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1 Introduction 

The Resilient South regional climate change adaptation project for the Cities of Onkaparinga, 

Holdfast Bay, Marion and Mitcham will identify practical strategies for the transition towards 

a more resilient Region.  This resilient Region will be one that can not only cope with the 

anticipated impacts of climate change, but grow and thrive and take advantage of any 

opportunities that climate change may present.  Before developing these strategies, it is 

desirable to document and agree on the key attributes of the Southern Region and the 

potential for these to be affected by climate change hazards. 

This report has been prepared by URPS as part of the Resilient South consultancy led by 

URPS and contributes to the project’s first stage. The information contained in this report 

will be used through the remaining tasks of the project, providing background information 

for stakeholder engagement tasks, identifying indicators for the Integrated Vulnerability 

Assessment and targeting adaptation options. 

This Regional Profile report describes the key attributes of the Region as it is now – these 

attributes include those features that characterise the Southern Region and make it unique 

in comparison to other areas in South Australia as well as highlighting the diversity within 

the Region itself.  

Key attributes have been reported under the headings of ‘community’, ‘natural environment’ 

and ‘economy and infrastructure’.  Many attributes contribute in part to multiple themes, for 

example beaches provide opportunities for recreation and social activities (contributing to 

community), provide habitat for rare and threatened species such as the Hooded Plover 

(natural environment) and are a popular visitor destination (contributing to the economy). 

This report is the first of a two-part deliverable for the Regional Profile.  The second part is a 

GIS map server that has been developed for the project.  The map server contains spatially 

represented social, natural and economic data, collated from numerous sources including 

the Councils, State Government, Australian Bureau of Statistics and Social Atlas of Australia 

(Public Health Information Development Unit).  Not all of the data contained in the map 

server are described in this profile.  Only those datasets identified as ‘key’ attributes are 

described and summarised.  (See Section 1.3 for more information on the Map Server). 

1.1 Identification of Key Attributes 

The key attributes of the Region documented within this report were identified with the 

following considerations: 

 What attributes make a community or group more resilient and/or less vulnerable to 

the impacts of climate change? 

 What natural resources in the Region are valued as a result of their rarity, amenity 

or provision of ecosystem services? 

 What industries maintain or create wealth in the Region? 

 What factors are driving the future of the Region? 

A list of preliminary attributes developed from an initial review of the considerations above 

was provided for approval by the Project Management Committee that comprises 

representatives of the 4 participating Councils.  
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1.2 The Southern Region 

Table 1-1 below and the map in Figure 1-1 describe key features of the Southern Region.   

Table 1-1 Key features of the Southern Region  

The Southern Region  Cities of Holdfast Bay, Marion, Mitcham and Onkaparinga 

Total Area 665.1km 

 

Holdfast Bay – 13.8 km2 (2%) 

Marion – 55.6 km2 (8%) 

Mitcham –75.6 km2 (12%)  

Onkaparinga – 518.1 km2 (78.0%) 

Population (2011) 340,070 Holdfast Bay – 34,605 (10%) 

Marion – 82,991 (24%) 

Mitcham –62,898 (18%) 

Onkaparinga – 159,576 (47%) 

Major Topographic 
Features 

Patawalonga Basin 

Sturt River and Gorge 

Happy Valley Reservoir 

Onkaparinga River and Gorge 

Onkaparinga Estuary 

Port Noarlunga Reef 

Willunga Basin 

Willunga Ranges (Willunga escarpment) 

Major Land Use Rural Residential (23% of the Region) 

Horticulture (19%) 

Urban Residential (16%) 

Livestock (11%) 

Reserve (10%) 

Gross Regional Product $8.64 billion (estimated 2011/12) 

(approximately 9% of the State economy) 
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1.3 The Map Server 

The GIS map server that has been developed for the project is designed to provide a more 

detailed level of information than that summarised in this Regional Profile Report.  The map 

server contains spatial data under the following headings:  

 Community: 

o Demographic 

o Recreation and Open Space 

 Natural Environment: 

o Biodiversity 

o Coast and Marine 

o Water Resources 

o Groundwater 

o Soils 

 Economy and Infrastructure: 

o Public Infrastructure 

o Private Infrastructure 

o Land use 

o Zoning 

 

Data was collated from numerous sources including the Councils, State Government 

agencies including the Department of Planning, Transport and Infrastructure and 

Department for Environment, Water and Natural Resources, Australian Bureau of Statistics 

and the Social Atlas of Australia (Public Health Information Development Unit).   

The map server is designed for users to investigate the available data at a scale not able to 

be described in this report.  For example, the demographic data is provided at a mapping 

unit smaller than suburb boundaries.  Investigation into key indicators shows that the 

Region is demographically diverse.  The regional results reported in this report should be 

recognised as averages and the diversity acknowledged when planning future stages of the 

Resilient South project.   

The map server enables more detailed analysis of multiple data sets including exploration of 

their interrelationships.  

For example, using the ‘natural environment’ layers, a user may wish to further investigate 

the Onkaparinga Estuary, and can turn on layers in the biodiversity group to see mapped 

remnant vegetation (Native Vegetation (Floristic)), Biological Database of South Australia 

data to review flora and fauna of conservation significance and also turn on a flood hazard 

layer to see the mapped 100 Average Recurrence Interval (ARI) flood extent. 
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2 Climate Change Projections and Hazards 

The following section summarises the climate change projections described in the Resilient 

South Climate Change Scenarios Report, prepared by SKM for this project (SKM, 2013).   

2.1 Climate Change Projections 

Climate change projections for the southern Adelaide region are based on climate modelling 

undertaken for the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment 

Report (IPCC, 2007) and published on the Climate change in Australia web site 

(www.climatechangeinaustralia.gov.au).  The climate model outputs presented in the 

following sections are the median values for the ensemble of models used for the Fourth 

Assessment Report for the selected emissions scenarios.  

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.  Their reliability 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 than changes in extremes.  While climate model projections have improved in recent 

years, some important climatic influences, including the El Niño Southern Oscillation (ENSO), 

are currently not well represented.   

Rainfall 

Annual average rainfall is projected to decrease throughout South Australia during the 21st 

century: by 2-5% by 2030 and by 5-20% by 2070.  Some climate models suggest that 

average annual rainfall in the Adelaide region may decline by 20-40% by 2070.  A minority 

of models project small increases in average annual rainfall. Annual average rainfall at the 

four representative meteorological stations is projected to decline from 442 mm (average 

1955 to 2012) to 379-395 mm by 2070 at Adelaide Airport and from 791 mm (average 1951 

to 2012) to 676-704 mm by 2070 at Mt Bold Reservoir.  

Equations that describe atmospheric processes suggest that for each degree of global 

warming, extreme daily rainfall may increase by 7%.  If these equations apply to the 

southern Adelaide region (and they do not appear to apply in all regions), the 100 year 

average recurrence interval daily rainfall event may increase from about 75 mm historically 

to over 90 mm at Adelaide Airport and from about 104 mm currently to about 122 mm at Mt 

Bold Reservoir (under the 2070 high emissions scenario).  

Temperature 

Annual temperatures are projected to increase throughout South Australia during the 21st 

century in each of the climate change scenarios considered.  The median projection for the 

southern Adelaide region is for average temperatures to increase by 0.6-1.0°C by 2030 and 

by 1.0-2.5°C by 2070.  Under the most extreme emissions scenario for 2070, average 

temperature is projected to increase by 3.0-4.0°C by 2070.  

Average temperatures in October and November between 2000 and 2012 were higher than 

the projected average temperatures in those months under the 2070 medium and high 

emissions scenarios. 

http://www.climatechangeinaustralia.gov.au/
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The frequency, intensity and duration of heatwaves in the southern Adelaide region are 

projected to increase and the incidence of frost and freezing conditions is projected to 

decrease.  Maximum temperatures are projected to increase, as are the incidences of 

consecutive days of very high maximum and average temperatures and the length of such 

sequences of hot days.  The incidence of freezing conditions at Adelaide Airport is projected 

to decline from 0.7 days per year in 1980-1999 to 1 day in 20 years in 2070. 

Evaporation 

Climate models project that average annual potential evaporation will increase by 2-4% 

under medium and high emissions scenarios by 2030 and by 4-8% by 2070. Evaporation is 

projected to increase most (in percentage terms) in autumn and winter, particularly under 

the 2070 high emissions scenario.  Annual average potential evaporation at Mt Bold 

Reservoir is projected to increase from 1617 mm in 1980-1999 to 1639 mm in 2070.  With 

the projected increase in evaporation and decrease in rainfall, the winter excess of rainfall 

over evaporation (which drives catchment water flows and soil water accumulation) is 

projected to decline from 175 mm in 1980-1999 to 154 mm in 2070 (under the high 

emissions scenario). 

Forest Fire Danger 

The Forest Fire Danger Index (FFDI) is calculated from daily temperature, humidity and wind 

speed and (longer-term) changes in soil and fuel dryness.  High FFDI values are currently 

recorded through summer and autumn. Values in the extreme range (≥50) are indicative of 

the potential for extreme and difficult to control behaviour in fires that become established.  

The incidence of such days is projected to increase from 2 per year in 1980-1999 to 10 per 

year in 2070 (under high emissions scenarios). 

2.2 Coastal Climate Change Hazards 

In its Fourth Assessment Report, the IPCC found that warming of the atmosphere and 

oceans could lead to global mean sea levels rising by up to 0.79 m by 2100.  These 

estimates remain uncertain and end of century sea level rises of more than 1.0 m and even 

as high as 1.5 m are considered to be plausible.  In areas with sandy or other erodible 

shorelines, rising sea levels may lead to the loss of beaches and the inland retreat of 

coastlines.  The Port Stanvac tide gauge recorded average sea level rises of approximately 4 

mm per year from the 1990s. 

There has only been limited analysis of the extent to which the southern Adelaide coast is 

exposed to sea level rise.  The main areas that are likely to experience increased frequency 

and depth of inundation by sea waters during storms are the sandy beaches and the estuary 

of the Onkaparinga River (see Section 4.3).  Without intervention, more frequent inundation 

and coastal erosion are likely to result in the loss of, or loss of use of, most of the region’s 

beaches.  This may occur with the approximately 20 cm of sea level rise that is projected for 

2030. Sections of the Resilient South project area’s coastline that are not defended with sea 

walls or other structures are likely to gradually retreat in response to sea level rise. 
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2.3 Climate Change Projection Summary 

Table 2-1 below provides a summary of climate change projections that will inform the 

Resilient South project.    

Table 2-1 Summary of climate change projections 

Climate variable Reference period 
conditions 
(1980-1999) 

2030 projections 
(medium & high 
emissions) 

2070 projections 
(medium-high 
emissions) 

Rainfall    

Annual average 

Adelaide Airport 

Clarendon 

Mt Bold 

Willunga 

451 mm 

763 mm 

809 mm 

598 mm 

424 mm 

716 mm 

759 mm 

560 mm 

395-379 mm 

667-641 mm 

704-676 mm 

522-502 mm 

Extreme daily rainfall (100 year average recurrence interval event) 

Adelaide Airport 

Clarendon 

Mt Bold 

Willunga 

76 mm 

89 mm 

104 mm 

96 mm 

80 mm 

94 mm 

110 mm 

101 mm 

85-90 mm 

101-106 mm 

116-122 mm 

108-113 mm 

Temperature    

Annual average 

Maximum 

Minimum 

21.4°C 

11.5°C 

22.2°C 

12.3°C 

23.3-23.9°C 

13.4-14.0°C 

Heatwave 

Incidences of  2 days ≥  40°C 

# 3 day sequences with average 

temperature ≥ 32°C 

0.25 per year 

0.05 per year 

0.35 per year 

0.15 per year 

0.7-1.3 per year 

0.20-0.65 per year 

Evaporation 

Potential evaporation 1617 mm/y 1639 mm/y 1714-1761 mm/y 

May-August excess of rainfall 

over potential evaporation 

175 mm/y 154 mm/y 115-105 mm/y 

Forest Fire Danger Index (extreme FFDI days per year) 

Adelaide Airport 2.0 days/y 3.6 days/y 6.1-10.1 days/y 

Sea level rise    

Mean sea level  +0.15 m (from 1980-

1999) 

+0.47 m (from 1980-

1999, high emissions 

only) 

 

2.4 Current Flood Hazard 

This section summarises the Region’s flood issues.  Information has been obtained from the 

following existing published reports: 

 Brown Hill Keswick Creek Stormwater Project (Worley Parsons, 2011) 

 Holdfast Bay Floodplain Mapping (Tonkin Consulting, 2007) 
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 Pedler Creek Floodplain Mapping Study (Tonkin Consulting, 2008) 

 Floodplain Mapping and Climate Change Modelling for the Silver Sands and 

Washpool Catchment (KBR, 2011) 

 Flood Study for Seaford Rail Extension (KBR, 2010) 

 Christie Creek Risk Assessment and Flood Mapping Study (SKM, 2011) 

Further information on the Region’s catchments is provided in Section 4.4.  A map showing 

the modelled area of inundation in a 100ARI flood event is provided in Figure 2-1. 

Patawalonga Catchment 

The Patawalonga catchment includes Brown Hill Creek and Sturt River.  The Brown Hill 

Keswick Creek Stormwater Project undertaken by Worley Parsons in 2011 found that the 

Brown Hill creek subcatchment “had indicative level of flood protection equivalent to about 

10 year ARI level”.  For a 100 year ARI flood, the study reported that minor flooding may be 

expected at properties along George and Kent Streets in Hawthorn as well as Paisley 

Avenue, Torrens Park. It is worth noting that this study did not take into account the 

increase in frequency of intense storm events associated with climate change. 

Coastal Catchments 

There are a number of small catchments within the City of Holdfast Bay and the City of 

Marion which drain directly to the sea.  These have been grouped together and classed as 

Coastal Catchments. 

In 2007, Tonkin Consulting was engaged to undertake floodplain mapping for the City of 

Holdfast Bay.  The study notes that the underground street drainage networks may be 

exceeded in a 5 year ARI event, with the majority of flooding confined to the street network.  

A significant portion of the stormwater drainage network is considered to have a less than or 

equal to 1 year ARI standard.  Whilst it is anticipated that no major access roads will be 

impacted in a 5 year ARI event, some flooding is expected along Moseley Street in Glenelg 

South, Burnham Road along the coast, Tarlton Street and Folkstone Road amongst others.  

In addition the Minda Inc. Brighton campus is expected to be inundated over 0.5m depth in 

some areas as are some areas around Seacliff Primary School. 

The extent and magnitude of flooding in a 100 year ARI event would inundate several major 

access roads such as Jetty Road in Brighton, Commercial Road, Jetty and Brighton Roads in 

Glenelg, east of Diagonal Road, and north of Sturt Road, as well as some sections of the 

railway line parallel to Kauri Parade and Commercial Road. Numerous properties bounded by 

Wattle Avenue to the South, MacArthur Avenue and McGillip Avenue to the East, and Pier St 

to the North in the suburbs of Glenelg South, Somerton Park and North Brighton are at risk 

of inundation in a 100 year ARI event. Also at risk of inundation are areas around the corner 

of Jetty Road and Brighton Road at Glenelg, corner Golflands Terrace and Pine Avenue at 

Glenelg North, and Margate Street between Yarmouth Street and Stephenson Avenue, South 

Brighton. 

The 2007 study considered long-term development conditions and concluded that increases 

in extent and magnitude of flooding for a Mean High Water Spring level increase of 500mm 

were not significant.  However, further work was considered prudent to accurately 

determine sea level rise impacts on flood levels in the Patawalonga Lake. 
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Christie Creek 

In 2011, SKM was engaged by the City of Onkaparinga to revise flood modelling originally 

undertaken in 2005 to take into account new infrastructure resulting from the Waterproofing 

the South program.  These consisted of wetlands totalling 4ha, flood control basins totalling 

32ML, and a 93ML storage dam.  The study found that the Christie Creek channel has the 

capacity to pass floodwaters from storm events of less than 100 year ARI.  Flooding issues 

from 100 year ARI storm events are expected to be caused by crossing structures 

constricting creek flow paths at Brodie, Kentwood and South Roads as well as the former rail 

embankment.  The study highlighted that detention basins have been constructed on the 

two northern tributaries to Christie Creek, however Christie Creek remains undetained 

upstream of South Road and Thrushgrove Creek. 

No climate change scenarios were considered as part of this study. 

Field River 

Tonkin Consulting have undertaken two flood mapping investigations in the Field River 

Catchment for the City of Onkaparinga, the Sauerbier Creek Flood Inundation Mapping Study 

(2010) and the Panalatinga Creek Floodplain Mapping Study (2011).  The modelled extent of 

inundation for the 100 year ARI event for Saubier Creek shows the flood extent contained 

within the public open space reserves.  The 100 year ARI event modelled for Panatalinga 

Creek shows the flood extent to potentially impact residential areas around Regency Road, 

Happy Valley and an area upstream of Ernest Crescent, Happy Valley. 

Onkaparinga Catchment 

In 2010, KBR was engaged to investigate the potential flood impacts associated with the 

Department of Planning, Transport and Infrastructure’s Seaford Rail extension crossing of 

the Onkaparinga River.  As part of this study, the flooding potential in the lower reaches of 

the Onkaparinga River was assessed. The study found that the main channel of the 

Onkaparinga River is capable of passing flow from storm events of up to 100 year ARI.  

Below this, the flood waters generally spread out into the low lying areas of the floodplains, 

inundating the stormwater wetlands. In a 50 year ARI flood, some properties in Old 

Noarlunga could be inundated by 500mm of flood water and River Road would become un-

trafficable.  The Port Noarlunga Oval and Bowling Club are also expected to be inundated 

however evacuation routes for the centres remain accessible for up to 100 year ARI flood 

events when vehicle access to any part of Old Noarlunga becomes unfeasible.  In a 100 year 

ARI flood, the levee near Gawler St is expected to be overtopped in a few locations, causing 

flooding of properties in Port Noarlunga.  The study noted that the Seaford Meadows railway 

station and commissioning depot remained operational in a 500 year ARI event. 

The 2010 KBR study concluded that the impacts of storm surge and sea level rise were most 

likely to affect the first 2km of the river for the 2050 climate change scenario, with increases 

in inundation depths in Port Noarlunga. In the 2100 climate change scenario, the depth of 

flooding around Gawler, Saltfleet and Clarke Streets could reach 1.5m and the access road 

to Port Noarlunga Oval could be cut off by floodwaters of up to 1m in depth. 

Pedler Creek 

In 2008, Tonkin Consulting was engaged by the City of Onkaparinga to undertake the Pedler 

Creek Floodplain Mapping Study.  The floodplain mapping found that most sections of Pedler 

Creek east of Commercial Road had the capacity to accommodate flows up to 100 year ARI 
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events.  However, west of Commercial Road inundation of Nashwauk Crescent and the 

Moana Beach Caravan and Tourist Park could be expected in a 20 year ARI event.  It also 

revealed that the Commercial Road bridge lacks capacity to pass flows for a 100 year ARI 

event and is likely to overtop in a 500 year ARI event.  The study concluded that in larger 

storm events, the extent of inundation was only marginally larger but more damage was 

expected in affected areas. 

Sea level rise and storm surge were considered in the 2008 study, concluding that a storm 

surge of 1.4m is likely to have a negligible impact on the flood levels.  Similarly sea level 

rises of 0.17m by 2030 and 1-1.4m by 2100 are not expected to have any major impacts.  

An extreme scenario was investigated involving the 2100 sea level combined with a storm 

surge, resulting in a 3.4m AHD water level, concluding that the backwater effect from this 

scenario is expected to be ‘drowned out’ within 100m of the coast during higher ARI storms. 

Silver Sands 

The Silver Sands catchment is predominantly rural with the Aldinga Beach township being 

the primary source of urban flows.  Water Sensitive Urban Design features in the new 

subdivisions assist the formal drainage network in reducing peak flows in storm events.  It is 

estimated that two thirds of flow from the urban area is directed into the wetland adjacent 

to the Aldinga Scrub Reserve. 

In 2011, KBR was engaged by the City of Onkaparinga to investigate the potential for 

flooding within the Silver Sands catchment.  The study highlighted that Norman Road, which 

is the only access road for the Silver Sands settlement, is not passable in a 20 year ARI and 

larger storm events.  The low lying residential areas of Silver Sands could also be inundated 

approximately 300mm in a 20 year ARI flood and up to 700mm in a 100 year ARI flood 

event. 

The study concluded that in a 20 year ARI flood, Button Road, Norman Road and Justs 

Roads are expected to be inundated, with the Justs Road culvert being overtopped.  Low 

lying residential areas of Silver Sands are also expected to be inundated approximately 

300mm. In a 50 year ARI flood event, the extents of flooding are fairly similar but flood 

depths are expected to increase 50-100mm in comparison to the 20 year ARI event.  

Similarly with a 100 year ARI event, the extents of flooding increase marginally in 

comparison. It should be noted however that in a 100 year ARI event, the velocity of flood 

waters on Norman and Justs Roads are high and despite the shallow depth, KBR considered 

that it would be dangerous for vehicles to use these roads in a flood event.  The low lying 

residential areas of Silver Sands are expected to be inundated in the order of 0.4m-0.7m in a 

100 year ARI event.  

The combined effect of sea level rise and storm surge on inland flooding was found to be 

negligible for the 2030 and 2070 scenarios. For the 2100 scenario, an increase in flood 

depths of up to 300mm was expected in comparison to the current 100 year ARI event. 
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Resilient South Regional Profile

Data Sources: DPTI, Councils, DEWNR
Prepared for the Resilient South Project

June 20, 2013

This map shows modelled flood 
extent for the following catchments:
Minno Creek (1996)
Brownhill Creek (2011)
Holdfast Bay (2007)
Christe Creek (2011)
Pedler Creek (2008)
Onkaparinga River (2010)
Silver Sands and Washpool (2011)

NOTE - Flood data is for the 
City of Marion is NOT included
on this map.
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2.5 Current Bushfire Hazard 

A bushfire is a freely burning, uncontrolled and unplanned fire that needs to be 

extinguished.  It includes fire in bush land or forests, crops, grass or cultivated trees 

(Southern Grampians Shire Council, 2009).  Bushfire hazard describes the potential 

behaviour of a bushfire which indicates the likely severity of a fire in a particular area and is 

determined by fuel loads (vegetation structure and fire history), seasonal climate conditions, 

and topography (slope). 

Figure 2-2 shows bushfire hazard calculated for the Mitcham (Earth Tech, 2006) and 

Onkaparinga (SKM, 2007) Councils.  The map shows areas of particular hazard around Belair 

National Park, the upper parts of the Sturt River (which is the boundary between Mitcham 

and Onkaparinga), Flagstaff Hill, the Onkaparinga Gorge, between Clarendon and Mount 

Bold and along the Willunga Escarpment. 
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Prepared for the Resilient South Project

June 20, 2013

This map shows bushfire hazard for the 
Cities of Onkaparinga and Mitcham.
This data should be reviewed in 
conjunction with the City of Onkaparinga
Bushfire Risk Assessment Project 2007, 
(SKM, 2007) and the City of Mitcham 
Bushfire Risk Management Plan
2006-07, (Earth Tech, 2006)
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3 The Community 

This section on the Community describes the attributes that contribute to community 

function.  This community profile describes: 

 The demographic characteristics of the community including age structure, 

education, employment, income, mobility, ethnic composition and health; 

 Future changes projected for these characteristics; 

 Interactions or connections within the community; and 

 Facilities available for community use including open space and recreation, 

community centres and libraries. 

This Community Profile for the Southern Region has focused on identifying the following: 

 Attributes that make the community more resilient and/or less vulnerable to climate 

change hazards; 

 Community facilities that may be affected by climate change hazards; and 

 Factors driving the future of the Region. 

Data sources for this section included ABS 2011 Census, 2011 Social Health Atlas of Australia 

(PHIDU, 2011), the Department of Planning, Transport and Infrastructure (DTPI) and the 

Resilient South participant Councils. Where possible, data have been summarised for each 

Council, with a Regional average and comparison figure provided to either Greater Adelaide 

or South Australia. 

Individual Council demographic summaries and community profiles have been prepared by 

each of the Councils and can be found on their respective websites.  

The GIS Map server contains all related datasets and can be used to further interrogate 

information at a more detailed scale. 

3.1 Population and Growth 

Understanding the size, age structure and growth of a population can provide an indication 

of the ability of the population to provide mutual care and support and be able to respond to 

a change in its environment.  It can also help identify the types of facilities and activities 

that are needed for a functioning, vibrant community. 

Population and Recent Growth  

At the 2011 ABS Census, the Southern Region was home to 340,070 people or about 21% of 

the State’s population.  Between 2001 and 2011, the Southern Region grew by just over 

28,000 residents at an average annual growth rate just lower than that recorded for the 

Greater Adelaide Region.  Table 3-1 shows the City of Onkaparinga experienced a growth 

rate greater than that recorded for the Greater Adelaide Region, whilst lower growth was 

recorded for the City of Mitcham. 
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Table 3-1 Population and recent growth figures 

Area 

2001 
Census 
Total 

Population 

2006 
Census 
Total 

Population  

2011 
Census 
Total 

Population 

2001-2011 
Total 

Population 
Growth 

Average 
Annual 
Growth 

Rate 2001-
2011 

City of Holdfast Bay 32,340 33,300 34,605 2,265 0.7% 

City of Marion 75,485 78,702 82,991 7,506 1.0% 

City of Mitcham 59,766 61,853 62,898 3,132 0.5% 

City of Onkaparinga 144,407 149,735 159,576 15,169 1.1% 

Southern Region  311,998 323,590 340,070 28,072 0.9% 

Greater Adelaide 1,116,859 1,152,870 1,225,235 108,376 1.0% 

Data Source: ABS Quick Stats 2011, 2006, 2001 

Age Structure 

The age structure of the population of each local government area varies across the 

Southern Region. Figure 3-1 shows the Cities of Onkaparinga, Marion and Mitcham with 

similar shaped age pyramids, with a similar proportion of the population in each of the age 

brackets from 15-24 years to 55-64 years.  The City of Holdfast Bay shows an older 

population, with a higher proportion of residents in the age brackets of 45-54 years and 55-

64 years.  18% of the Holdfast Bay population is under 19 years of age, compared to 26% 

for Onkaparinga.  

 

Figure 3-1 Age structure of local government areas in the Southern Region  
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Data Source: ABS Basic Community Profiles, 2011 

More detailed data from the ABS (shown in Figure 3-2) indicates there are several Statistical 

Area Level 11 (SA1) areas where more than 50% of the resident population is over 65 years 

old.  More of these areas occur in the northern areas of Marion and western areas of 

Mitcham. Consistent with the median age data, nearly 60% of SA1s in the Onkaparinga area 

have more than 25% of the resident population aged 0-19 years.   

Projected Population Growth 

Population growth projections released in 2011 by the then Department of Planning and 

Local Government (DPLG) projected the Southern Region’s population would increase by 

about 21% from 2006 to 2026 (Table 3-2).  These projections were based on a ‘medium 

series’ of growth.  Mitcham and Holdfast Bay were projected to have lower growth rates 

than Onkaparinga, commensurate with the differing development potential of these LGAs. 

Table 3-2 Projected population growth 2006 – 2026  

Area 

Resident population  
% increase 
from 2006-
2026 2006 

2011 

projected 

2016 

projected 
2021 

projected 
2026 

projected 

City of Holdfast Bay 34,673 36,612 38,181 38,953 39,343 13.5% 

City of Marion 81,352 86,758 92,420 95,930 98,721 21.4% 

City of Mitcham 64,234 66,096 67,479 68,249 68,771 7.1% 

City of Onkaparinga 154,586 166,958 180,587 189,832 196,881 27.4% 

Southern Region  334,845 356,424 378,667 392,964 403,716 20.6% 

South Australia 1,567,888 1,667,444 1,770,644 1,856,435 1,935,161 23.4% 

Data Source: Department of Planning and Local Government 2026 Population Projections (2011) 

A review of the projected growth rates to 2011, shown in Table 3-3 demonstrates that 

growth from 2006 to 2011 was around 4-5% slower than the DPLG projections.  This is in 

part due to a reduction in net overseas migration as a result of changes to Australia’s skilled 

migration program (Spinks, 2010). 

Table 3-3 Projected and actual growth 

Area 

2011 DPLG 
Projected 

Population 

2011 Census 
Total 

Population 

Difference to 
2011 projection 

% change from 
projection 

City of Holdfast Bay 36,612 34,605 - 2,007 -5.5% 

City of Marion 86,758 82,991 - 3,767 -4.3% 

City of Mitcham 66,096 62,898 - 3,198 -4.8% 

City of Onkaparinga 166,958 159,576 - 7,382 -4.4% 

Southern Region 356,424 340,070 - 16,354 -4.6% 

Data Source: Department of Planning and Local Government 2026 Population Projections (2011), ABS Quick Stats 

2011 

  

                                                
1 SA1s –used in the Census of Population and Housing as the smallest unit for the processing and release of Census 
data 
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3.2 Education 

The level of education achieved is not only an indicator of a community’s socio-economic 

status but may also have a bearing on its ability to understand the risks associated with 

climate hazards and undertake appropriate preparation. 

Across the Southern Region, there is a wide variance in the proportion of the population with 

school-based qualifications.  Overall, school-based qualification levels for the Region as a 

whole are slightly higher than those across Greater Adelaide (see Table 3-4) however there 

are some areas (SA1s) around Hackham West, Christie Downs and Seaford where less than 

30% of the population over 18 had completed year 12 (see Figure 3-3).   

The population of Mitcham has the highest proportion of residents having completed year 12 

in the Southern Region, well above that of the Greater Adelaide area, with more than 70% 

of the population having completed year 12 in many of its SA1s. 

Table 3-4 Completion of year 12 or equivalent 

Area 

Percent of eligible population having 
completed year 12 or equivalent 

(2011) 

City of Holdfast Bay 53.6% 

City of Marion 49.8% 

City of Mitcham 62.1% 

City of Onkaparinga 42.3% 

Southern Region 49.1% 

Greater Adelaide 48.8% 

Data Source: ABS Census Data, Basic Community Profiles, 2011 
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3.3 Language 

Being able to communicate proficiently in English enables people to participate in community 

activities, as well understanding hazard warnings and access assistance in the event of an 

emergency. 

Table 3-5 shows that whilst Marion and Mitcham have a higher proportion of residents that 

speak a language other than English at home, a very low proportion of the Region’s 

population speak English ‘not well’ or ‘not at all’. Compared to the Greater Adelaide region, 

there is a higher proportion of the Southern Region’s population able to speak English well 

or very well. 

Table 3-5 Proficiency at spoken English and other languages spoken at home 

Area Percent of the population that 
speak another language and 
speak English ‘not well’ or 

‘not at all’ (2011) 

Percent of the population that 
speak a language other than 

English at home (2011) 

City of Holdfast Bay 1.2% 9.2% 

City of Marion 2.4% 15.2% 

City of Mitcham 1.6% 13.4% 

City of Onkaparinga 0.7% 6.0% 

Greater Adelaide 3.0% 17.4% 

Data Source: ABS Census Data, Expanded Community Profiles, 2011 

More detailed data from the ABS indicate there are several SA1 areas where more than 3% 

of the population speak English ‘not well’ or ‘not at all’, in the suburbs of St Mary’s 

(Mitcham), Clovelly Park, Mitchell Park, Edwardstown and South Plympton, (Marion). 

 

3.4 Employment and Income 

Unemployment 

The most recent unemployment data from December 2012 showed that the Southern 

Region had an unemployment rate of 4.2%, compared with 5.6% across metropolitan 

Adelaide (DEEWR, 2012).  At the same time, the Region has a higher workforce participation 

rate, at 67.3% compared with 63.5% for metropolitan Adelaide. 

Figure 3-4 highlights the differences in unemployment across the region, showing higher 

unemployment rates in several of the Statistical Local Areas2 (SLAs) within the City of 

Onkaparinga including Hackham (Hackham, Hackham West, Huntfield Heights and part of 

Onkaparinga Hills) North Coast (including Christie Downs, Christies Beach, Lonsdale, 

Noarlunga Downs and Port Noarlunga) and South Coast (from Port Noarlunga South along 

the coast south to Sellicks Beach including Seaford and Aldinga). 

 

  

                                                
2 The Statistical Local Area (SLA) used in the Census of Population and Housing is an Australian Standard 

Geographical Classification (ASGC) defined area. SLAs are Local Government Areas (LGAs) or part thereof. 
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Figure 3-4 Unemployment rate 

 

Data Source: Small Area Labour Markets Data Files December Quarter 2012 (DEEWR, 2012).  

 

Indicators of Disadvantage 

Table 3-6 shows a number of indicators that can be used to identify disadvantaged 

populations within the Region.  Although there is a higher proportion of older people in 

Holdfast Bay (see 0), the Council area shows a similarly low proportion of age pension 

recipients to Mitcham.  Some SLAs within Onkaparinga have more than 90% of the eligible 

population3 receiving the aged pension.  

Several SLAs within the Onkaparinga Council area that have high levels of unemployment 

(see Figure 3-4) also show higher proportions of single parent benefit and unemployment 

benefit recipients as well as households experiencing mortgage stress and rental stress4. 

  

                                                
3 The eligible population comprises males aged 65 years and over and females aged 63 years and over. 
4 Mortgage stress is defined as households in bottom 40% of income distribution (with less than 80% of median 

income) spending more than 30% of income on mortgage repayments.  Rental stress is defined as households in 
bottom 40% of income distribution (with less than 80% of median income), spending more than 30% of income on 
rent. 
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Table 3-6 Indicators of disadvantage 

SLA % age 
pensioners 
(% of eligible 
population) 

(2011) 

% single 
parent 

payment 
beneficiaries 

(2011) 

% people 
receiving an 

unemploymen
t benefit 

(2011) 

% of 
households 
experiencin
g mortgage 
stress (2011) 

% of 
households 
experiencin

g rental 
stress (2011) 

Holdfast Bay (C) - North 59.0 2.9 3.1 4.4 21.0 

Holdfast Bay (C) - South 66.8 3.4 2.7 3.9 22.2 

Holdfast Bay LGA 62.4 3.1 3.0 4.1 21.3 

Mitcham (C) - Hills 61.4 2.7 1.7 4.3 24.7 

Mitcham (C) - North-East 52.9 2.1 1.7 3.6 20.0 

Mitcham (C) - West 67.4 3.2 3.1 4.7 23.8 

Mitcham LGA  61.5 3.8 3.8 4.2 23.0 

Marion (C) - Central 81.2 5.3 4.5 6.2 26.8 

Marion (C) - North 80.2 4.5 4.3 4.9 26.7 

Marion (C) - South 87.1 3.6 2.5 5.7 21.6 

Marion LGA  81.6 4.6 3.9 5.6 26.0 

Onkaparinga (C) - Hackham 95.6 8.8 7.6 10.3 29.7 

Onkaparinga (C) - Hills 66.2 4.4 2.4 7.4 23.9 

Onkaparinga (C) - Morphett 79.8 8.4 5.0 8.7 31.0 

Onkaparinga (C) - North Coast 77.2 11.6 8.6 10.1 31.3 

Onkaparinga (C) - Reservoir 87.4 3.6 2.4 4.3 26.0 

Onkaparinga (C) - South Coast 92.5 8.2 5.3 10.4 33.2 

Onkaparinga (C) - Woodcroft 80.1 5.6 3.8 6.9 25.9 

Onkaparinga LGA  82.5 7.0 4.8 7.9 29.8 

Southern Region  74.9 5.1 4.2 6.5 26.5 

Data Source: Social Health Atlas of South Australian Local Government Areas, Public Health Information 

Development Unit 2011. 

 

3.5 Personal Mobility 

A person’s mobility can influence their ability to access education, work and social activities, 

and therefore affect their level of participation in the community (WHO, 2013). 

Personal mobility can be compared using indicators such as motor vehicle ownership, the 

proportion of the population who require assistance with core activities (self-care, mobility 

and communication) and the proportion of disability support pension recipients. 

ABS Census data indicated that 80% of people who work in the Region live in the region, 

meaning that a high proportion of the population spend the majority of their time in the 

Region. 



Resilient South 

The Community 

 

 

 PAGE 20 

Motor Vehicle Ownership 

Australia has the 7th highest rate of motor vehicle5 ownership in the world, with 695 vehicles 

per 1000 population (World Bank, 2011).  In Australia in 2011, 88.4% of occupied private 

dwellings had one or more registered motor vehicle garaged or parked at their address.   

In the City of Onkaparinga, the figure is even higher, with Table 3-7 showing that more than 

93% of dwellings have one or more registered vehicles.  Holdfast Bay and Marion have rates 

of vehicle ownership just lower than that of the Greater Adelaide Region. 

Table 3-7 Motor vehicle ownership 

Area  
Percent of dwellings with 0 

motor vehicles (2011) 

City of Holdfast Bay 10.9% 

City of Marion 10.6% 

City of Mitcham 7.0% 

City of Onkaparinga 6.2% 

Greater Adelaide 9% 

Data Source: ABS Census Data, Basic Community Profiles, 2011 

More detailed data from the ABS indicates that there are numerous SA1 areas where more 

than 15% of dwellings have no motor vehicles.  These are generally clustered in the area 

between Sturt, Brighton and Goodwood Roads and further south around Noarlunga Downs, 

Hackham West and Christie Downs and generally correspond to areas of higher 

unemployment and financial stress (see Section 0). 

 

Assistance for Core Activities 

Consistent with the higher proportion of population aged over 65, Table 3-8 shows there is a 

higher proportion of the total population in Holdfast Bay that requires assistance with core 

activities (self-care, mobility and communication).  

Table 3-8 Assistance with core activities  

Area 
% of total population who require 
assistance for core activities (2011) 

City of Holdfast Bay 6.0% 

City of Marion 5.5% 

City of Mitcham 4.1% 

City of Onkaparinga 5.2% 

Southern Region 5.2% 

Greater Adelaide 5.2% 

Data Source: ABS Census Data, Basic Community Profiles, 2011 

                                                
5 Motor vehicles include cars, buses, and freight vehicles but do not include two-wheelers. 
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Disability Support 

The disability support pension is available for people who have a physical, intellectual, or 

psychiatric condition that stops them from working (Department of Human Services, 2013).  

Table 3-9 shows that in 2011, the Southern Region overall had 7% of the eligible population 

(aged 16-62) accessing the disability support pension. Some SLAs in the City of Onkaparinga 

(Hackham and North Coast) had over 10% of the eligible population receiving this support in 

2011. 

Table 3-9 Disability support pensioners 

SLA 

% disability support 
pensioners  

(% of eligible population) 
(2011) 

Holdfast Bay (C) - North 4.0% 

Holdfast Bay (C) - South 7.0% 

Holdfast Bay LGA 5.2% 

Marion (C) - Central 8.0% 

Marion (C) - North 8.0% 

Marion (C) - South 3.0% 

Marion LGA  6.8% 

Mitcham (C) - Hills 3.0% 

Mitcham (C) - North-East 3.0% 

Mitcham (C) - West 5.0% 

Mitcham LGA  3.8% 

Onkaparinga (C) - Hackham 11.0% 

Onkaparinga (C) - Hills 3.0% 

Onkaparinga (C) - Morphett 8.0% 

Onkaparinga (C) - North Coast 13.0% 

Onkaparinga (C) - Reservoir 3.0% 

Onkaparinga (C) - South Coast 8.0% 

Onkaparinga (C) - Woodcroft 5.0% 

Onkaparinga LGA  7.1% 

Southern Region  6.2% 

Greater Adelaide Region 7.0% 

Data Source: Social Health Atlas of South Australian Local Government Areas, Public Health Information 

Development Unit 2011. 

 

3.6 Health 

The potential impacts of climate change on health are summarised by Garnaut (2008) and 

include direct impacts from severe weather events and extreme temperatures, as well as 

indirect impacts from changes in food and water availability and mental health impacts from 

community dislocation and changes in the local environment.  People’s ability to cope with 

these impacts is related to their health, both physical and mental.  Understanding how 
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historic events (for example heatwaves) have affected the community can provide an 

indicator of the impact of future events. 

Health Outcomes and Heatwaves 

A review of health impacts during heat waves6 in the Southern part of metropolitan Adelaide 

was undertaken to contribute to this Regional Profile.  The outcomes are summarized below 

and the complete review can be found in Appendix A. 

Total and disease-specific hospital and emergency data from 2001-2012 was analysed.  

Using international classification of disease (ICD 10) codes, health outcomes relevant for 

heat wave-related morbidity were assessed.  The results were expressed as incidence rate 

ratios (IRRs= incidence rate during heat wave/ incidence rate during non-heat wave period). 

Ambulance callouts in the Southern Region showed a statistically significant increase of 

6.3% during heat waves.   

There was a 10% decrease in total hospital admissions during heat waves in the Southern 

Region compared to a 4% marginal increase in metropolitan Adelaide.  Average daily 

hospital admissions during heat wave periods for the Southern Region were 375.7 cases and 

for non-heat wave periods during the warm season 410.3 cases.  Compared to metropolitan 

Adelaide data, mental health and renal health-related hospital admissions were not 

increased.  

Average daily emergency presentations were 315.4 cases during heat waves and 310.75 

cases respectively during non-heat wave periods during the warm season, but the difference 

was not significant.  Mental health-related emergency presentations were increased 

significantly by 9.8% and renal health was marginally increased by 6%.  

Heat-related (dehydration, heat and sunstroke, exposure to excessive heat) hospital and 

emergency admissions were 3.5 times and 3.7 times higher than during non-heat wave 

periods.  

During extreme heat wave events in 2008 and 2009 in metropolitan Adelaide, mortality was 

significantly increased in the 15-64 age group and ischaemic7 heart presentations were also 

increased in the same age group. Furthermore, assessment for the two extreme events has 

also indicated that the risks were generally greater for the elderly age group. Heat-related 

incidences were mostly affected with an up to 20 times higher incidence rate ratio in the 

75+ age group during the 2009 extreme heat period compared to other summer periods 

Self-reported Health 

The 2007-08 National Health Survey conducted by the Australian Bureau of Statistics 

(reported in Social Health Atlas of SA (PHIDU, 2011)) asked respondents to rate their health 

on a scale from ‘excellent', through ‘very good', ‘good' and ‘fair', to ‘poor' health.  Data was 

estimated for Statistical Local Areas (SLAs) (see PHIDU, 2011).  

Table 3-10 shows that the rate per 100 population reported to have self-assessed health as 

‘fair’ or ‘poor’ ranges from 9.7 in the southern part of Holdfast Bay to 18 in the Morphett SLA 

                                                
6 Definition of heat wave period for this analysis was: 3 or more consecutive days of maximum temperature (Kent 

Town BOM measurements) of 35⁰C or more (95th percentile of max T for Adelaide) 
7 Ischaemic refers to an insufficient blood supply to a part of the body. 
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(Onkaparinga).  Overall, self-reported ‘fair’ or ‘poor’ health is lower in Holdfast Bay and 

Mitcham Council areas. 

Table 3-10 Self-assessed health 

SLA 

Health self-assessed to 
be 'fair' or 'poor'  
(Rate per 100)  

(2007-2008) 

Holdfast Bay (C) - North 15.2 

Holdfast Bay (C) - South 9.7 

Holdfast Bay LGA 12.3 

Mitcham (C) - Hills 16.3 

Mitcham (C) - North-East No data 

Mitcham (C) - West 12.5 

Mitcham LGA  11.5 

Marion (C) - Central 17.4 

Marion (C) - North 10.6 

Marion (C) - South 10.6 

Marion LGA  15.5 

Onkaparinga (C) - Hackham 16.6 

Onkaparinga (C) - Hills 16.8 

Onkaparinga (C) - Morphett 18.0 

Onkaparinga (C) - North Coast 13.2 

Onkaparinga (C) - Reservoir 12.0 

Onkaparinga (C) - South Coast 12.7 

Onkaparinga (C) - Woodcroft 15.8 

Onkaparinga LGA  15.2 

Data Source: Social Health Atlas of South Australian Local Government Areas, Public Health Information 

Development Unit 2011. 

 

3.7 Community Connectedness 

Participation in community and volunteering activities leads to a better connected 

community, with participants more likely to have a greater support network in times of need.  

The Southern Region has many and varied community groups, from church and school 

groups to sporting, surf lifesaving and environmental groups. 

The former South Australian Department for Families and Communities undertook a 

comprehensive survey in 2006 to try to better understand community participation.  Survey 

data was reported in the Social Health Atlas of SA (PHIDU, 2011) and two of the questions 

asked are included here, relating to support networks and involvement in community 

groups.   

Volunteers 

At the 2011 Census, nearly 19% 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 
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night.  Table 3-11 shows the volunteering rate for all Council areas to be above the rate for 

Greater Adelaide, with Mitcham showing the highest rate of volunteering. 

Table 3-11 Volunteering rates  

Area 

Percent of population over 
15 years that undertake 
voluntary work (2011) 

City of Holdfast Bay 20.5% 

City of Marion 18% 

City of Mitcham 24% 

City of Onkaparinga 18% 

Southern Region 19% 

Greater Adelaide 17.5% 

Data Source: ABS Census Data, Basic Community Profiles, 2011 

 

Support networks 

The 2006 survey responses described in Table 3-12 show that when asked about whether it 

is possible to get help from families, friends or neighbours when needed, the overwhelming 

majority responded yes.  Onkaparinga reported a particularly high proportion of ‘yes’ 

responses at 97%.  

Table 3-12 Support networks  

Area 

% of people who can  get help 
from family, friends or 

neighbours when they need it 
(2011) 

City of Holdfast Bay 93% 

City of Marion 95% 

City of Mitcham 94% 

City of Onkaparinga 97% 

Southern Region  95% 

South Australia 93% 

Data Source: Social Health Atlas of South Australian Local Government Areas 2011 

 

Community Group Involvement 

The 2006 survey responses described in Table 3-13 show that rates of involvement in 

sporting, church or community groups in Holdfast Bay, Marion and Mitcham were above the 

State-wide rate, while Onkaparinga’s rate was slightly lower. 
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Table 3-13 Community group involvement 

Area 

Are you a member of an organised 
sport or church or community group 

in your local area? (2006) 

City of Holdfast Bay 43% 

City of Marion 40% 

City of Mitcham 44% 

City of Onkaparinga 36% 

Southern Region  41% 

South Australia 39% 

Data Source: Social Health Atlas of South Australian Local Government Areas 2011 

 

Lone Person Households 

The Southern Region overall is home to a similar concentrations of lone person households 

to Greater Adelaide.  Table 3-14 shows a higher proportion of lone person households in 

Holdfast Bay and Marion.   

Table 3-14 Lone person households 

Area  
Percentage of lone person 

households (2011) 

City of Holdfast Bay 36% 

City of Marion 30% 

City of Mitcham 25% 

City of Onkaparinga 24% 

Southern Region 27% 

Greater Adelaide 27% 

Data Source: Calculated from ABS Quick Stats 2011 

 

3.8 Heritage 

The Southern Region has numerous sites of Aboriginal and built heritage.  The location of 

some heritage places near watercourses and coastal areas mean they may be at risk from 

potential climate change hazards (see Section 3.11 for a summary of climate change impacts 

on the natural environment). 

Aboriginal Heritage 

The Kaurna people are the original inhabitants of the land in the Southern Region. Kaurna 

people have a strong cultural and social connection to the Region, with particular 

significance attached to the watercourses, in particular the Sturt and Onkaparinga Rivers, 

and the coast. 

Sites of particular Aboriginal significance in the Southern Region include Warriparinga (Sturt 

River), the Tjilbruke coastal springs and Wangkondanangko (Aldinga Washpool). 
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Further information on the Aboriginal heritage of the Region can be found on the Councils’ 

websites and from the Living Kaurna Cultural Centre at Warriparinga Wetland in the City of 

Marion.  Aboriginal heritage sites are protected under the Aborginal Heritage Act 1988 and 

information on protected sites can be requested from the Aboriginal Heritage Branch at the 

Department of Premier and Cabinet. 

 

Built Heritage and Heritage Places 

The South Australian Heritage Register includes places of Local and State Heritage Places as 

well as Contributory Items8.  Local Heritage Places and Contributory Items are listed in 

Council development plans.  A summary of heritage places in the Region is provided in Table 

3-15. 

Table 3-15 Heritage places 

LGA Number of State 
Heritage Places 

Number of Local 
Heritage Places 

Number of 
Contributory 

Heritage Places 

City of Holdfast Bay 27 223 503 

City of Marion 24 28 - 

City of Mitcham 49 223 99 

City of Onkaparinga 115 346 23 

Data Source: DPTI – Heritage Places Spatial Dataset 2013 

 

3.9 Open Space and Recreation Opportunities 

Open spaces, parks and recreational facilities are highly valued by local communities and 

play an important role in meeting structured and unstructured recreational needs, as well as 

opportunities for relaxation, community interaction, health and fitness, children’s play and 

social development.   

Open space and recreational assets provide a range of functions that enhance people’s 

sense of well being and ‘quality of life’, including: 

 Conservation and biodiversity – protection of natural features and cultural sites, and 

development of natural habitats (see also Section 4) 

 Amenity – greening the urban environment and providing increased aesthetic value 

and a balanced mix of land uses (see also Section 5.4) 

 Social and health – provision of areas for active and passive recreation  

 Utility – stormwater management (see also Section 0) 

 Transport and access – pedestrian and cycle linkages and networks 

 Reduction of the ‘heat island’ effect 

 Tourism –destinations and attractions that draw people from around the region and 

beyond (see also Section 0) 

                                                
8 Contributory Items are not equivalent to a Local Heritage Place, but are surviving examples of development in a 

particular period and its character. They are located within Historic (Conservation) Zones or Historic (Conservation) 
Policy Areas in Development Plans. (DPTI – Heritage Places Spatial Dataset 2013). 
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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 

Parks and Open Space 

The Southern Region contains a total of 8700ha of open space including parks and 

recreational areas (see Figure 3-5).  This corresponds to about 14% of the Region.  This is a 

high proportion for a predominantly metropolitan region; by comparison, the combined 

Councils of the Western Adelaide Region (Port Adelaide Enfield, Charles Sturt and West 

Torrens) contains 1473ha of open space, or about 8%.   

Data provided by the Councils and Department of Planning, Transport and Infrastructure 

(DPTI, 2006) (see Table 3-16) shows that there are more than 1700 local reserves in the 

Southern Region, totalling 2159.7 ha.   

Table 3-16 Local reserves  

LGA 
Number of Local 
Reserves  

Total Area of Local 
Reserves (ha)  

City of Holdfast Bay 117 86.8 (1, 2) 

City of Marion 269 353.4(1, 2) 

City of Mitcham 348 550.0(1) 

City of Onkaparinga 977 2064.4(1, 2) 

Southern Region 1711 3054.6 ha 

Data Source: (1) Council open space GIS data, (2) - DPTI Local Reserves Spatial Data(2006) 

The Southern Region contains 2 National Parks, 5 Conservation Parks and 6 Recreation 

Parks (see Table 3-17) under the management of the National Parks and Wildlife Service 

(NPWS) (part of the Department of Environment, Water and Natural Resources (DEWNR).  

Table 3-17 NPWS reserves 

Park Type Names  Total Area 
(ha) 

National Parks Belair, Onkaparinga River 2352 

Conservation Parks Aldinga Scrub, Hallett Cove, 
Marina, Moana Sands, Scott 
Creek 

584 

Recreation Parks Blackwood Forest, Brownhill 
Creek, O'Halloran Hill, 
Onkaparinga River, Shepherds 
Hill, Sturt Gorge 

914 

Total area 3850 ha 

 

The Southern Region also 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 and the Sturt River Linear Park. 
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The coast and beaches provide significant open space resources to communities in the 

Southern Region and beyond.  There are 34km of sandy beaches, including beaches with car 

access (Moana, Aldinga, Sellicks and Silver Sands).  Jetties are located at Glenelg, Brighton 

and Port Noarlunga.  Boat ramps are located at Seacliff, O'Sullivan Beach, Port Noarlunga, 

Moana Beach, Aldinga Beach and Sellicks Beach. 

 

Irrigated Open Space 

Irrigated open space in the Southern Region is associated with a variety of recreational 

activities including sports fields (cricket, football, soccer and hockey), golf courses, high 
value amenity or visitor areas such as around the Glenelg foreshore, and school facilities.  In 

addition to amenity and recreation benefits, irrigated areas can provide cooling benefits.  
Recent and on-going research by the Water for Liveability Centre at Monash University is 

beginning to provide data showing cooler temperatures around vegetated areas 
(http://www.waterforliveability.org.au).  

Across the Southern Region, open space is irrigated from a range of water sources, including 
mains water, groundwater, recycled water from the Christies Beach and Glenelg wastewater 

treatment plants and stormwater (via Managed Aquifer Recharge (MAR) – see also Section 
0).   

The location of irrigated open space is not mapped consistently across the Region.  A better 
understanding of the area and distribution of irrigated open space would allow Councils to 

better plan for current and future water demand. 

 

Recreation Facilities 

There is a wide range of active and passive recreation facilities in the Southern Region for 

people of all ages.  There are over 470 outdoor facilities including playgrounds, BMX and 

skate parks, golf courses, lawn bowls, tennis courts, basketball rings and swimming pools.  

Indoor sports and recreation centres provide opportunities for other recreational activities 

such as table-tennis, basketball, netball and swimming.  Access to beaches with boat ramps 

and jetties provide opportunities for recreational fishing along the coast. 

In addition, there are a number of facilities of significance at a regional, metropolitan or 

State level, for example the State Aquatic Centre at Marion, the Glenelg and South Adelaide 

Football Clubs and the Morphettville Racecourse. 

Numerous trails link open space areas and many are popular tourist and visitor attractions 

including the Coast Park trail, the Coast to Vines Rail Trail, the Tom Roberts Horse Trail, the 

Kidman Trail and the Southern Veloway. 

 

  

http://www.waterforliveability.org.au/
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3.10 Other Community Facilities 

Non-recreational facilities provide opportunities for community groups and individuals to 

meet and participate in a range of activities, both indoor and outdoor. 

Councils provide a range of community facilities including libraries, community centres, arts 

centres and childcare centres.  Other facilities such as schools, churches and halls provide 

space for music, dance, arts and craft activities.  In addition, local shops and larger shopping 

centres are popular meeting places.    

The SA Community database (http://sacommunity.org/) provides details of the many 

community services available in the Region. 

 

3.11 Potential Climate Change Impacts on the Community 

A population with proportionally fewer children and young people, and more older people 

has differing servicing needs, as well as different adaptive capacity.  An older population, 

may require greater social or medical support during extreme weather events, such as 

heatwaves.  The adverse health impacts of climate change will be greatest among people on 

lower incomes, the elderly and the sick (Garnaut, 2008).  

Potential key climate change impacts on the community include: 

 Increased frequency of extreme temperatures may have greater impact on older and 

younger people. 

 Increased number of hotter days and more frequent and longer heat waves could 

increase the number of heat-related illnesses and deaths. 

 Increased frequency of natural hazards (bushfire and flood in particular) increases 

the risk to people without cars who cannot easily leave their houses and are reliant 

on other people. 

 Increased frequency of natural hazards has a great impact on disadvantaged 

communities who may not have sufficient resources to respond quickly and 

effectively. 

Potential climate change impacts on community facilities (including open space) include: 

 Infrastructure and asset damage (including natural assets such as beaches/dunes), 

loss of functionality and increased maintenance costs. 

 Loss of space and competing uses of recreational space due to episodic damage and 

longer deterioration of assets and infrastructure. 

 Increased demand on community buildings such as libraries as refuges during 

extreme heat events.   

 Changed sports regimes (night activities, postponements, reduced outdoor seasons 

and longer indoor seasons) and requirements to increase suitability of infrastructure 

(eg lights, air conditioning, playing surfaces).  

 Health impacts as a result of heatwaves and loss of opportunity to participate in 

activities. 

 Increasing water demand for irrigated open space and sports facilities. 

 Loss of or damage to beaches and associated facilities due to sea level rise may 

have a significant impact upon recreation activities as well as the natural 

environment and amenity values. 

http://sacommunity.org/
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 More extreme rainfall and wind causing damage to buildings, leading to increased 

maintenance, repair and replacement costs. 

 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 different climatic conditions.  

 Increased risk of damage to heritage buildings from flood, storm, bushfire and 

structural damage from more frequent expansion and contraction of expansive clay 

soils. 
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4 The Natural Environment 

The natural environment of the Southern Region includes a variety of coastal, aquatic and 

terrestrial assets that are highly valued at a local, Regional and State level.  Clearance of the 

plains and hills early in the European settlement of the Region and ongoing urban 

development means there is little remnant native vegetation, watercourses have been 

altered and coastal dunes built upon.  Where natural systems remain, they are valued for 

their ability to provide ecosystem services and amenity values.  The close proximity of 

valued natural assets to residential areas means many natural assets are also highly valued 

as recreation and open space areas. 

The focus of this section of the Regional Profile is the natural resources that are valued as a 

result of their rarity, amenity or provision of ecosystem services.  This section outlines the 

attributes of the natural resources that make them more vulnerable to the projected climate 

change hazards described in Section 2 and to other factors driving the condition of these 

assets. 

Data sources for this section included the Department for Environment, Water and Natural 

Resources and Councils.  Numerous reports and management plans such as biodiversity 

management plans, beach management plans, and individual reserve management plans 

provide more detail on the natural environment of the individual Councils and most are 

available on the respective Council websites. 

The GIS Map server contains all related datasets and can be used to further interrogate 

information at a more detailed scale. 

4.1 Ecosystem Services 

The Ecosystems Services Project9 provided the following definition:  

Ecosystem services are the transformation of a set of natural assets (soil, plants and 

animals, air and water) into things that we value.  

Ecosystem services include (Binning et al, 2001 and AMLRNRMB, 2008): 

 Provision of water, food, fuel and fibre 

 Storage of carbon 

 Pollination  

 Support of people's cultural, spiritual and intellectual needs  

 Regulation of climate  

 Insect pest control  

 Maintenance and provision of genetic resources  

 Maintenance and regeneration of habitat  

 Provision of shade and shelter  

 Prevention of soil erosion  

 Maintenance of soil fertility and soil health through nutrient cycling 

                                                
9 The Ecosystem Services Project was a collaborative project between the CSIRO, Land and Water Australia, and 

various other groups and agencies that investigated the services people obtain from their environments, the 
economic and social values inherent in these services and the opportunities that can arise from considering these 
services more fully in land management policies and decisions. Further information can be found at 
http://www.ecosystemservicesproject.org  

http://www.ecosystemservicesproject.org/
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 Maintenance of healthy waterways  

 Water filtration  

 Regulation of river flows and groundwater levels  

 Waste absorption and breakdown  

Ecosystem services are difficult, if not impossible to replicate artificially.  In the past they 

have not been appropriately recognised by economic systems, policies or markets and their 
value has been ignored.   

4.2 Biodiversity 

Biodiversity means the variety of plants, animals and micro-organisms and the ecosystems 

or communities that they collectively make up.  Biodiversity provides a wide range of the 

ecosystem services described in Section 4.1 and provides many of the Region’s valued 

amenity and cultural characteristics.  

The biodiversity of the Southern Region has been dramatically altered from its pre-

development state.  About 9.4% of the Region’s native vegetation remains, with most 

occurring in the hills areas around Belair and Mount Bold.  Just over a third of native 

vegetation in the region occurs on private land (38%), with the remainder split evenly 

between DEWNR parks and other reserves (eg Council and other government agency 

landholders).  Councils play a key role in the management of many biodiversity assets on 

their reserves (see also Section 0).  Figure 4-1 shows the distribution of remnant native 

vegetation in the Southern Region.  

Matters of national environmental significance are protected under the Environment 

Protection and Biodiversity Conservation (EPBC) Act 1999.  In the Southern region, the Grey 

Box (Eucalyptus microcarpa) grassy woodland and derived native grasslands are listed as 

endangered under the EPBC Act.  Examples of Grey Box woodland occur at Tangari Regional 

Park.  Nationally threatened flora that is known to occur in the Region includes Mount 

Compass Oak-bush (Allocasuarina robusta), Mt Lofty Speedwell (Veronica derwentiana ssp. 

Homalodonta), Clover Glycine (Glycine latrobeana) and several orchid species including the 

Bayonet Spider-orchid (Caladenia gladiolata), Pink-lip Spider-orchid (Caladenia behrii) and 

White Beauty Spider-orchid (Caladenia argocalla).   

EPBC listed fauna species known to occur in the Region include the Southern Brown 

Bandicoot (Isoodon obesulus obesulus) and birds including the Australasian Bittern 

(Botaurus poiciloptilus), Spotted Quailthrush (Cinclosoma punctatum) and Australian Painted 

Snipe (Rostratula australis). 

Threatened flora and fauna listed under State legislation (National Parks and Wildlife Act 

1972) found in the region include 32 fauna species and 112 flora species.  State threatened 

ecological communities include the Mallee Box (Eucalyptus porosa) woodland found in the 

Aldinga Scrub Conservation Park and the Chaffy Saw Sedge (Gahnia filum) sedgeland. 
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Current key threats to the biodiversity of the Region include: 

 Increasing population and development  

 Vegetation clearance 

 Habitat fragmentation 

 Decreased open space 

 Pest plants (marine, aquatic and terrestrial) 

 Predation by pest animals (rabbits, foxes, feral cats) 

 Diffuse and point source pollution of waterways 

 Dieback (including Phytophthora) 

The Regional Recovery Plan for Threatened Species and Ecological Communities (Wilson and 

Bignall, 2009) identifies climate change as one of the threats contributing to species decline 

in the Adelaide and Mount Lofty Ranges NRM Region.  The following key points are 

described: 

 Many species have a limited capacity to adapt over the predicted short timeframes 

that climate change may occur over. 

 Drying is most likely to affect species with narrow, restricted or water-dependent 

habitat requirements. 

 Salt marsh complexes are particularly vulnerable to sea level rise, even more so 

when artificial barriers such as roads or levees limit species landward migration. 

 

4.3 Coast and Estuaries 

The coastal and estuarine environments of the Southern Region are highly valued for their 

contribution to ecosystem services, community amenity, recreation opportunities, visitor 

appeal and significance to Aboriginal communities.  The Region’s clean beaches have been 

recognised as some of the best in Australia, with South Port named Australia’s cleanest 

beach in 2010 by the Keep Australia Beautiful Clean Beaches Awards. 

The majority of the Region’s coast is classified in the Oil Spill Response Atlas (OSRA)10 as 

sandy beaches, with a stretch of rocky shore between Marino and O’Sullivans Beach.  

Table 4-1 OSRA shore classification 

OSRA Shore 
classification Length (km) % of shoreline 

Artificial 1.8 4% 

Bedrock platform 11.1 23% 

Coarse sand beach 7.5 16% 

Fine-medium sand beach 26.8 57% 

Source: SLSA (2009) 

Prior to urban development, sand dunes would have been present along the coastline north 

of Seacliff.  Vegetated sand dunes protected the coast from waves and storm surge, 

however these have been cleared along most of this section of coast.  Only a small area of 

                                                
10 The Oil Spill Response Atlas (OSRA) is maintained by the Australian Maritime Safety Authority (AMSA).  Maps 

http://www.ozcoasts.gov.au/coastal/smartline.jsp  

http://www.ozcoasts.gov.au/coastal/smartline.jsp
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remnant dune remains at Minda Dunes.  Along the southern coast there are important 

remnant dune systems by the Onkaparinga Estuary south of Port Noarlunga, as well as at 

Moana Sands and Aldinga Beach. These dunes are also home to several rare and threatened 

flora and fauna species (see Section 4.2) and there are many registered Aboriginal sites 

throughout these dunes.  

The Estuaries Information Package (Adelaide and Mount Lofty Ranges NRM Region) (DEH, 

2007) lists 9 estuaries in the Region: Patawalonga Basin, Field River, Christie Creek, 

Onkaparinga River, Pedler Creek, Maslin Creek/Catchment, Willunga Creek/Catchment, 

Aldinga Catchment (Washpool) and Sellicks Creek.  The Onkaparinga Estuary and Washpool 

lagoon are listed in the Directory of Important Wetlands in Australia.  The Onkaparinga 

Estuary provides a variety of habitats including salt marsh, mudflats and open water.  Over 

100 bird species and 30 fish species have been recorded at the Estuary, including the 

nationally threatened Australasian Bittern (Botaurus poiciloptilus) and Australian Painted 

Snipe (Rostratula australis) (DEH, 2005).   

The Washpool lagoon is defined as a coastal lagoon, not an estuary, however it does drain 

to the sea and infrequently receives sea water inflows from storm surge. 

The Estuaries Information Package (DEH, 2007) describes key threats to estuaries from 

climate change including sea level rise, increased water temperature, increased carbon 

dioxide absorption and increased frequency of storm events.  As sea levels rise, natural 

processes would allow for retreat of the salt marsh areas, however development and 

changes in land use adjacent to estuaries means this is often no longer possible. 

The Onkaparinga Estuary contains the only coastal area of potential acid sulphate soils 

(PASS) in the Region.  When disturbed or exposed, acid sulphate soils can release acid and 

metal ions into the environment, causing habitat degradation and biodiversity loss.  The 

Atlas of Australian Acid Sulfate Soils (CSIRO, 2008) shows there is a moderate risk of PASS 

in soils underlying tidal streams and sand dunes, and a moderate to low risk in supratidal 

areas.  

Baseline benthic habitat mapping of the Southern Region shows seagrass dominates the 

northern coastal areas, with more reef, macroalgae and bare areas in the south of the 

Region (DEH, 2008).  Inter-tidal reefs at Port Stanvac, Aldinga, and Port Noarlunga provide 

substrate for marine flora and habitat for marine fauna.   

Current key threats to the coast and estuarine environments of the Region include: 

 Increasing population and development along the coast 

 Altered flow patterns as a result of change in land use (development) and water 

storages (dams and reservoirs) 

 Discharge of poor quality stormwater 

 Erosion of cliffs and coastal slopes  

 Pest plants and animals (marine, aquatic and terrestrial). 

A report undertaken for the AMLR NRM Board (Clarke and Simpson, 2010) summarises the 

predicted impacts of climate change on the coastal region, and highlights that many of the 

existing threats are likely to be exacerbated by climate change.  New potential threats 

associated with climate change include: 

 Sea level rise leading to beach recession of between 5 and 30m by 2050 
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 Increased frequency and impact of storm surge (particularly when in conjunction 

with sea level rise and flooding) 

 Changed composition of marine life on near-shore reefs  

 Restricted potential for landward migration of salt marsh, with likely secondary 

impacts on fish breeding 

 Altered wave climate, changing littoral drift and altering patterns of erosion and 

deposition and  

 Increased acidity of marine waters with detrimental effects on ecological 

communities. 

 

4.4 Water Resources 

The prescription of water resources under the Natural Resources Management Act 2004, 

means the water resources cannot be used without a license, except for small volumes for 

stock and domestic uses.  The surface and groundwater resources in the upper Onkaparinga 

catchment and Willunga Basin are part of the Western Mount Lofty Ranges Prescribed Water 

Resource Area.  Regional groundwater resources are also prescribed.  The Central Adelaide 

Plains Prescribed Wells Area (PWA) covers most of the area north of the Onkaparinga River 

and the McLaren Vale PWA covers most of the area to the south.  

 

Surface Water 

The water resources of the Southern Region include the natural watercourses of the 

Onkaparinga River, Sturt River, Brownhill Creek, Minno Creek, Field River, Christie Creek, 

Pedler Creek, Maslin Creek and Willunga Creek.  Many of the watercourses have been highly 

modified from their natural state, having been deepened, widened and the course altered as 

a result of catchment development and increased catchment runoff.  Figure 4-2 shows the 

major water resources and catchments of the Southern Region. 

Natural wetlands in the region include the Onkaparinga Estuary and Washpool Lagoon, both 

listed in the Directory of Important Wetlands in Australia (see Section 4.3).  Constructed 

wetlands in the region treat urban stormwater and have water quality and biodiversity 

benefits.  A summary of these is provided in Section 0. 

Major water storages are located at Mount Bold, Clarendon and Happy Valley.  These 

storages are managed by SA Water for the provision of drinking water supplies to the 

metropolitan area.  Releases from Mount Bold Reservoir to Clarendon Weir are used to 

supply water to Happy Valley Reservoir which has been isolated from its local catchment.  

Flows downstream of Clarendon Weir have historically been well below those required to 

maintain the environmental values of the Onkaparinga River and Estuary, however a trial 

project delivering environmental flows to the Onkaparinga River downstream of the 

Clarendon Weir has been undertaken.  Recent improvements in biological indicators 

including fish spawning and vegetation colonisation are likely to be as a result of the flows 

(Coleman, 2013). 

There are also many smaller dams on private and public land which are used for stock 

watering, irrigation and fire fighting.   
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Stormwater and Catchment Management 

Table 4-2 provides a summary of the major catchments within the study area, noting sub-

catchments, Council relevance and key hydrological features. 

Table 4-2 Catchment summary 

Catchment 
Sub-

catchments 

City Council 

Features 

Mitcham Marion 
Holdfast 

Bay 
Onkaparinga 

Patawalonga 
Brownhill 
Creek, Sturt 

River 

    

Wetlands and Detention 
Basins along the Sturt River, 

South Western Suburbs 
Drainage Scheme 

Coastal 
Catchments   

   
South Western Suburbs 
Drainage Scheme 

Field River 

Panalatinga 
Creek, 
Sauerbier 
Creek 

 
 

 
 Wetlands and Detention 

Basins along the Panalatinga 
Creek and Field River 

Christie Creek 
    

 
Wetlands and Detention 
Basins along Christie Creek 

Onkaparinga 
River 

Hackham 
Creek  

 
 

 
Wetlands along the lower 
Onkaparinga River 

Pedler Creek 
    

 
Wetlands at the downstream 
section of Pedler Creek in 
Moana 

Silver Sands 
Aldinga, 
Sellicks    

 
Wetlands along Sellicks Creek; 
Water Sensitive Urban Design 

features in Aldinga Beach 

Maslin 
(Ingleburn) 
Creek 

    
 

Wetlands in the upper reaches 
of Maslin Creek 

Willunga Creek 
    

 
Wetlands in the upper reaches 
of Willunga Creek;  

 

Council boundaries do not always follow catchment boundaries and most of the upper 

Onkaparinga catchment and part of the Patawalonga catchment lie outside the Southern 

Region.  The Patawalonga Creek catchment covers an area of approximately 235km2 and 

varies from rural to urban developments.  The major waterways within the Region’s 

component of the Patawalonga catchment are Brown Hill Creek and Sturt River. 

There are various wetlands and detention basins constructed along the Sturt River, in 

particular the Sturt River Flood Control Dam and Warriparinga wetlands.  The Oaklands 

Wetland will also soon be completed and is expected to capture, clean and store up to 

400ML a year through aquifer storage and recovery. 

The Field River catchment encompasses an area of approximately 50 km2, the majority of 

which is developed.  The Panalatinga Creek is a major tributary of the Field River.  The 

Christie Creek catchment covers an area of approximately 37 km2, a large proportion of 

which has been urbanised. 
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The Onkaparinga River is one of the largest rivers in the Mount Lofty Ranges, with a total 

catchment area of approximately 560km2.  The Mount Bold Reservoir is a major storage on 

the Onkaparinga, and is located near the City of Onkaparinga’s boundary, meaning that the 

Council contains most of the catchment area downstream of this storage.  

The Pedler Creek catchment covers an area of approximately 100km2 with predominantly 

rural landuse. The Dalkeith Road wetland will be enhanced and a network for water 

distribution delivered through the Water Proofing the South program. 

The Silver Sands catchment is predominantly rural with the Aldinga Beach township being 

the primary source of urban flows.  It is estimated that two thirds of flow from the urban 

area is directed into the wetland adjacent to the Aldinga Scrub Reserve. 

Current key threats to the water resources of the Region include: 

 Altered flow patterns as a result of change in land use (development) and water 

storages (dams and reservoirs) 

 Pollution from diffuse and point sources 

 Flooding 

 Vegetation clearance 

 Poor land management practices including over grazing, grazing directly adjacent to 

watercourses and inappropriate application of fertilisers and herbicides  

 

Studies conducted for the former Department of Water, Land and Biodiversity Conservation 

(DWLBC, now the 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 streamflow (Bardsley, 2006). That is, 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 losses from 

seepage, evaporation)11.   

 

Groundwater 

Groundwater is used across the region for a variety of purposes including irrigation of open 

space, horticulture and viticulture. The Southern Region falls within the boundaries of 2 

prescribed wells areas (PWAs) which guide the management and use of the groundwater 

resources. The Central Adelaide Plains PWA covers most of the area north of the 

Onkaparinga River and the McLaren Vale PWA covers most of the area to the south.   

Recent groundwater status reports (DfW 2011a and 2011b) describe condition of both PWAs 

as “Adverse trends indicating low risk to the resource in the medium term”.  

Licensed groundwater extractions in the McLaren Vale PWA for 2010–11 totalled 2529 ML, a 

reduction of 27% from the previous year and well below the extraction limit of 6600 ML. 

                                                
11 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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This reduction is possibly due to above-average annual rainfall recorded at Mt Bold, although 

rainfall at Willunga was below average.  

 

4.5 Soils 

Particularly in rural areas, soils contribute to the productivity of the Southern Region.  They 

are also key to maintenance of the Region’s biodiversity assets, water and air quality and 

general amenity.  The future of agricultural industries (see Section 5.1) including 

horticulture, viticulture, grazing and cropping relies on the maintenance of soil health.   

Soils susceptible to water erosion are likely to be more vulnerable to changes in rainfall and 

evaporation projected as a result of climate change.  Soils on the Willunga Escarpment have 

generally higher water erosion potential and are at higher risk of landslip. Beach sands and 

dunes will also be under increased threat of erosion (see Section 4.3).  Changes in soil 

moisture as a result of climate change, particularly in areas with expansive clay soils, may 

adversely affect stormwater and road infrastructure, as well as built structures. 

 

4.6 Potential Climate Change Impacts on the Natural Environment 

The potential impacts of climate change on the natural environment are likely to have flow-

on effects to the other sectors (social and economic) as a result of the ecosystem services 

provided.   

Many existing biodiversity threats including pest plants and animals are likely to become 

greater under projected climate change scenarios.  Pest plants and animals are often 

opportunistic and have a greater ability to respond to disturbance than native species.   

Other factors likely to affect the ability of native species to respond to climate change 

impacts include:  

 Many species have a limited capacity to adapt over the predicted short timeframes 

that climate change may occur 

 Drying is most likely to affect species with narrow, restricted or water-dependent 

habitat requirements 

 Salt marsh complexes are particularly vulnerable to sea level rise, even more so 

when artificial barriers such as roads or levees limit species landward migration 

Potential climate change threats to coast and estuaries include: 

 Sea level rise leading to beach recession of between 5 and 30m by 2050, changed 

composition of marine life on near-shore reefs and landward migration of salt 

marsh, with likely secondary impacts on fish breeding 

 Increased frequency and impact of storm surge (particularly when in conjunction 

with sea level rise and flooding) 

 Altered wave climate, changing littoral drift and altering patterns of erosion and 

deposition 

 Increased acidity of marine waters with detrimental effects on ecological 

communities 
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Potential climate change threats likely to impact water resources include: 

 A reduction in rainfall and runoff to watercourses and storages 

 More frequent storm events and increased storm surge increasing the risk of 

flooding 

 Increases in evaporation from water storages 
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5 The Economy and Infrastructure 

This section describes the factors that contribute to the productivity and economy of the 

Southern Region, including: 

 Key industries and their contribution to the regional economy 

 Key public and private assets and infrastructure 

 Development, land zoning and land use  

This profile of has focused on identifying the following: 

 Key industries that may be affected by climate change hazards; and 

 Factors driving the future of the Region. 

Growth targets for the Southern Region are identified in the 30 Year Plan for Greater 

Adelaide (DPLG, 2011), with more specific Council targets identified in their individual 

strategic plans. 

The size and nature of the Region’s economic activity can provide an indication of the 

Region’s resilience to climate change as some 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 struggles 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).   

A number of major infrastructure projects are underway in the region, including the Seaford 

rail extension and rail electrification, Southern Expressway duplication, Tonsley Park and 

Port Stanvac redevelopments and National Broadband Network (NBN) rollout.  

The GIS Map server contains related spatial datasets and can be used to further interrogate 

information at a more detailed scale. 

 

5.1 Economic Activity 

Data for the Southern Region were derived from the input-output database constructed 
specifically for this project and incorporated into the Southern Adelaide Regional Industry 

Structure and Employment (RISE) model.  

Employment 

It was estimated that there were approximately 81,660 jobs (around 71,600 full time 

equivalent (FTE) jobs) in Southern Adelaide in 2011/12 (Table 5-1). ABS Census data shows 

that 80% of people who work in the region live in the region. The top five contributors to 

total jobs in the region in 2011/12 were: 

 Health care and social assistance (20 per cent);  

 Retail trade (16 per cent); 
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 Education and training (12 per cent); 

 Manufacturing (9 per cent); and 

 Accommodation and food service (7 per cent). 

Table 5-1 Employment and output, Southern Adelaide, 2011/12 

 

a The ownership of dwellings sector is a notional sector designed to impute a return to the region’s housing 
stock. Total value of output in this sector is an estimate of rent earned on leased dwellings and imputed rent 
on the balance of owner-occupied dwellings. 

Source: ABS (2012a), DEWR (2012) and EconSearch analysis. 

Further interrogation of the manufacturing sector shows that 18.2% of jobs in this sector are 

in motor vehicle or transport sectors, 14.9% in other machinery and equipment and 14.2% 

in wine.  Almost 55% of employment in the agriculture, forestry and fishing sector is in 

viticulture. 

In 2011/12 employment in South Australia was approximately 851,100 (total jobs) which 
means Southern Adelaide accounts for almost 10 per cent of the total state employment.  

Total Value Added 

Total value added in Southern Adelaide in 2011/12 was estimated to be $7.61 billion (Table 

5-2).  The contribution of an individual industry to total value added is calculated as the sum 

Sector

 no. of 

jobs
% FTE % $m %

Agriculture, forestry & fishing 785 1.0% 740 1.0% 132 0.9%

Mining 281 0.3% 395 0.6% 55 0.4%

Manufacturing 7,602 9.3% 7,826 10.9% 2,029 14.1%

Electricity, gas, water and waste services 581 0.7% 666 0.9% 266 1.9%

Construction 4,957 6.1% 5,223 7.3% 1,795 12.5%

Wholesale trade 2,330 2.9% 2,366 3.3% 638 4.4%

Retail trade 13,439 16.5% 10,275 14.4% 988 6.9%

Accommodation and food services 5,771 7.1% 3,685 5.1% 525 3.7%

Transport, postal and warehousing 1,564 1.9% 1,612 2.3% 330 2.3%

Information media and telecommunications 455 0.6% 371 0.5% 167 1.2%

Financial and insurance services 2,438 3.0% 2,284 3.2% 1,083 7.5%

Ownership of dwellings a 0 0.0% 0 0.0% 1,829 12.7%

Rental, hiring and real estate services 1,032 1.3% 1,042 1.5% 357 2.5%

Professional, scientific and technical services 3,738 4.6% 3,400 4.7% 730 5.1%

Administrative and support services 2,003 2.5% 1,598 2.2% 302 2.1%

Public administration and safety 3,044 3.7% 3,062 4.3% 430 3.0%

Education and training 10,179 12.5% 9,276 13.0% 831 5.8%

Health care and social assistance 15,967 19.6% 13,195 18.4% 1,336 9.3%

Arts and recreation services 1,464 1.8% 1,036 1.4% 188 1.3%

Other services 4,030 4.9% 3,552 5.0% 352 2.5%

Total 81,660 100.0% 71,602 100.0% 14,362 100.0%

Total 

employment
Employment Value of output
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of household income, gross operating surplus and gross mixed income12.  The top five 

contributors to total value added were: 

 Ownership of dwellings (18 per cent); 

 Health care and social assistance (12 per cent); 

 Financial and insurance services (11 per cent);  

 Manufacturing (9 per cent); and 

 Education and training (8 per cent). 

 

Table 5-2 Household income, other value added and total value added, Southern Adelaide 2011/12 

 

a Household income and other value added are the two components of total value added. Using the income 
method to derive total value added enables its estimation on a sector-by-sector basis. 

Source: ABS (2012b) and EconSearch analysis. 

 

Further interrogation of the manufacturing sector shows that nearly 25% of total value 

added from this sector is from the wine sector.  Just over 53% of total value added from the 

agriculture, forestry and fishing sector is in viticulture, with 15.7% from services to 

agriculture. 

In 2011/12 South Australia’s total value added was $86.23 billion which means that 

Southern Adelaide accounts for almost 9 per cent of the state economy measured by value 

                                                
12 Gross operating surplus is a measure of the operating surplus accruing to all enterprises except unincorporated 

enterprises. Gross mixed income is a measure of the surplus or deficit accruing from production from 
unincorporated enterprises. 

Sector

$m % $m % $m %

Agriculture, forestry & fishing 25 0.6% 32 1.0% 57 0.7%

Mining 7 0.2% 28 0.9% 35 0.5%

Manufacturing 426 9.8% 237 7.3% 663 8.7%

Electricity, gas, water and waste services 46 1.1% 80 2.5% 126 1.7%

Construction 439 10.1% 87 2.7% 526 6.9%

Wholesale trade 190 4.4% 119 3.7% 310 4.1%

Retail trade 401 9.2% 190 5.9% 591 7.8%

Accommodation and food services 153 3.5% 88 2.7% 241 3.2%

Transport, postal and warehousing 96 2.2% 54 1.7% 150 2.0%

Information media and telecommunications 29 0.7% 50 1.5% 80 1.0%

Financial and insurance services 316 7.2% 487 15.0% 803 10.6%

Ownership of dwellings 0 0.0% 1,392 42.8% 1,392 18.3%

Rental, hiring and real estate services 72 1.6% 64 2.0% 136 1.8%

Professional, scientific and technical services 229 5.3% 99 3.0% 328 4.3%

Administrative and support services 141 3.2% 8 0.2% 149 2.0%

Public administration and safety 197 4.5% 46 1.4% 243 3.2%

Education and training 554 12.7% 59 1.8% 613 8.1%

Health care and social assistance 826 19.0% 82 2.5% 908 11.9%

Arts and recreation services 61 1.4% 19 0.6% 80 1.1%

Other services 149 3.4% 25 0.8% 174 2.3%

Total 4,356 100.0% 3,250 100.0% 7,606 100.0%

Household 

income

Other value 

added

Total value 

added
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added. Economic activity in the Southern Adelaide region is based around a diverse range of 

housing stock, service industries (health, retail trade and education) and manufacturing. 

Gross Regional Product 

Gross regional product (GRP) is a measure of the net contribution of an activity to the 
regional economy. GRP is measured as value of output less the cost of goods and services 

(including imports) used in producing the output. In other words, GRP is total value added 

plus net taxes (i.e. taxes less subsidies on products and production) paid by households and 
other components of final demand.  

GRP in Southern Adelaide in 2011/12 was estimated to be $8.64 billion comprised of $7.61b 
in total value added and $1.04b in net taxes. In 2011/12 South Australia’s gross state 

product was $91.93 billion which means that Southern Adelaide accounts for approximately 
9 per cent of the state economy measured by gross state product.  

Tourism 

Whilst tourism is not specified as a sector within the Input-Output model, the relative 

contribution of tourism to economic activity in the region can be measured and estimates 

are provided in Table 5-3. The method used to estimate visitor expenditure is consistent 

with that used by the ABS and is based on data published by Tourism Research Australia 

(TRA).  

Total tourism expenditure in the Southern Adelaide region in 2011/12 was approximately 

$786 million and includes net taxes (principally GST) and expenditure on imported goods 

and services from other regions in South Australia, interstate and overseas.  Estimates of 

tourism expenditure are in basic prices, that is, net of net taxes (i.e. taxes minus subsidies) 

and marketing and transport margins. 

Estimates of economic impact or economic contribution relating to tourism are presented in 

terms of the following indicators: 

 output; 

 gross regional product;  

 employment; and  

 population impact13. 

Tourism Impact Analysis 

As noted above, total tourism expenditure in the Southern Adelaide region in 2011/12 was 

approximately $786 million.  In aggregate, it was estimated that this expenditure by tourists 

generated the following regional economic and demographic activity: 

 Approximately $489 million in GRP, which represents 5.7 per cent of the regional 

total ($8.6 billion).  

 Approximately 6,079 full-time and part-time jobs, which represents 7.4 per cent of 

the regional total (81,660 total jobs). 
 Approximately 4,808 FTE jobs, which represents 6.7 per cent of the regional total 

(71,602 FTE). 

                                                
13 The tourism population impact is an estimate of the number of persons living in the region attributable to direct 

and indirect tourism employment. The estimate is based on the average household size of persons employed in the 
sectors impacted. 
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 Through market-driven activities (i.e. business activity generated by tourism 

expenditure) and related non-market activities (i.e. population driven services such 

as education) a total population impact of 8,234 persons which represents 2.3 per 
cent of the 2011/12 regional total (i.e. 355,688 persons). 

Estimates of GRP, employment and population impacts in Table 5-3 account for both the 

direct and flow-on effects attributable to expenditure by tourists. For example, whilst there is 

little or no tourism expenditure in the education or health and community services sectors 

(i.e. direct effects), there is significant flow-on activity generated in these sectors of the 

regional economy as a result of subsequent rounds of production and consumption induced 

expenditure.  

 

Table 5-3 Contribution of tourism, Southern Adelaide region, 2011/12 

 

a In basic prices, that is, net of net taxes (taxes minus subsidies) and marketing and transport margins.. 
b Indirect taxes (principally GST) less subsidies. 
c The regional population estimate is derived from Estimated Resident Population (ABS 2012a). 

5.2 Public Assets and Infrastructure 

Major public assets and infrastructure in the Southern Region include: 

 Hospitals and other health facilities 

 Education facilities 

 Water and wastewater distribution and treatment systems 

 Coastal assets 

 Council owned buildings and structures 

 Emergency service related facilities 

 Road and rail infrastructure 

Tourism 

Expenditure a
Contribution 

to GRP

Population 

Impact

$m $m FTETotal Jobs no.

Food products 47 18 163 170 286

Wholesale trade 22 22 164 162 290

Retail trade 129 91 1,557 2,037 2638

Accommodation, 

restaurants, cafes 156 77 1,160 1,817 1924

Transport 91 40 338 303 592Cultural & Recreational 

Services 20 10 129 182 229

Other sectors 96 190 1,297 1,407 2,274

Net Taxes b 43 43 - - -

Imports 183 - - - -

Total (Tourism) 786 489 4,808 6,079 8,234

Regional Total c - 8,643 71,602 81,660 355,688

Tourism Contribution to 

Regional Total - 5.7% 6.7% 7.4% 2.3%

Employment 

Impact
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Public hospitals in the Southern Region include the Flinders Medical Centre, Repatriation 

General Hospital, Noarlunga Public Hospital, and McLaren Vale & Districts War Memorial 

Hospital Inc.   

There are 135 public childcare and preschool facilities in the Region and 82 public schools. 

In addition there are 3 TAFE campuses at Noarlunga, O’Halloran Hill and Panorama, the 

Flinders University and the Waite Campus of the University of Adelaide.  

Most of the water and sewage distribution, supply and treatment assets in the Region are 

owned by SA Water.  These include wastewater treatment facilities at Glenelg, Christies 

Beach and Aldinga, water treatment at Happy Valley and the Adelaide Desalination Plant at 

Port Stanvac. In areas of the City of Onkaparinga not serviced by SA Water including the 

townships of McLaren Vale and Willunga, the Council owns and manages Community 

Wastewater Management Systems (CWMS). 

Coastal assets include jetties at Glenelg, Brighton and Port Noarlunga as well as beach 

access paths, boardwalks, steps, seawalls, groynes, breakwaters and boat ramps.  Glenelg 

Jetty is owned and maintained by the City of Holdfast Bay, whereas the Brighton and Port 

Noarlunga Jetties are owned by the State Government (DPTI), but maintained by the 

Councils. 

Other Council assets include offices, libraries and depots as well as recreation reserves and 

centres, community centres, child care centres, halls, car parks and heritage sites.  Many of 

these assets are associated with community facilities and provide important services to the 

community and specific community groups. 

Stormwater assets are the responsibility of Councils, and include pipes, culverts, pits, 

channels, pump stations, basins (retention and detention), wetlands and biofiltration 

systems.   

Roads, footpaths, shared paths, street lighting and traffic safety and control assets are 

maintained by both State government (arterial roads) and Councils (local roads).  The tram 

line, railtracks and associated stations of the metropolitan transport system are owned and 

maintained by the State Government.  This includes the Adelaide-Glenelg tram and the 

Noarlunga, Tonsley and Belair train lines. 

Emergency services and related facilities in the Region are described in Table 5-4. 

Table 5-4 Emergency services 

Service Locations  

South Australia Police 
(SAPOL) 

Aldinga, Christies Beach, Glenelg, Hallett Cove, 
McLaren Vale, Sturt 

South Australian State 
Emergency Service 

(SES) 
Metro South (Lynton), Noarlunga, Sturt 

South Australian 
Ambulance Service 

(SAAS) 

Aldinga, McLaren Vale, Marion, Mitcham, Noarlunga, 

O’Halloran Hill 

South Australian Christie Downs, O’Halloran Hill, Seaford, St Marys 
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Metropolitan Fire Service 
(MFS) 

South Australian Country 
Fire Service 

(CFS) 

Aldinga Beach, Belair, Blackwood, Blewitt Springs, 
Cherry Gardens, Clarendon, Coromandel Valley, 
Eden Hills, Happy Valley, Ironbank, Kangarilla, 

McLaren Flat, McLaren Vale, Morphett Vale, Seaford, 
Sellicks, Willunga 

Australian Volunteer Coast 
Guard 

O’Sullivans Beach (Lonsdale) 

 

Land Ownership 

Public land ownership figures are shown in Table 5-5.  The Commonwealth Government is 

not a significant land holder in the Southern Region.  The majority of State government 

owned land is the National, Conservation and Recreation Parks and SA Water land around 

Mount Bold. 

Local government owned land is predominantly reserves, including recreation, drainage and 

linear reserves. 

Table 5-5 Government owned land 

Area Local Government 
Land  

State Government 
Land  

Commonwealth 
Government Land  

City of Holdfast Bay 
104ha (7% of the 

Council area) 
74ha (5%)  

City of Marion  321ha (6%) 1312ha (23%) 31ha (1%) 

City of Mitcham 1399ha (19%) 2167ha (29%) 7ha (<1%) 

City of Onkaparinga 1848ha (4%) 7903ha (15%)  

 

5.3 Private Assets and Infrastructure 

Major private assets and infrastructure in the Southern Region include: 

 Hospitals and other health facilities 

 Education facilities 

 Electricity and gas infrastructure 

 Reclaimed water scheme 

 Major industry  

Private hospitals in the region include Flinders Private Hospital and the Griffith Rehabilitation 

Hospital.   

There are 110 private childcare and preschool facilities in the Region and 45 private (non-

Government) schools. 
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ElectraNet owns and manages the electricity transmission network across the Region.  Their 

major assets in the Region include the high voltage lines from Cherry Gardens to Happy 

Valley and Morphett Vale East. 

SA Power Networks operates the electricity distribution network, delivering electricity to 

properties from the high voltage lines through substations and distribution lines.  Zone 

substations in the Region are located at Aldinga, Ascot Park, Blackwood, Clarence Gardens, 

Glenelg North, Hackham, Happy Valley, Keswick, Kingswood, Lower Mitcham, McLaren Flat, 

Morphett Vale East, Morphettville, Noarlunga Centre, Oaklands, Panorama, Port Noarlunga, 

Port Stanvac, Seacombe, Seaford, Sheidow Park and Tonsley Park. 

Envestra owns the natural gas distribution network in the Region.  

The Willunga Basin Water Company operates a reclaimed water distribution network.  Water 

is taken from the SA Water Christies Beach Wastewater Treatment Plan and pumped to the 

McLaren Vale region where is it used for drip irrigation.  In 2010-11, it reported to have 

delivered 1,651ML to irrigators. 

The Adelaide to Wolseley train track is owned by the Australian Rail Track Corporation 

(ARTC).  This line passes through the City of Mitcham. 

The Port Stanvac wharf was owned and maintained by ExxonMobil however the future of the 

wharf is uncertain as the site is currently being demolished and remediated. 

 

5.4 Development and Land use 

Zoning and land use are both considered in the section.  A consideration of land use 

contributes to the understanding of what land is currently used for in the Region, whereas 

the zoning describes what is supported or discouraged.  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 occurring outside of zone that they would 

normally be associated with. 

Zoning 

Zoning in Council Development Plans outlines the sorts 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.   

Both the cities of Marion and Onkaparinga have undertaken a conversion of their 

Development Plan to the South Australian Planning Policy Library (formerly Better 

Development Plan) format.  The South Australian Planning Policy Library includes a module 

on coastal areas which includes objectives to consider potential climate change impacts of 

sea level rise as well as a module on natural resources which describes principles relating to 

water sensitive urban design and maintenance of biodiversity. 

Development Plans in the ‘BDP’ format have a consistent structure and use of terminology, 

simplifying the understanding of what is meant by the different zone types.  An assessment 

of zoning in the Southern Region found 99 different zone names.  These have been 

consolidated into 8 major zone groupings, shown in Figure 5-1 and mapped in Figure 5-2.  
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The majority of the Region comprises Hills Face, Residential and Rural zones.  Development 

in areas zoned Hills Face in the Cities of Mitcham, Marion and Onkaparinga is restricted to 

preserve the aesthetic and environmental values of these areas. 

Rural zones in the City of Onkaparinga (including Rural living) comprise nearly 47% of the 

Council area.  Residential zones comprise 83% of the City of Holdfast Bay, 64% of Marion, 

42% of Mitcham and 15% of Onkaparinga. 

 

Figure 5-1 Grouped development plan zones, Southern Region 
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Land Use 

Generalised land use data from DPTI is shown in Figure 5-3.  The major land uses in the 

Region are: 

 Rural Residential (23% of the Region) 

 Horticulture (19%) 

 Residential (16%) 

 Livestock (11%) 

 Reserve (10%) 

 

Future Urban Land 

The 2012 Residential Land Supply Report (DPTI, 2012) describes the area of residential 

broadhectare land in each Council area.  Table 5-6 shows the areas identified for each of the 

Councils in this report. Individual Councils have further identified areas for infill development 

to inform their own projected dwelling estimates and asset management plans and this 

information is available on their respective websites.  

Table 5-6 Residential broadhectare land 2012 

Council Area of Residential 
Broadhectare Land  (2012) 

City of Holdfast Bay 3.3ha 

City of Marion  67.4 ha 

City of Mitcham 148.1 ha 

City of Onkaparinga 498.3 ha 

Source: DPTI (2012) 

 

 

  



MAIN SOUTH ROAD

ALDINGA ROAD

KANGARILLA ROAD

DY
SO

N
RO

AD

CROSS ROAD

ANZAC HIGHWAY

River

Onkaparinga

VICTOR HARBOR ROAD

SO
UT

HE
RN

EX
PR

ES
SW

AY

MAIN SOUTH ROAD

CITY OF ONKAPARINGA

CITY OF 
MITCHAMCITY OF 

MARIONCITY OF 
HOLDFAST 

BAY

KANGARILLA

MARION

MCLAREN VALE

MITCHAM

ONKAPARINGA HILLS

REYNELLA

SEAFORD

EDWARDSTOWN

HALLETT COVE

EDEN HILLS

COROMANDEL EAST

CHRISTIE DOWNS

BRIGHTON

BELAIR

ALDINGA

GLENELG

0 52.5
Kilometres

[ 1:175,000

Primary landuse
AGRICULTURE
COMMERCIAL
EDUCATION
FOOD_INDUSTRY
FORESTRY
GOLF
HORTICULTURE
LIVESTOCK
MINE_QUARRY

NONPRIVATE_RESID
PUB_INSTITUTION
RECREATION
RESERVE
RESIDENTIAL
RET_COMMERCIAL
RURAL_RESID
UTIL_INDUSTRY
VACANT
VACANT_RESID

Figure 5- 3 Generalised Land Use
Resilient South Regional Profile

Data Sources: DPTI, Councils, DEWNR
Prepared for the Resilient South Project

June 20, 2013

Legend
Southern Region Council Boundaries



Resilient South 

The Economy and Infrastructure 

 

 

 PAGE 55 

5.5 Potential Climate Change Impacts on the Economy and Infrastructure 

The potential impacts of climate change on the Region’s economy and infrastructure can be 

divided into two key areas, namely impacts relating directly to damage or loss of assets, and 

impacts relating to the inability of assets to continue to meet user requirements. 

Economic activity may be impacted by projected decreases in water availability, meaning 

input costs may rise for sectors that rely heavily on water (such as agriculture and some 

manufacturing).  There may also be a shift in the types of employment available in the 

Region to those with proportionally lower output.  For example, the health care and social 

assistance sector which is projected to grow nationally by 13% by 2017 (Australian 

Government, 2013), provides almost 20% of jobs in the Region but contributes less than 

10% of the Region’s output.   

Potential climate change impacts on buildings include: 

 More extreme rainfall and wind causing damage to buildings, leading to increased 

maintenance, repair and replacement costs. 

 Potential for surface flooding and seawater inundation (occasional and ongoing) 

 Structural damage from more frequent expansion and contraction of expansive clay 

soils 

 Rising temperatures impacting on external surfaces and the thermal performance of 

buildings.  

 Changes in building heating/cooling costs (can be either negative or positive). 

 Requirement to retrofit buildings to adapt to new conditions.  

 Increased demand for indoor cool spaces (such as schools, community facilities and 

shopping centres) 

 More intense bushfires with potential for greater damage or destruction 

Potential climate change impacts on infrastructure include: 

 More frequent storms and higher summer rainfall intensities are likely to test 

capacity of drainage infrastructure with potential for local and regional scale flooding 

 Increased costs incurred to address capacity and maintenance of storm water and 

drainage 

 Seawater inundation (occasional and ongoing) 

 Structural damage from more frequent expansion and contraction of expansive clay 

soils 

 Increased usage of roads associated with larger population and aversion to heat 

 Flood impacts, causing deterioration of pavement and erosion of road reserves 

 Sea water intrusion into coastal drainage systems 

 More frequent storms and higher sea levels may increase rate of deterioration of 

jetties 

 Accelerated corrosion of marine structures such as jetties 

 Changes in movement of sand, affecting stability of coastal structures 

 More intense bushfires with potential for damage to traffic infrastructure such as 

traffic control, lighting and signalling.  
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Appendix A 

Health impacts during heat waves in the Southern part of metropolitan Adelaide. 

Prepared by Health SA for the Resilient South Project. 

Background 

The Resilient South Climate Change Adaptation project is collating data for an area specific 

climate change adaptation plan. As part of the health focus, the project team is looking for 

health impacts in the community that may be important for adaption and prevention of heat-

related health effects. 

The following health risk assessment for the ‘Resilient South’ project is based on the 

methodology used in an assessment of health impacts during heat waves for the whole of 

metropolitan Adelaide using data from 1993-2006 and 1993-2009 1 2. The Southern 

metropolitan sub-study should be seen in conjunction with the published research as the 

larger population basis of metropolitan Adelaide ensures a more robust statistical basis.  The 

area specific results may assist in drawing out more specific issues arising in the area rather 

than substituting the underlying study. 

Methodology 

The statistical methodology mirrors that of the published studies about Adelaide’s extreme 

heat periods, where daily rates of adverse health outcomes during heat waves were 

compared with rates from non-heat wave periods during the warm season (from October to 

March) in metropolitan Adelaide using case series methodology 3.  In assuming that the 

exposure temperature is the same for the whole population, the case-series design has been 

modified to apply at the population level using aggregated daily health outcomes in relation 

to acute risk and control periods. 

For the Resilient South project, total and disease-specific hospital and emergency data was 

analysed ranging from 2001 to 2012. Using international classification of disease (ICD 10) 

codes, health outcomes relevant for heat wave-related morbidity were assessed. The results 

were expressed as incidence rate ratios (IRRs= incidence rate during heat wave/ incidence 

rate during non-heat wave period).  A detailed methodology has been published by Nitschke 
1;2. 

Definition of heat wave period for this analysis was: 3 or more consecutive days of 

maximum temperature (Kent Town BOM measurements) of 35⁰C or more (95th percentile of 

max T for Adelaide) 

The post codes for the city of Mitcham, Onkaparinga, Marion and Holdfast Bay were included 

for assessment of daily incidence rates of hospital admissions, emergency presentations, 

mortality and ambulance call-outs. 

Results 

Table 1 compares incidence rate ratios results from the Southern area with risk ratios from 

the two previous metropolitan Adelaide studies. 
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There is consistency about increasing ambulance callouts during heat waves. The increase 

for the Southern area is 6.3% and statistically significant. Assault is statistically marginally 

increased by 20%. Sport-related ambulance call-outs were significantly decreased. 

There was a significant 10% decrease in total hospital admissions during heat waves in the 

Southern Adelaide area compared to a 4% marginal increase in metro Adelaide.  Average 

daily hospital admissions during heat wave periods for the Southern Adelaide area were 

375.7 cases and for non-heat wave periods during the warm season 410.3 cases.  Compared 

to metro Adelaide data, mental health and renal health-related hospital admissions were not 

increased.  

Average daily emergency presentations were 315.4 cases during heat waves and 310.75 

cases respectively during non-heat wave periods during the warm season, but the difference 

was not significant.  Mental health-related emergency presentations were increased 

significantly by 9.8% and renal health was marginally increased by 6%.  

Heat-related (dehydration, heat and sunstroke, exposure to excessive heat) hospital and 

emergency admissions were 3.5 times and 3.7 times higher than during non-heat wave 

periods.  

Hospital and emergency results did not indicate any increases in ischaemic heart disease and 

other cardiovascular outcomes during averaged heat wave periods (data not included in the 

table).  

During averaged heat waves, mortality was not increased in the Southern metropolitan area. 
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Table 1: Risk estimates for daily average health outcomes during heat waves: 

comparison of risk estimates between Southern Adelaide and metro Adelaide. 
IRR and 95% Confidence Intervals (CI) 
Health outcomes IRR 

(95% 
confidence 
intervals) 
(2000/2001 – 
2011/2012) 
Southern 
Adelaide 

% increase 
Southern 
Adelaide 

IRR in metro 
Adelaide  
95% CI  
based on 1993-
2006 data 
Nitschke, 2006  

IRR in metro 
Adelaide 
95% CI 
based on 1993-
2009 data 
Nitschke, 2011 

Ambulance call outs  

All call outs 
 

*1.063 
1.03-1.10 

*6.3% 
increased 

*1.04 
1.01-1.07 
4% increase 

*1.04 
1.02-1.07 
4% increase 

assault 1.2 BL 20% 
increased 

BL 1.06 
0.99-1.14 
6% increase 

 

neurological- 1.01 
0.95-1.08 

NS NS 1.00 
0.95-1.04 

NS 1.01 
0.97-1.05 

Sport-related *0.8 
0.63-0.91 

*20% 
decrease 

0.84 
0.69-1.03 

 

Hospital admissions  

All admissions *0.93 
0.9-0.98 

*10% reduced BL 1.04  
0.96-1.12  
4% increased 
 

NS 1.04  
0.96-1.12 

Mental health 0.96 
0.91-1.01 

NS *1.07  
1.01-1.13 
7% increase 
 

*1.05  
1.00-1.10 
5% increase 

Renal health 1.018 

0.95-1.09 

NS *1.13  

1.03-1.25 
13% increase 

*1.10 

1.01-1.20 
10% increase 

Heat-related  *3.5 
2.37-5.18 

*3.5 times 
increase 

 *3.1 times 
increase 
2.5-3.9 

Emergency presentation  

All emergency call-
outs 

1.010 
0.99-1.03 

NS 
 

NS 1.01 
0.99-1.04 

Mental health *1.098 
1.04-1.16 
 

9.8% 
increase 

 *1.11  
1.04-1.18 

Renal health BL 1.062 
0.99-1.14 

BL 6%  NS 1.01  
0.94-1.08 

Heat-related *3.7 
2.7-4.99 

*3.7 times 
increased 

 *2.7 times 
increase 
2.19-3.28 

Mortality 1.019 

0.96-1.085 
 

NS NS 0.95 

0.90-1.01 

NS 0.98 

0.94-1.22 

*significantly increased (p<0.05)  
BL=borderline/marginally increased (p<0.1) 
NS= not statistically significant 
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Discussion 

The aim of the analysis was to clarify the effects of heat waves on morbidity and mortality in 

the Southern Adelaide area. The results provide knowledge in relation to the population at 

risk during averaged heat waves. The results indicate that heat-related, mental health and 

renal disease outcomes are the most affected. These results, in general, are quite similar to 

the findings for Adelaide as a whole. 

The current study calculated the risks for averaged heat waves (2000-2012), and therefore, 

the results do not inform about the more severe outcomes that were experienced during the 

extreme heat waves in2008 and 2009 in metropolitan Adelaide. During these extreme events 

mortality was significantly increased in the 15-64 age group and ischaemic heart 

presentations were also increased in the same age group. Furthermore, assessment for the 

two extreme events has also indicated that the risks were generally greater for the elderly 

age group. Heat-related incidences were mostly affected with an up to 20 times higher 

incidence rate ratio in the 75+ age group during the 2009 extreme heat period compared to 

other summer periods 2. 

Conclusion 

Increased ambulance call-outs, heat-related hospital and emergency presentations, mental 

and renal health outcomes are of particular concern for the Southern Adelaide area during 

heat waves. These findings are not unexpected as they tie in with physiological, age-related, 

behavioral and cognitive factors that are known to contribute to health problems during 

extreme heat.  
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Appendix B 

Profile of Economic Activity in Southern Adelaide 

Prepared by Econsearch for the Resilient South Project. 

Southern Adelaide Economy in 2011/12 

A brief profile of economic activity in Southern Adelaide in 2011/12 is provided below. These 

data were derived from the I-O database constructed by the consultants specifically for this 

project and incorporated into the Southern Adelaide RISE model. Estimates of employment 

and output by sector are detailed in Table 1 and Figure 1 and total value added in Table 2 

and Figure 2.  

Employment 

Table 1  Employment and output, Southern Adelaide, 2011/12 

 

a The ownership of dwellings sector is a notional sector designed to impute a return to the region’s housing 

stock. Total value of output in this sector is an estimate of rent earned on leased dwellings and imputed 
rent on the balance of owner-occupied dwellings. 

Source: ABS (2012a), DEWR (2012) and EconSearch analysis. 

It was estimated that there were approximately 81,660 jobs (around 71,600 fte jobs) in 

Southern Adelaide in 2011/12 (Table 1).The top five contributors to total jobs in the region 

in 2011/12 were: 

Sector

 no. of jobs % fte % $m %

Agric, Forestry & Fishing 785 1.0% 740 1.0% 132 0.9%

Mining 281 0.3% 395 0.6% 55 0.4%

Manufacturing 7,602 9.3% 7,826 10.9% 2,029 14.1%

Electricity, gas, water and waste services 581 0.7% 666 0.9% 266 1.9%

Construction 4,957 6.1% 5,223 7.3% 1,795 12.5%

Wholesale Trade 2,330 2.9% 2,366 3.3% 638 4.4%

Retail Trade 13,439 16.5% 10,275 14.4% 988 6.9%

Accommodation and food services 5,771 7.1% 3,685 5.1% 525 3.7%

Transport, postal and warehousing 1,564 1.9% 1,612 2.3% 330 2.3%

Information media and telecommunications 455 0.6% 371 0.5% 167 1.2%

Financial and insurance services 2,438 3.0% 2,284 3.2% 1,083 7.5%

Ownership of Dwellings a 0 0.0% 0 0.0% 1,829 12.7%

Rental, hiring and real estate services 1,032 1.3% 1,042 1.5% 357 2.5%

Professional, scientific and technical services 3,738 4.6% 3,400 4.7% 730 5.1%

Administrative and support services 2,003 2.5% 1,598 2.2% 302 2.1%

Public administration and safety 3,044 3.7% 3,062 4.3% 430 3.0%

Education and training 10,179 12.5% 9,276 13.0% 831 5.8%

Health care and social assistance 15,967 19.6% 13,195 18.4% 1,336 9.3%

Arts and recreation services 1,464 1.8% 1,036 1.4% 188 1.3%

Other services 4,030 4.9% 3,552 5.0% 352 2.5%

Total 81,660 100.0% 71,602 100.0% 14,362 100.0%

Total employment Employment Value of output
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 Health care and social assistance (20 per cent);  

 Retail trade (16 per cent); 

 Education and training (12 per cent); 

 Manufacturing (9 per cent); and 

 Accommodation and food service (7 per cent). 

Figure 1  Employment, Southern Adelaide region, 2011/12 

 

Source: EconSearch analysis. 

In 2011/12 employment in South Australia was approximately 851,100 (total jobs) which means 

Southern Adelaide accounts for almost 10 per cent of the total state employment.  

Total Value Added 

Total value added in Southern Adelaide in 2011/12 was estimated to be $7.61 billion (Table 

2). The contribution of an individual industry to total value added is calculated as the sum of 

household income, gross operating surplus and gross mixed income. The top five 

contributors to total value added were: 

 Ownership of dwellings (18 per cent); 

 Health care and social assistance (12 per cent); 

 Financial and insurance services (11 per cent);  

 Manufacturing (9 per cent); and 

 Education and training (8 per cent). 

Table 2 Household income, other value added and total value added, Southern 
Adelaide, 2011/12 a 



Resilient South 

Appendices 

 

 

 PAGE 70 

 

a Household income and other value added are the two components of total value added. Using the income 
method to derive total value added enables its estimation on a sector-by-sector basis. 

Source: ABS (2012b) and EconSearch analysis. 

 

Figure 2  Total value added, Southern Adelaide, 2011/12 

 

Source: EconSearch analysis. 

In 2011/12 South Australia’s total value added was $86.23 billion which means that 

Southern Adelaide accounts for almost 9 per cent of the state economy. Economic activity in 

Sector

$m % $m % $m %

Agric, Forestry & Fishing 25 0.6% 32 1.0% 57 0.7%

Mining 7 0.2% 28 0.9% 35 0.5%

Manufacturing 426 9.8% 237 7.3% 663 8.7%

Electricity, gas, water and waste services 46 1.1% 80 2.5% 126 1.7%

Construction 439 10.1% 87 2.7% 526 6.9%

Wholesale Trade 190 4.4% 119 3.7% 310 4.1%

Retail Trade 401 9.2% 190 5.9% 591 7.8%

Accommodation and food services 153 3.5% 88 2.7% 241 3.2%

Transport, postal and warehousing 96 2.2% 54 1.7% 150 2.0%

Information media and telecommunications 29 0.7% 50 1.5% 80 1.0%

Financial and insurance services 316 7.2% 487 15.0% 803 10.6%

Ownership of Dwellings 0 0.0% 1,392 42.8% 1,392 18.3%

Rental, hiring and real estate services 72 1.6% 64 2.0% 136 1.8%

Professional, scientific and technical services 229 5.3% 99 3.0% 328 4.3%

Administrative and support services 141 3.2% 8 0.2% 149 2.0%

Public administration and safety 197 4.5% 46 1.4% 243 3.2%

Education and training 554 12.7% 59 1.8% 613 8.1%

Health care and social assistance 826 19.0% 82 2.5% 908 11.9%

Arts and recreation services 61 1.4% 19 0.6% 80 1.1%

Other services 149 3.4% 25 0.8% 174 2.3%

Total 4,356 100.0% 3,250 100.0% 7,606 100.0%

Household income
Other value 

added

Total value 

added
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the Southern Adelaide region is based around a diverse range of housing stock, service 

industries (health, retail trade and education) and manufacturing. 

Gross Regional Product 

Gross regional product (GRP) is a measure of the net contribution of an activity to the 

regional economy. GRP is measured as value of output less the cost of goods and services 

(including imports) used in producing the output. In other words, GRP is total value added 

plus net taxes (i.e. taxes less subsidies on products and production) paid by households and 

other components of final demand.  

GRP in Southern Adelaide in 2011/12 was estimated to be $8.64 billion comprised of $7.61b 

in total value added and $1.04b in net taxes. In 2011/12 South Australia’s gross state 

product was $91.93 billion which means that Southern Adelaide accounts for approximately 

9 per cent of the state economy.  
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