Association. 

The LGA plays a role in driving 
climate change adaptation 
action and making the case to 
the State Government for 
Councils on these issues. 
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D.3 Climate Change Adaptation Policy/Strategy Framework 

Title Responsible 
Authority/ Minister Description/Purpose Relevance to Western Region 

Securing a Clean 
Energy Future – The 
Australian 
Government‟s Climate 
Change Plan 2011 

Australian 
Government 

Key components of the Government‟s plan for a Clean Energy Future: 
 Putting a price on carbon - around 500 of the biggest polluters in Australia will be required to pay for their 

pollution under the carbon pricing mechanism. Liable businesses will need to buy and surrender to the 
Government a permit for every tonne of pollution they produce.  In the fixed price stage, that runs from 1 July 
2012 to 30 June 2015, the carbon price will start at $23 per tonne and rise by 2.5 per cent a year in real terms. 
From 1 July 2015 onwards, the price will be set by the market and the number of permits issued by the 
Government each year will be capped. If businesses can lower their pollution, the price they pay will be less.  

 Establishment of the Climate Change Authority to advise on pollution caps and progress towards meeting 
targets and undertake reviews of the carbon pricing mechanism. 

 Establishment of the Clean Energy Regulator to administer the carbon pricing mechanism. 
 Household assistance - Income tax cuts, increased family payments and pension rises  
 Support for jobs - Jobs and Competitiveness Program, Clean Technology Program and Coal Sector Jobs 

Package 
 Support for energy markets - Energy Security Fund 
 Clean energy - Clean Energy Finance Corporation and Australian Renewable Energy Agency  
 Energy efficiency - Low Carbon Communities and Small business support  
 Land sector – Carbon Farming Initiative and Biodiversity Fund  

National policy and programs 
which will apply to the Western 
Region. Although the focus of the 
plan is not adaptation there are a 
number of programs and 
mechanisms established under 
the Clean Energy Future Plan 
which will assist businesses and 
the community to transition to a 
low-carbon economy. There may 
be businesses in the Western 
Region liable under the carbon 
price scheme.  

National Climate 
Change Adaptation 
Framework 2007 

COAG COAG endorsed the National Climate Change Adaptation Framework at their meeting on 13 April 2007 as the basis 
for jurisdictional actions on adaptation over the next five to seven years. The framework includes possible actions to 
assist the most vulnerable sectors and regions, such as agriculture, biodiversity, fisheries, forestry, settlements and 
infrastructure, coastal, water resources, tourism and health to adapt to the impacts of climate change. In 2007 the 
Commonwealth commitment of up to $26 million to establish and manage the Australian Centre for Climate Change 
Adaptation and $100 million program funding over five years.45 

National policy 

Adapting to Climate 
Change in Australia 
Position Paper 2010 

DCCEE Adapting to Climate Change in Australia outlines the Australian Government‟s approach to climate change 
adaptation. It identifies provision of information to the public, appropriate regulatory arrangements and climate 
change consideration in decision making as the key components. With funding of up to $126 million, the Australian 
Government's Climate Change Adaptation Program is aimed at achieving better understanding and management of 
risks linked to climate change. The Australian Government recognises the coastal zone as a priority area for 
adaptation action and introduced the Caring for our Coasts commitment, including the national coastal risk 
assessment. 

National policy 

National Urban Policy Australian 
Government 

The policy establishes a national framework to guide policy development and public and private investment in cities 
and sets a vision for cities to deliver future prosperity and wellbeing, and to ensure cities are globally competitive, 
productive, sustainable, liveable, socially inclusive and well placed to meet future challenges and growth.   
 
The policy provides direction regarding climate change adaptation, specifically:  

Nation-wide policy.  Directions to 
be adopted by States and 
articulated in metropolitan-wide 
planning strategies.  

                                                      

45 http://www.coag.gov.au/coag_meeting_outcomes/2007-04-13/#climate 

http://www.coag.gov.au/coag_meeting_outcomes/2007-04-13/#climate
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Title Responsible 
Authority/ Minister Description/Purpose Relevance to Western Region 

Increase resilience to climate change, emergency events and natural hazards by: 
 Climate change science and research - In order to ensure new infrastructure investments are not unduly 

vulnerable to climate change, the siting of infrastructure, operational life and design standards need to be 
carefully considered, alongside matters such as heat stress, inundation, and extreme storms event. 

 Mitigation and adaptation - In order to ensure new infrastructure investments are not unduly vulnerable to 
climate change, the siting of infrastructure, operational life and design standards need to be carefully 
considered, alongside matters such as heat stress, inundation, and extreme storms event. 

SA Strategic Plan DPC To provide a blueprint for the future growth and development of SA through measurable targets/ actions. Goals 
include adapting to the long term physical changes associated with climate change. 
The Government, through SASP, has committed to a target to have regional climate change adaptation plans in all 
State Government regions by 2016 (Target 62). 

State-wide plan 

Tackling Climate 
Change: SA‟s 
Greenhouse Strategy 
2007-2020 

DEWNR/ Minister for 
Sustainability, 

Environment and 
Conservation 

To guide SA‟s response to climate change by reducing SA‟s contribution to climate change, adapting to potential 
impacts and identifying innovative approaches to response to climate change. 
The strategy takes three avenues to the future: 
 reducing greenhouse emissions 
 adapting to climate change 
 innovating in markets, technologies, institutions and the way we live. 

 
Adaptation is one of the eight goals in the plan. The Adaptation goal is for South Australia to be equipped to the best 
of its ability to adapt to climate change and capture opportunities. To achieve it, strategies and actions have been 
developed to: 
 increase our understanding of risks, vulnerabilities and opportunities 
 build resilient and healthy communities 
 improve hazard management and minimise risk. 

State-wide plan 

Draft Climate Change 
Adaptation Framework 

DEWNR/ 
Minister for 

Sustainability, 
Environment and 

Conservation 

The Framework provides state-wide objectives to guide adaptation establishing a regional approach across 12 
areas. It also encourages sector agreements between the Government, industry, community and regional groups. 
The Framework was released for consultation in December 2010. The State Government is currently in the process 
of revising the framework based on the outcomes of consultation and is expecting to release the final framework in 
2012. The Framework will assist in developing a coordinated and integrated response to climate change adaptation 
in South Australia. Action to address climate change will allow communities, businesses and individuals to minimise 
any negative impacts and also to identify opportunities. 

State-wide plan 

30 Year Plan for 
Greater Adelaide 

DPTI/ Minister for 
Planning 

To set out land use policy to manage growth and change in a given region. The 30 year plan is the Planning 
Strategy as required under the Development Act 1993. Becoming resilient and adapting to climate change is 
identified as a key driver in the plan by reducing emissions, improving efficiencies and incorporating climate change 
considerations into decision making. 
 
The 30-Year Plan for Greater Adelaide identifies principles for more environmentally sustainable urban development 
which will in turn facilitate adaptation and mitigation measures to address climate change including: 
 increased housing density close to modern and efficient rail transport corridors 
 increasing water and energy efficiency of new developments 

State-wide plan with specific 
policies relevant to the Western 
Region. 
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Title Responsible 
Authority/ Minister Description/Purpose Relevance to Western Region 

 identifying and protecting our natural assets in recognition of the free services they provide to nature and our 
society leading the nation in renewable energy development and water recycling 

 reducing carbon emissions in preparation for a carbon constrained economy 
 mandating water sensitive urban design (WSUD) 
 providing cooler public spaces in a warming world through innovative design of open space and corridors. 
  
There are many policies relevant to the Western Region. Of particular relevance  to are policies which aim to: 
 Reduce the risk of damage from projected sea level rise, associated storm surges and coastal erosion by 

incorporating adaptation measures into relevant council development plans. 
 Require new development and land divisions in areas at risk from sea level rise to provide for protection and/or 

adaptation measures. 

Strategic Infrastructure 
Plan for SA 2005-06 
and 2014-15 

DPTI/Minister for 
Transport and 
Infrastructure 

The Strategic Infrastructure Plan is under review and consultation on a discussion paper was held during 2010. The 
discussion paper acknowledges the need for adaptation and mitigation measures to address climate change. 
Development of strategies to adapt public infrastructure to respond to the inevitable pressures from climate change 
is identified as a strategic priority in the discussion paper. 

There are many projects and 
strategic priorities which are 
relevant to the Western Region 
including the Gillman Eco-
industrial Precinct and Techport 
Australia. 

South Australian 
Building Code 

DPTI/ Minister for 
Planning 

The goal of the BCA is to enable the achievement of nationally consistent, minimum necessary standards of relevant 
health, safety (including structural safety and safety from fire), amenity and sustainability objectives efficiently.  
The primary BCA focus is life safety and protection of neighbouring property from fire. This primary focus on life 
safety often also achieves as a consequence, an element of property protection. For example, protecting people in 
buildings from the effects of a cyclone, extreme wind, or bushfire relies on the building continuing to provide a 
shelter for the duration of the hazard and thus remaining intact. In this case, in the process of saving lives, the 
buildings are protected as well. However, property protection per se is not the primary objective.  
In the case of hazards which can have a widespread impact on communities, such as cyclones, bushfires and 
floods, the BCA life safety provisions provide a high degree of community resilience in terms of avoiding widespread 
losses and damage to buildings and infrastructure. This has consequential societal benefits in terms of enabling the 
community to recover quickly after a major hazard event with minimal disruption to business and facilities. 
 
Potential adaptation measures identified for incorporation into the BCA include46: 
 Improved resistance to more intense winds. 
 Greater capacity for storm water management. 
 Flood mitigation measures including increased minimum FFL and ready drainage of water following inundation. 
 Additional requirements for buildings experiencing regular extreme hot spells. 
 Stronger footings to cope with increased ground movement. 
 The use of high impact resistant and less permeable damp proof membranes. 

The BCA stipulates the minimum 
construction standards for all new 
structures including within the 
Western Region.  

State NRM Plan NRM Council with Under Section 74 of the NRM Act 2004, the NRM Council must prepare and maintain a State NRM Plan. A new The State NRM Plan provides a 

                                                      

46 http://www.abcb.gov.au/~/media/Files/Download%20Documents/Consultation/2010-12_Investigation_of_Possible_BCA_Adaptation_Measures_for_Climate_Change_Final.ashx  

http://www.abcb.gov.au/~/media/Files/Download%20Documents/Consultation/2010-12_Investigation_of_Possible_BCA_Adaptation_Measures_for_Climate_Change_Final.ashx
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Authority/ Minister Description/Purpose Relevance to Western Region 

the assistance of 
relevant State 
Government 
Departments 

State NRM Plan was released in 2012 – Our Place, Our Future - State Natural Resources Management Plan South 
Australia 2012 – 2017. One of 13 guiding targets in the State NRM Plan is to „Improve capacity of individuals and 
community to respond to climate change.‟ 

guiding framework for the 
Regional NRM Plans, including 
the Adelaide and Mt Lofty 
Regional NRM Plan that 
encompasses the Western 
Region. 

Adelaide and Mt Lofty 
Regional NRM Plan 

Adelaide and Mt 
Lofty Regional NRM 

Board 

The regional NRM plan provides comprehensive information on natural resources management in the region and 
outlines strategies and actions that will help address the many challenges facing the region‟s natural resources such 
as climate change, threats to water resources and pressures on biodiversity and productive land. It sets out the 
board‟s goals for managing natural resources and a scheme for implementing natural resource management 
programs and policies 

The Adelaide and Mt Lofty 
Ranges NRM Board is 
responsible for the development 
and implication of the region‟s 
NRM Plan. The Western Region 
is within this NRM region. 

Water for Good Plan 
2010 

DEWNR Facilitates water supply and use in South Australia up to 2050, taking into account the anticipated effects of climate 
change including reduced rainfall and reduced flows in the Murray River. 

State-wide plan 

Adelaide‟s Living 
Beaches 2005-2025 

DEWNR/CPB Is a strategy for keeping sand on Adelaide's beaches and reducing the amount of sand carting. In the long term, it is 
expected to reduce the cost of managing Adelaide's coastline by about 20%. The strategy has 5 key strategies – 
continue beach replenishment, recycle sand more effectively, add coarse sand from external sources, build coastal 
structures in critical locations and integrate sand bypassing at harbours with beach management. 

There is coastline within the 
Western Region which this 
strategy is relevant to. 

RDA  Adelaide 
Metropolitan Road Map 
First Edition 2012-2015 

RDA Adelaide 
Metropolitan 

Advisory Board 

RDA Adelaide Metropolitan has identified eight priority areas that link to Australian Government priorities, South 
Australian Government strategies and Local Government concerns. Climate change, environment and biodiversity is 
one of the eight priorities and climate change resilience is one of 14 key principles. There are a range of actions that 
will assist to address climate change resilience including those related to water sustainability and transport 
infrastructure. Also a specific priority area for action identified to address the climate change, environment and 
biodiversity priority is listed: Identify research and funding mechanisms for local governments to help in the 
implementation of activities to reduce greenhouse gases and air pollution and renewable energy program. 

Opportunity for the Western 
Region councils to work with and 
draw on the RDA Adelaide 
Metropolitan Advisory Board 
roadmap to assist with 
implementing a climate change 
adaptation plan. 

LGA SA Climate 
Change Strategy 2008-
2012 

LGA SA To support the local government sector to deal with climate change by identifying and adapting to impacts of climate 
change, reducing GHG emissions to mitigate impacts and to provide leadership and build the capacity of local 
government to manage climate change risk and opportunity. 

State-wide strategy 

City of Port Adelaide 
Enfield (PAE) City Plan 
2010-2016 

PAE To guide Council‟s decision making up to 2016. Objectives include identifying and addressing the impacts of climate 
change. 

Specific to Western Region 

PAE Environment 
Strategy for a 
Sustainable City 2009-
2014 

PAE To establish a framework for protecting and improving the natural environment for the future. Adaptation to climate 
change is identified as a key priority within the strategy. 

Specific to Western Region 

PAE Emergency 
Response Plan 

PAE Under the Local Government Act 1999 and the Emergency Management Act 2004, councils are required to develop 
and maintain an Emergency Response Plan. The Emergency Response Plan outlines PAE‟s involvement in and 
details the action plans and contingencies in place for dealing with community risk scenarios from an emergency 

Specific to Western Region 
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Authority/ Minister Description/Purpose Relevance to Western Region 

through to a crisis through to a declared disaster. The plan lists climatic changes, such as extreme heat, rainfall, 
wind and coastal flooding and notes that council is seeking funds to undertake studies on how to deal with these 
events. 

PAE Development Plan PAE Development Plan established in accordance with the Development Act 1993. Specific to Western Region 

City of Charles Sturt 
(CS) Community Plan 
2027 

CS To guide Council‟s decision making up to 2027. Strategies include planning for climate change. Specific to Western Region 

CS Towards One Planet 
Living: Greening the 
Western Suburbs Plan 
2008-2013 

CS To stimulate discussion between Council and the community and to identify actions relating to the environmental 
future of the Council area. Actions include undertaking a comprehensive assessment of climate change impacts and 
implementing a climate change adaptation program. 

Specific to Western Region 

CS Development Plan CS Development Plan established in accordance with the Development Act 1993. Specific to Western Region 

City of West Torrens 
(WT) Towards 2025 
Community Plan 
November 2011 

WT Incorporated within the Towards 2025 Community Plan is the City of West Torrens' Corporate Plan. This details the 
City of West Torrens' shorter term strategies for the next five years, while working towards the long term strategies 
described in the Towards 2025 Community Plan. The plan incorporates a long term strategy to „Actively respond to 
the challenges of climate change.‟ 

Specific to Western Region 

WT Climate Change 
Action Plan 2009-2014 

WT The Climate Change Action Plan addresses a number of the five year strategies outlined in the Towards 2025 
Community Plan 2009-2014 and aims to contribute to the reduction of the Council‟s ecological footprint. It is a 
blueprint of on-ground initiatives to be implemented upon which Council can assess progress towards achieving its 
climate change success indicators. 

Specific to Western Region 

WT Development Plan WT Development Plan established in accordance with the Development Act 1993. Specific to Western Region 
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Appendix E State Directions and Actions for 
Adaptation 

 

E1.  Planning Strategy – Policies Relating to Climate Change Adaptation 

Climate Change Emergency Management and Hazard Avoidance 

11. Set building standards and design guidelines to create more 
thermally and energy efficient buildings.  This will improve 
the liveability of housing in the likely event of increased 
temperatures.  Structure Plans for Greenfield developments, 
urban infill and transit-oriented developments will set 
objectives and guidelines for the quality of building 
performance outcomes in terms of climate response (such 
as solar orientation) and energy use. 

12.  Reduce energy costs through the introduction of improved 
energy efficiency standards for new buildings.  

13.  Create a more liveable urban environment through the 
establishment of a network of greenways, tree-lined streets 
and open spaces, which will have a cooling effect on nearby 
new neighbourhoods and new buildings.  

14.  Encourage commercial and industrial developers to include 
green buffers and shady areas in their developments, to 
make workplaces more liveable. 

15.  Reduce the risk of damage from predicted sea level rise and 
associated storm surges and coastal erosion by continuing 
to incorporate adaptation measures into (such as location, 
construction and design techniques) into Development 
Plans based on the recommended sea level rise allowances 
adopted by the South Australian Government from time to 
time. 

16.  Require new development and/or land divisions in areas at 
risk from predicted sea level rise to provide for protection 
and/or adaption measures (such as appropriate siting and 
construction techniques, seawalls, and/or levee banks).   

17.  Ensure critical infrastructure such as hospitals, 
telecommunications and transport systems, and energy and 
water services) is protected from inundation from predicted 
sea level rise. 

18.  Sustain the marine and estuarine environment by providing, 
where appropriate, for the retreat of the beach, dune, 
mangrove and saltmarsh communities in response to 
predicted sea level rise and land subsidence.  

4. Integrate adaptation to climate change, disaster risk 
reduction and hazard avoidance policies, standards 
and actions into strategic plans, Development Plan 
policies, and development assessment processes 
using best-practice models to: 

 - reduce the social, environmental, and economic 
impacts from extreme events 

 - achieve more consistent and rigorous decision-
making for long-term land-use planning aimed at 
reducing emergency and hazard risks 

 - enhance protection of critical infrastructure 

 - develop building standards and urban design 
approaches that create resilient environments for the 
future 

 - reduce risks and protect natural areas and 
biodiversity 

 - address risk, hazard, and emergency management 
issues in structure and precinct planning for new and 
existing urban areas. 

5.  minimise risk to people, property and the environment 
from exposure to hazards (including bushfire, flooding, 
erosion, dune drift and acid sulphate soils) by 
designing and planning for development in 
accordance with the following risk hierarchy: 

 - Avoidance – avoid permanent development in and 
adjacent to areas at significant risk from hazards 
unless it can be demonstrated that there is an 
overriding social, environmental or economic benefit.  

 - Adaption – design buildings and infrastructure to 
mimimise long term risk. 

 - Protection – undertake works to protect existing 
development or facilitate major new developments; 
such works include stormwater discharge 
management to accommodate higher tide levels. 
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E2.  Government Action Plan for the Climate Change Adaptation Framework in South Australia 

 
Strategies and Actions 

 

  
Strategy 1.1  Lead South Australia’s adaptation efforts 
 
Action 1.1.1  Establish Regional Agreements under the Climate Change and Greenhouse Emissions Reduction 

Act 2007 between the State Government and regional organisations including local governments, 
natural resources management and regional development boards and local leaders 

 
Action 1.1.2  Work with regional stakeholders to establish Regional Committees that oversee implementation of 

the Adaptation Framework; coordinate funding submissions; oversee regional governance 
arrangements and the development of regional adaptation strategies and plans and engage with key 
stakeholders and lead the development of locally relevant adaptation responses. The Regional 
Committees will be established under the Regional Agreements 

 
Action 1.1.3  Conduct Regional Integrated Vulnerability Assessments overseen by Regional Committees to assess 

the level of risk to business, communities and the environment 
 
Action 1.1.4  Establish a cross agency group to deal with adaptation issues affecting more than one government 

agency, this includes issues that are identified through Regional Committees and Integrated 
Vulnerability Assessments and which fall within the State Government‟s responsibilities 

 
Action 1.1.5  Support the cross agency group by committing one senior executive and providing ongoing support 

to its work programme 
 
Action 1.1.6  Support Regional Committees by committing one senior executive per region in geographic areas of 

particular relevance to the business of the agency 
 
Action 1.1.7  Prepare whole-of-government responses to climate change adaptation plans provided to Government 

by regional committees 
 
Action 1.1.8  Hold an annual adaptation forum to provide the opportunity for regional and state organisations to 

share information and experiences and to ensure common approaches and methodologies 
 
Action 1.1.9  Bring together a community of climate change adaptation practitioners within the State and Local 

Government and academia to encourage the sharing of adaptation information and ideas by 
providing regular meeting opportunities and utilising appropriate communications technologies 

 
Strategy 1.2  Build partnerships with the business community and non-government Organisations 
 
 
Action 1.2.1  Engage with key business and non-government organisations to identify key roles and                                                

responsibilities and adaptation activities 
 
Strategy 1.3  Incorporate adaptation into all decision-making 
 
Action 1.3.1  At the expiration of this Government Action Plan, evaluate the effectiveness of agency responses to 

adaptation issues identified at the regional level 
 
Action 1.3.2  Assess the degree to which climate change risk management is incorporated into existing 

government and business risk management frameworks 
 
Action 1.3.3  Assist in the development of a decision framework to assist in prioritising climate change adaptation 

action by government 
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Strategy 1.4  Actively participate in national initiatives 
 
Action 1.4.1  Contribute to national climate change adaptation policy developments 
 

Strategy 2.1  Establish a comprehensive adaptation research agenda for South 
Australia 

 
Action 2.1.1  Work with research institutions to develop a strategic plan to guide adaptation science 
 and research efforts in South Australia, in particular to provide clear direction for setting adaptation 

priorities, obtaining funding and identifying partnership opportunities 
 
Action 2.1.2  Lobby for and support national research on key adaptation issues to promote information 
 sharing, reduce duplication of effort and contribute to building national research capacity that will 
 benefit South Australia 
 
Strategy 2.2  Use up-to-date, high quality and relevant science to inform an adaptive 

management approach to building resilience and adaptive capacity 
 
Action 2.2.1  Develop and implement adaptive management criteria to guide adaptation in each of 
 the sectors 
 
Action 2.2.2  Establish monitoring and evaluation programs to inform the adaptive management 
 Approach 
 
Strategy 2.3  Identify, create and share the datasets and knowledge to underpin 

successful responses 
 
Action 2.3.1  Work with other agencies to review and consolidate existing datasets relevant to 
 adaptation across all disciplines 
 
Action 2.3.2  Work with other agencies to integrate essential datasets to generate comprehensive and 
 confident models of the hazards and risks to climate change to better inform adaptation responses 
 

Strategy 3.1  Increase the resilience of South Australia’s terrestrial, aquatic and marine 
Biodiversity 

 
Action 3.1.1  Using findings of the Integrated Vulnerability Assessments and regional feedback assess 
 and address climate change vulnerabilities of the natural environment through natural resources 

management and nature, coast and marine conservation 
 
Action 3.1.2  Develop and implement strategies informed by Integrated Vulnerability Assessments 
 (IVA‟s) and community engagement processes to increase the resilience of terrestrial, aquatic and 

marine ecosystems 
 
Action 3.1.3  Undertake a stocktake of primary production and biodiversity conservation policies to 
 ensure consistency and incorporate existing activities into a broader climate change 
 adaptation agenda 
 
Strategy 3.2  Increase the resilience of primary production systems 
 
Action 3.2.1  Using findings of the IVA‟s and regional feedback assist primary producers to address climate 

change vulnerabilities 
 
Action 3.2.2  Informed by IVA‟s assist primary producers and industries reliant on natural resources to 
 identify opportunities for diversification and economic re-structuring 
 
Action 3.2.3  Collaborate in scientific and technical research including IVA‟s to increase understanding 
 of climate processes and impacts on primary industries 
 
Action 3.2.4  Communicate understanding of climate science, risks and opportunities of climate 
 change on primary industries to government, communities and industry 
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Action 3.2.5  Based on IVA‟s and latest available science identify best practice technologies to 
 improve productivity of primary production systems 
 
Strategy 3.3  Strengthen policy links to achieve mutual benefits for climate change, 

biodiversity conservation and the sustainable use of landscapes and water 
 
Action 3.3.1  Review and amend primary industries, biodiversity conservation, water management and 
 planning policies to ensure consistency in light of findings of the Regional Integrated 
 Vulnerability Assessments 
 
Action 3.3.2  Identify and put in place strategies to improve the interface and consistency between 
 land use planning and NRM systems in the context of the issues identified in IVA‟s 
 

Strategy 4.1  Build the resilience and adaptive capacity of businesses and communities at the regional 
and local levels 
 

Action 4.1.1  Engage businesses and communities in developing adaptation strategies and action plans based on 
 the Integrated Vulnerability Assessments Use findings of the Integrated Vulnerability Assessments 
 and regional feedback to assess and address climate change vulnerabilities in South Australia with 
 particular reference to: 
 
Action 4.1.2  the transport system including key transport infrastructure such as roads, rail and regional air strips 
 and public transport services 
 
Action 4.1.3  the energy system to ensure a safe and reliable supply of energy to all South Australians including 
 supply of electricity, natural gas and transport fuels 
 
Action 4.1.4  the South Australian business and climate change impacts on competitiveness including the 
 economic sustainability of regional communities 
 
Action 4.1.5  the small business sector by identifying, promoting and fostering opportunities for the growth of 
 innovative business 
 
Action 4.1.6  the local economy through the provision of advice on, and coordination of, resource allocation in line 
 with the Government‟s economic, social and financial policy outcomes 
 
Action 4.1.7  the community by ensuring that the planning system minimises climate change impacts in new 
 developments 
 
Action 4.1.8  emergency management by protecting South Australians from emergency situations including fires, 
 floods, extreme weather events 
 
Action 4.1.9  the health system by improving wellbeing and preventing illness of the population 
 
Action 4.1.10 the environment and natural resources, including terrestrial, marine and aquatic systems 
 
Action 4.1.11 future workforce planning and skills building in support of emerging industries 
 
Action 4.1.12 the impacts of climate change on air quality by amending existing pollution reduction measures to 
 ensure South Australia achieves national air quality standards 
 
Action 4.1.13 the availability of water to meet current and projected demand 
 
Strategy 4.2  Create climate resilient urban areas and address the needs of the most vulnerable members 

of the community 
 
Action 4.2.1  on South Australia‟s urban areas by reviewing planning strategies, the building code and urban 
 design and open space policy 
 
Action 4.2.2  to support vulnerable members of the community including vulnerable Aboriginal people 
 
Action 4.2.3  Consistent with the Climate Change Adaptation Framework, incorporate the regional approach in 
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 dealings with local government 
 
Strategy 4.3  Empower people to take action through making relevant information and decision-making 

tools easily accessible 
 
Action 4.3.1  Develop a SA Climate Adaptation Web Portal to provide a „one-stop-shop‟ website where people can 
 get access to decision-making tools, plausible climate projections, likely impacts and adaptation 
 responses, education resources and community support programs 
 
Strategy 4.4  Increase community awareness and understanding of the opportunities for adaptation 
 
Action 4.4.1  In cooperation with government agencies and regional partners identify and promote 
 adaptation opportunities in South Australia 
 
Strategy 4.5  Increase community resilience during times of crisis 
 
Action 4.5.1  Consider findings of IVA‟s and regional feedback to assess the preparedness of relief and 
 recovery arrangements to deal with emergencies and disasters 
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