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Executive summary 

Overview 

The Resilient South project seeks to build the resilience of the southern Adelaide region to natural hazards 

associated with climate change. The project’s first stage will establish the climate change risk context for the 

southern Adelaide region by reviewing climate change scenarios and associated risks and by developing 
regional profiles for three domains: environment and natural resources, social and community and economy 

and infrastructure.  

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

and contributes to the project’s first stage. It describes the historical climate of the southern Adelaide region 
and how it may change in response to climate change. It also reviews analyses of how sea level rise may affect 

the region’s coasts and estuaries.  

The report is supported by a data library that contains historical climate records for four representative 
meteorological stations, as well as climate change projections based on these records. The climate change 

projections are based on four scenarios, as follows: 

- 2030 medium and high emissions scenarios – which correspond, respectively, with the A1B and A1FI 

scenarios defined by the Intergovernmental Panel on Climate Change (IPCC); 

- 2070 medium (A1B) and high (A1FI) emissions scenarios. 

Historical climate of the southern Adelaide region 

The southern Adelaide region has a Mediterranean-type climate, with cool, moist winters and warm, dry 
summers. Annual rainfall totals are strongly influenced by the presence of the Mt Lofty Ranges, with rainfall 

increasing from north to south in the region and inland from the coast. Year-to-year variability in rainfall is 
driven by atmospheric circulation patterns, sea surface temperatures and pressure systems in the Pacific, Indian 

and Southern Oceans. 

Historical climate of the southern Adelaide region was characterised using four meteorological stations with 
long-term and largely continuous rainfall records. Those stations are: 

- Adelaide Airport: although located just to the north of the Resilient South project area, it is the only 
relevant meteorological station with long-term rainfall and temperature records. Average annual rainfall is 

443 mm and average maximum and minimum temperatures are 21.5°C and 11.4°C, respectively; 

- Clarendon: representative of mid to higher rainfall areas in the east of the project area. Average annual 
rainfall is 816 mm; 

- Mt Bold Reservoir: similar to Clarendon and representative of mid to higher rainfall areas in the east and 
south-of the project area. Mt Bold also has long term records of potential evaporation. Average annual 

rainfall is 791 mm and annual average evaporation is 1614 mm; 

- Willunga: representative of coastal and coastal plains areas in the southern part of the project area. 
Average rainfall is 643 mm. 

For all of the meteorological stations except Mt Bold Reservoir, rainfall since 1960 has trended downwards at 
4.4 to 9.2 mm/decade. Rainfall at Mt Bold Reservoir has increased at 10.8 mm/decade over this period. 

Average, maximum and minimum temperatures have been rising over the period of record at Adelaide Airport, 
with each of these increasing by over 0.5°C since 1956. The period since 2000 has been particularly warm, with 

monthly temperature records set in seven of 12 months in that time.  

Climate change projections 

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

IPCC’s Fourth Assessment Report and published on the Climate change in Australia web site 
(www.climatechangeinaustralia.gov.au). The climate model outputs presented in this report are the median 

http://www.climatechangeinaustralia.gov.au/
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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 as much as 20-40% by 2070. A minority of models project small increases in average 
annual rainfall. Annual average rainfall is projected to decline (by 2070) to 379-395 mm at Adelaide Airport and 

676-704 mm 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.  

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 in 2030 and by 4-8% in 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 

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, based on Adelaide Airport’s weather, is projected 

to increase from 2 per year in 1980-1999 to 10 per year in 2070 (under high emissions scenarios). 
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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. Tide gauges at Port Adelaide show that sea levels in St Vincent Gulf have risen at over 2mm/y for 
some decades. The Port Stanvac tide guage recorded average sea level rises of approximately 4 mm/y 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 beaches and the estuary of the Onkaparinga River and other coast-flowing streams. 
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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Climate change projection summary 

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 

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 

Mean sea level  +0.15 m (from 1980-1999) +0.47 m (from 1980-1999, 

high emissions only) 
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Glossary 

Adaptation Adjustment in natural or human systems that are taken in response to actual or expected climatic [and other] 

stimuli  or their effects, which moderates harm or exploits beneficial opportunities [19]. Adaptation is 

concerned with managing the unavoidable impacts of climate change (and variability) and considers what 

needs to be done differently – both more and better – to cope with the change 

ARI Average Recurrence Interval. The long-term average time interval between events (e.g. rainfall, floods, 

extreme temperatures) of a particular size.  

BoM Australian Bureau of Meteorology 

Bruun rule The Bruun Rule of coastal erosion is a rule of thumb that applies an understanding of the dynamics of the 

coastal zone where substrate moves according to offshore/on shore patterns.  It is particularly applied is 

estimating the recession of erodible coastlines in response to climate change. 

Climate A statistical description of “average” weather in terms of the mean and variability of relevant quantities over 

time scales ranging from months to millennia. It is influenced by factors that operate at various time and 

spatial scapes, including: atmospheric energy balance, atmospheric composition and ocean and atmospheric 

circulation patterns [6]. 

Climate change Refers to a change in the state of the climate that can be identified by changes in the mean and/or variability 

of its properties, and that persists for an extended period, typically decades or longer.  

Climate change may occur because of internal changes within the climate system or in interaction between 

its components, or because of changes in external forcings either for natural reasons or because of human 

activities. It is generally not possible to clearly make attribution between these causes. Projections of future 

climate change generally consider only the influence of climate on anthropogenic increases in greenhouse 

gases and other human-related factors [3]. 

Climate change factors The percentage or absolute change in rainfall, temperature or other climate variable that results from climate 

change under a particular scenario. Climate change factors describe the change from averages during the 

1980-1990 reference period. 

Coastal hazard In this report, consideration of coastal hazards is largely confined to temporary or permanent inundation (or 

coastal flooding) and coastal erosion and recession. Estuary closure and related flooding may be linked to 

these hazards. 

FFDI Forest Fire Danger Index. An index of forest fire danger and potential fire behaviour. It is based on daily 

temperature conditions (temperature, relative humidity and wind speed) and longer term soil and forest fuel 

litter drying. FFDI values ≥25 reflect very high fire danger. FFDI values ≥ 50 reflect extreme fire danger. 

FFDI values correspond to Fire Danger Ratings provided by fire services for forest areas. 

GCM General Circulation Model or Global Climate Model. Computer models that run mathematical representations 

of the global climate system. They are used to project the influence of emissions or other global change 

scenarios on climate. 

Climate change projections are typically based on an ensemble or groups of models rather than the results of 

an individual GCM. 

Heat wave An event with at least two consecutive days of high temperature. In this report, three heat wave measures 

were considered: consecutive days with maximum temperature ≥ 35°C or 40°C; and three consecutive days 

with average of the daily maximum and minimum temperatures ≥32°C. 

Ice sheet dynamics The melting of ice caps and continental ice sheets in response to climate change. Sea level rise is largely 

driven by thermal expansion of water as oceans warm and the melting of Greenland and Antarctic ice sheets. 

IPCC  Intergovernmental Panel on Climate Change 

Permanent inundation The daily or sub-daily inundation of low-lying land by typical astronomical tides. 

ppm Parts per million – a measure of the concentration, in the case of this report, of greenhouse gases in the 

atmosphere. CO2 concentration in the atmosphere prior to the industrial revolution was 280 ppm. It is 

currently approaching 400 ppm.  

Recession The retreat of a coastline under the influence of wind and wave action and potentially resulting from sea level 

rise. Movement of sediment may also result in some sections of coasts advancing. 
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Resilience The ability of a social or ecological system to absorb disturbances while retaining the same basic structure 

and ways of functioning, the capacity for self-organisation, and the capacity to adapt to stress and change 

[26]. 

Risk The potential for realisation of unwanted, adverse consequences; usually based on the likelihood of an event 

occurring multiplied by the consequence of the event, given that it has occurred.  

Scenario A coherent, plausible but often simplified description of a possible future state. Scenarios capture a range of 

future possibilities and allow decision makers to consider changes that might otherwise be ignored. 

Talus Rock debris found at the base of a cliff or steep slope. 

Temporary inundation Or episodic inundation, which occurs as a result of storm surges, catchment flood events, estuary closure 

and/or seasonal high tides that increase water levels and inundate land outside the typical diurnal tidal range  

Vulnerability Vulnerability is the degree to which a system is susceptible to, and unable to cope with, adverse effects of 

climate change, including climate variability and extremes. Vulnerability is a function of the character, 

magnitude, and rate of climate change and variation to which a system is exposed, its sensitivity, and its 

adaptive capacity [25]. 
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1. Introduction 

1.1 The Resilient South project 

Resilient South is a collaborative climate change adaptation project involving the Cities of Holdfast Bay, Marion, 

Mitcham and Onkaparinga (see Figure 1), as well as the South Australian and Australian governments. The 

project seeks to help build the resilience of the 
southern Adelaide region to natural hazards associated 

with climate change. Its objectives are to: 

- Improve hazard management and minimise risks 

associated with climate change impacts; 
- Improve emergency response capabilities relevant 

to climate change impacts; 

- Increase the region’s understanding of climate 
change risks, vulnerability and adaptation 

responses. 

The project is being undertaken in three stages [23]. 

The first stage will establish the risk context for the 

project by reviewing climate change scenarios and 
associated risks and by developing regional profiles for 

three domains: environment and natural resources, 
social and community and economy and infrastructure. 

The project’s second stage will comprise a vulnerability 
assessment for each of these domains and the sectors 

they include. Its final stage will involve the 

development of an Adaptation Action and 
Implementation Plan and a Regional Sector Agreement 

to guide future responses to climate change. 

A consortium led by URPS has been commissioned by 

the City of Onkaparinga, on behalf of the partner 

councils, to undertake the Resilient South project. 

1.2 The southern Adelaide region 

The southern Adelaide region comprises the Cities of 
Holdfast Bay, Marion, Mitcham and Onkaparinga and extends southwards from Adelaide’s southern outskirts. 

The 663 km2 region is bounded by St Vincent Gulf in the west and extends inland into the Adelaide Hills in the 

east. The Cities of Holdfast Bay and Marion, much of the City of Mitcham and the northern and western 
sections of the City of Onkaparinga are urbanised. The majority of the remainder of the region supports rural 

residential land uses, agriculture, forestry production and nature conservation. McLaren Vale, in the south of 
the City of Onkaparinga is one of Australia’s most valuable food and wine regions. 

The Resilient South region’s total population was over 340,000 in 2011 [2], which is approximately 23% of 
South Australia’s population.  

1.3 About this report 

This Climate change scenarios report contributes to the Resilient South project’s first stage. It provides a 
description of the historical climate of the southern Adelaide region (Chapter 3) and of how it may change in 

response to climate change (Chapter 4). It also provides a review of analyses of how sea level rise may affect 

the region’s coasts and estuaries (Chapter 5). The report establishes the current and potential future climatic 

context for the vulnerability assessment that will be undertaken in the second stage of the project. It describes 

 

Figure 1 The Southern Adelaide region: Cities of Holdfast 

Bay, Marion, Mitcham and Onkaparinga 
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the climate conditions to which the region’s environment, natural resources, community, economy and 
infrastructure must adapt if the region is to be the “Resilient South”. 

Some brief background information on human-induced climate change is given in Chapter 2 to set the context 

for this report. 
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2. Climate change 

2.1 Global-scale influences on climate 

Climate is a statistical description of “average” weather in terms of the mean and variability of relevant 

quantities over time scales ranging from months to millennia. It is influenced by factors that operate at various 

time and spatial scapes, including: atmospheric energy balance, atmospheric composition and ocean and 
atmospheric circulation patterns.  

Energy balance 

Solar radiation is the major source of the 

energy that drives the global climate system. 
There is a balance between incoming solar 

radiation and radiation that is either reflected 

back into space or absorbed through 
warming of the earth’s surface and 

atmosphere (see Figure 2). The global 
radiation balance is influenced by the albedo 

of the earth’s surface (the degree to which 

solar radiation is reflected or absorbed), 
cloudiness and atmospheric composition 

(including gases and the presence of dust or 
aerosols).  

Increased concentrations of gases such as 
water, carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) reduce the amount of long wave radiation 

radiated back from Earth into space and contribute to warming of the atmosphere and earth’s surface. This is 

the so-called greenhouse effect. Volcanic eruptions and industrial pollution increase the concentration of 
particulates in the atmosphere, lead to more solar radiation being reflected back into space and may lead to 

global or regional cooling. Land use change and the contraction of sea ice cover can change surface albedo, 
regional energy balances and hence the global climate. 

Ocean and atmospheric circulation 

Regional climate is influenced by inter-connected oceanic 
and atmospheric circulation systems (see Figure 3). The 

rotational velocity of the Earth gives rise to the Coriolis 
force, which in turn influences the direction of air flow in 

each hemisphere. Low pressure systems rotate clockwise in 

the southern hemisphere and anticlockwise in the northern 
hemisphere. This phenomenon directs the flow of trade 

winds in the tropics and the belts of westerlies in mid-
latitude areas in each hemisphere. These in turn influence 

ocean currents, precipitation patterns and temperature. 

The thermohaline circulation is the circulation of ocean 

waters between the poles and equator and the ocean 

surface and its bottom. It is driven by water density 
gradients that result from changes in temperature and 

salinity. Cool surface waters sink in Arctic regions, move 
southwards and upwell (rise from very low levels in the 

ocean) in Antarctic circumpolar regions. This water mixes 

with fresher melt water to form less dense surface water, which then circulates back towards the Arctic (see 

 

Figure 2 Earth’s radiation balance (reproduced from Kiehl and 

Trenberth 1997 [18]) 

 

Figure 3 Atmospheric circulation patterns. 

http://sealevel.jpl.nasa.gov/overview/climate-

climatic.html  

http://sealevel.jpl.nasa.gov/overview/climate-climatic.html
http://sealevel.jpl.nasa.gov/overview/climate-climatic.html
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Figure 4). The currents created also drive heat 
circulation in the ocean and atmosphere and 

influence temperature and rainfall regimes. 

2.2 Drivers of regional climate 
variability 

Year-to-year variations in sea surface 
temperatures (SSTs) and air pressure in oceans 

surrounding Australia and variations in 
atmospheric circulation exert powerful influences 

on Australia’s climate (see Figure 5). They 

contribute to the significant inter-annual variability 
in climate and recurring drought cycles.  

The El Niño and La Niña phases of the El Niño-
Southern Oscillation (ENSO) are associated with 

contrasting patterns of rainfall and air temperature 

in eastern Australia. The El Niño phase of ENSO is associated with marked reductions in rainfall and increased 
air temperatures. La Niña events are typically associated with enhanced rainfall and cooler air temperatures 

[19, 27]. SST fluctuations in the Indian Ocean (related to the Indian Ocean Dipole, IOD) have similar influences 
and are correlated with rainfall variability between August and April in South Australia [26]. The Southern 

Annular Mode (SAM) controls the passage of westerlies and embedded frontal weather systems across the 
Southern Ocean. Its modes influence the latitude of these weather systems, which bring cool season rain to 

southern Australia. 

Eastwards moving high and low pressure systems that cross the continent and Great Australian Bight are the 
dominant weather influences in 

South Australia, particularly the 
Adelaide region [1]. Continental 

and tropical influences, including 

the rain-bearing north-west cloud 
bands (see Figure 5) also influence 

South Australia’s weather.  

Winter rains in the Adelaide region 

occur when the sub-tropical high 

pressure belt (the sub-tropical ridge 
[STR]; see Figure 5) is displaced to 

the north and allows low pressure 
systems and cold frontal activity to 

penetrate further north [1]. The Mt 
Lofty Ranges intercepts moist air 

passing from the Great Australian 

Bight, leading to relatively moist 
winter conditions at high elevations 

on their western fall. The STR 
moves to the south during summer, 

which displaces frontal systems to 

the south and contributes to the 
relatively dry weather through this 

time of year.  

 

Figure 4 Thermohaline circulation. http://www.pik-

potsdam.de/~stefan/thc_fact_sheet.html  

 

Figure 5 Influences on climatic variability in Australia. Rainfall in southern 

Australia (south of the sub-tropical ridge) it is influenced by frontal and low 

pressure systems in the Southern Ocean, pressure systems that move 

southwards along the east and west coasts and cloud bands extending from 

the north-west of the continent. (Source: Bureau of Meteorology, 

www.bom.gov.au/watl/about-weather-and-climate/australian-climate-

influences.htm)   

http://www.pik-potsdam.de/~stefan/thc_fact_sheet.html
http://www.pik-potsdam.de/~stefan/thc_fact_sheet.html
http://www.bom.gov.au/watl/about-weather-and-climate/australian-climate-influences.htm
http://www.bom.gov.au/watl/about-weather-and-climate/australian-climate-influences.htm
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2.3 Climate change 

Carbon dioxide is a vital gas for photosynthesis and global climate regulation. As CO2 and other greenhouse 

gases “trap” long wave radiation, changes in their concentrations in the atmosphere will influence the Earth’s 

radiation balance and contribute to the warming of both the atmosphere and the Earth’s surface. This 
phenomenon is known as the “greenhouse effect”.  

Atmospheric CO2 varies annually, reflecting seasonal photosynthetic activity, release or uptake from the ocean 
and fires in forests and tropical savannahs. In the past 650,000 years, CO2 concentrations have varied between 

180 and 300 ppm. Since the industrial revolution, concentrations have risen from about 280 ppm to over 390 
ppm. This includes an increase of about 37 ppm between 1990 and 2011.  

The combined radiative forcing (the effect of greenhouse gases on global radiation balance) of CO2, CH4 and 

N2O between 1960 and 1999 is reported to be five times greater than for any other 40 year period in the 
previous two millennia [21]. This is considered to have contributed to the observed increase in global mean 

temperature of 0.7°C during the period of good quality instrumental records (which are available from 1880 
onwards).  

2.4 Climate change projections 

Climate change projections are derived using general circulation models (often referred to as global climate 
models or GCMs), which simulate the ocean, atmospheric and land surface processes that influence climate. 

The models are run under historical conditions and with scenarios representing long-term sequences of future 
greenhouse gas emissions.  

GCMs simulate climate at a global scale, typically with a grid resolution of 200-300 km1. Regional climate 
models (RCMs) use ‘down-scaling’ techniques to provide climate projections at much finer resolution and better 

account for topographic and other local climatic influences. RCMs depend on the outputs of GCMs and while 

their outputs have better spatial resolution they do not necessarily produce more accurate projections than 
GCMs.  

Emissions scenarios  

Climate modelling is framed around a series of emissions scenarios that incorporate potential mitigation efforts, 

population and economic growth trajectories. Modelling for the Intergovernmental Panel on Climate Change’s 

(IPCC’s) Fourth Assessment Report [14] on climate change is based on scenarios from its Special Report on 
Emissions Scenarios (SRES [16]). Those scenarios include:  

- A1: scenarios representing rapid economic growth, with A1FI representing a fossil fuel intensive economy, 
A1T representing a scenario where energy resources are not based on fossil fuels and A1B representing a 

global economy in which there is a balance between the use between fossil and non-fossil fuel energy 

resources.  
- B1: representing a similar future to A1 but with a service/technology focused global economy. 

- B2: representing a more sustainable and moderated growth focus. 
- A2: representing high population growth but slow technological change.  

Under these scenarios atmospheric CO2 concentrations are projected to range between 500 and almost 1000 
ppm by 2100. Global mean temperatures are projected to increase by between 2 and 4°C during that time (see 

Figure 6; [14]). Global greenhouse gas emissions are currently tracking close to the A1FI scenario, which is 

closed to the upper range of SRES emissions scenarios [21]. 

                                                      
1 The entire southern Adelaide region sits within a single GCM grid cell. 
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The IPCC is currently preparing its Fifth 
Assessment Report, parts of which to be 

published from 2013 onwards. Climate 

modelling for this report will be based on 
“radiative concentration pathways”, which 

are plausible emissions pathways 
resulting in various levels of radiative 

forcing (warming due to the trapping of 
long wave radiation by greenhouse gases) 

by the end of the 21st century.  

Climate change projections 

Depending on the scenario and GCM 

used, global mean temperature is 
projected to increase by 1.1°C to 6.4°C 

by 2090-2099 (relative to 1980-1999; see 

Figure 6). The projected change in mean 
temperature at any particular location 

may differ significantly from this due to 
local and regional climatic influences. 

Warming is projected to be several 
degrees greater than the global mean 

across high latitude areas and most of the land mass in the northern hemisphere. 

Global warming is already contributing to an expansion of the tropics towards the poles, resulting in changes in 
weather patterns and the increased availability of moisture in the atmosphere. 

Thermal expansion of sea water resulting from global warming is projected to lead to sea levels rising by 0.18 
m to 0.59 m by 2090-2099 and by up to 0.8 m if ice sheet dynamics (the melting of Greenland and Antarctic ice 

sheets in response to global warming) are included. Precipitation patterns are also projected to change, with 

some areas receiving more rainfall and others receiving less. Global mean precipitation is projected to increase 
overall. Extreme weather events may become more severe, with more frequent and severe heat waves. 

Although cyclones may become less frequent in some regions, a greater proportion of cyclones are projected to 
be in the more damaging categories. Extreme rainfall events may also become more intense. 

 

Figure 6 Global warming projections under various SRES scenarios. 

Bars on the right hand side show the variation in estimates across the 

full ensemble of 23 GCMs. Source: IPCC 2007 [3] 
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3. Historical climate of the southern Adelaide region 

3.1 Introduction 

Understanding natural climatic variability and 

projected climate change are important inputs into 

the assessment of climate change vulnerability and 
the development of effective strategies to 

strengthen climate resilience. This chapter provides 
an overview of the historical climate and climatic 

variability of the southern Adelaide region. It is 
based on climate records for four Bureau of 

Meteorology (BoM) meteorological stations that are 

located in or near the region. The stations (see 
Figure 7) were selected because they have high 

quality, long-term records2 and are broadly 
representative of the different climatic zones within 

the region. At least one of the selected stations 

was required to have records for temperature as 
well as rainfall.  

Characteristics of the selected meteorological 
stations are summarised in Table 1. Adelaide 

Airport is located several kilometres north of the 
region, but was the only representative station with 

long-term temperature records3.  

Table 1 Characteristics of meteorological stations 

included in the analysis of the historical climate of the 

southern Adelaide region 

Location Elevation Duration of 

record 

Climate data collected 

Adelaide Airport ( BoM station 023034) 

Rainfall representative of urban areas in north of region. 

Temperature broadly representative of whole region. 

2 m 1955-present Rainfall, temperature, wind speed, 

relative humidity,  

Clarendon (BoM station 023710) 

Representative of mid to higher rainfall areas in the east of 

the region 

267 m 1861-present Rainfall 

Mt Bold Reservoir (BoM station 023734) 

Representative of mid to higher rainfall areas in the east and 

south of the region 

251 m 1951-present Rainfall, evaporation 

Willunga (BoM station 023753) 

Representative of coastal and coastal plain areas in south of 

region 

104 m 1862-present Rainfall 

                                                      
2 Thirty years of meteorological observations are typically required to provide an accurate representation of local climate [6]. Climate 

change projections from GCMs are typically based on changes (in absolute or percentage terms) relative to a 1980-1999 reference period 

[7]. The meteorological stations selected were required to have largely complete records of climate extending back to at least 1980.  

3 The Noarlunga BoM station (02885) has daily temperature records from September 2000. Monthly average maximum temperatures at 

Noarlunga for 2001-2012 are between 0.3°C and 0.6°C lower than Adelaide airport for the corresponding period. Average maximum 

temperatures for 2001-2012 for Mt Barker (BoM station 023734, also outside of the Resilient South region) ranged between 0.2°C and 

1.8°C cooler than Adelaide Airport (in February and June, respectively) 

 

Figure 7 Location of meteorological stations included in 

analysis of historical climate of the southern Adelaide 

region 

Adelaide airport

Mt Bold  Reservoir

Clarendon

Willunga
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The remainder of this chapter provides an overview of the southern Adelaide region’s climate, based on 
analyses of data from the four selected meteorological stations. 

3.2 Rainfall 

Annual rainfall 

Rainfall patterns across the southern Adelaide region are strongly influenced by the Mt Lofty Ranges. Rainfall 

increases from north to south and from the coast into the hills (see Table 2). Average annual rainfall on the 
Adelaide plains (at Adelaide Airport) is 443 mm/y. This increases to 643 mm/y at Willunga in the south of the 

region. Average annual rainfall totals at Clarendon and Mt Bold Reservoir, in the Mt Lofty Ranges, are 816 
mm/y and 791 mm/y, respectively4.  

Table 2 Summary of historical annual rainfall for southern Adelaide region 

 Average annual rainfall (mm) Trend  

(1960-2012) 
Station Full record 1980-1999 2000-2012 Maximum Minimum 

Adelaide Airport 443  

(1955-2012) 

451 416 731 (1992) 235 (2006) -8.1 mm/decade 

Clarendon 816 

(1861-2012) 

763 804 1254 (1889) 384 (1914) -9.2 mm/decade 

Mt Bold Reservoir 791 

(1951-2012) 

809 802 1181 (1992) 437 (1959) 10.8 mm/decade 

Willunga 643 

(1862-2012) 

598 634 1068 (2012) 339 (1914) -4.4 mm/decade 

Rainfall during the reference period for climate change projections (1980-1999) is similar to the long-term 
historical average (see Table 2). It was slightly higher for Adelaide Airport and Mt Bold Reservoir (with records 

commencing in the 1950s) and lower for Clarendon and Willunga (with records commencing in the 1880s). 

Annual rainfall during the 2000s has 
generally been lower than average. 

Annual rainfall totals exceeding 1000 
mm have been recorded for all of 

the meteorological stations except 

Adelaide Airport (Table 2). Annual 
rainfall totals of 1000 mm or more 

have been recorded 20 times (since 
1884) at Clarendon and five times 

(since 1951) at Mt Bold Reservoir. 
The lowest recorded annual rainfall 

totals range between 235 mm at 

Adelaide Airport and 437 mm at 
Clarendon. 

The long-term trend in rainfall5 
varies between meteorological 

stations. Rainfall has declined by 

4.4 mm/decade and 9.2 mm/decade 
at Adelaide Airport and Willunga 

meteorological stations (between 

                                                      
4 Note that these averages are for the full period of record for the respective meteorological station and are not for identical periods. 

5 Determined from 1960-2012, since all stations have records over this period. 

 

Figure 8 Average monthly rainfall for representative meteorological stations 

in the southern Adelaide region. Averages are calculated over the full period 

of record for each meteorological station. 
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1960 and 2012). While rainfall at Clarendon trended downwards over this period, at the nearby Mt Bold 
Reservoir, annual rainfall increased by an average of 10.8 mm/decade. 

Monthly rainfall 

Rainfall patterns in the southern Adelaide region are consistent with those expected of a Mediterranean region 
(see Figure 8). Monthly totals are typically low between late spring and early autumn and high the remainder of 

the year. 

Summer rainfall totals are 

consistently low across the 
region, varying between 60 

and 87 mm at Adelaide Airport 

and Clarendon, respectively. 
The influence of the Mt Lofty 

Ranges is most pronounced 
during the “winter” growing 

season (notionally May-

October). Rainfall increases 
from 303 and 464 mm in 

coastal areas (at Adelaide 
Airport and Willunga, 

respectively, to over 570 mm 
at Mt Bold Reservoir and at 

Clarendon (see Figure 8). 

Extreme daily rainfall 

Extreme daily rainfall totals 

(see Figure 9) show two peaks, the first 
coinciding with summer thunderstorm 

activity (in February) and the second with 

strong autumn breaks (in April). Maximum 
daily rainfall is typically greater for the 

meteorological stations receiving the most 
rainfall (Clarendon, Mt Bold), although this 

is not always the case.  

The highest recorded daily rainfall was 
137.9 mm at Clarendon on 17th April 1889. 

Daily rainfall totals exceeding 100 mm 
have been recorded at three of the four 

stations (not Adelaide Airport) and in 
February and April. 

Historical records suggest that daily rainfall 

totals exceeding 30-40 mm occur, on 
average, about once each year (see Figure 

10). Daily totals exceeding 50-60 mm 
recur, on average, at 10 yearly intervals. 

Daily rainfall exceeding 100 mm recurs, on 

average, at 100 year intervals at Mt Bold. 
The 100 year Average Recurrence Interval 

(ARI) daily rainfall events for Adelaide 
Airport, Clarendon and Willunga are 

 
Figure 9 Maximum recorded daily rainfall for representative meteorological 

stations in the southern Adelaide region over full length of record for each location 
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Figure 10 Exceedance curve for daily rainfall for meteorological 

stations in the southern Adelaide region. Graph shows the probability 

of daily rainfall being exceeded and the daily rainfall with average 

recurrence intervals (ARIs) of 1, 10 and 100 years. The logarithmic 

scale is used to highlight extreme rainfall events. 

 

0

20

40

60

80

100

120

140

0.000001 0.00001 0.0001 0.001 0.01 0.1 1

D
ai

ly
 r

ai
n

fa
ll 

(m
m

)

Probability of exceedance

Adelaide Airport Wilunga Mt Bold Reservoir Clarendon

100 y 10 y 1 y Average recurrence interval



Resilient South 

Climate Change Scenarios Report 

 

Resilient South Climate Change Scenarios Report 

 

 PAGE 12 

approximately 75 mm, 89 mm and 96 mm, respectively. 
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3.3 Temperature 

Long-term temperature records are only available for the Adelaide Airport meteorological station. 

Annual average, maximum and minimum temperature 

Annual average maximum and minimum temperatures recorded at the Adelaide Airport meteorological station 
are 21.5°C and 11.4°C, respectively (see Figure 11a). Both annual average temperatures have increased over 

the period of record (since 1956), by 0.16°C and 0.22°C per decade, respectively. Year to year variability in 
average maximum and minimum temperatures is relatively small, with a range of just 2.7°C and 2.2°C, 

respectively. 

 
Figure 11 Annual average, maximum and minimum temperatures for Adelaide Airport meteorological station. a) Average 

maximum and minimum temperatures; b) Annual highest maximum and minimum temperatures (Mx Tmax, Mx Tmin) and 

annual lowest maximum and minimum temperatures (Mn Tmax, Mn Tmin). 

The maximum temperature recorded each year has exceeded 40°C in 37 of the 57 years of record (65% of 

years; see Figure 11b).The highest temperature of 44°C was recorded on both 30th January 1968 and 28th 
January 2009. 

Monthly temperatures 

Seasonal temperature patterns for Adelaide Airport show the pattern expected for the Mediterranean climate of 

the Adelaide region. Maximum and minimum temperatures are higher in summer and early autumn and lower 
through the remainder of the year. Average maximum temperature ranges between 28.1°C in January and 

February and 14.9°C in July. Average minimum temperatures range between 7.0°C in July and 16.1°C in 

February (see Figure 12). 

Extreme daily maximum and minimum temperatures follow a similar pattern. Temperatures in excess of 40°C 

have been recorded in each month between November and March. Minimum temperatures below 0°C have 
been recorded between May and August. The incidence of freezing conditions is expected to be greater in 

inland and more elevated parts of the southern Adelaide region than is indicated in the temperature record for 

Adelaide Airport, due to the latter’s coastal location. 
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Average temperatures since 2000 have 
generally been higher than those 

recorded over the full length of record 

at Adelaide Airport. The average 
maximum temperature between 2000 

and 2012 was higher than the average 
for the full record in 11 of 12 months, 

with June as the exception. The 
difference in the average maximum 

temperatures for the two periods was 

as much as 1.5°C (in November). The 
average minimum temperatures were 

also higher during 2000-2012 than 
during the full length of record. 

Differences were as large as 1.2°C, also 

in November.  

The highest (or equal highest) 

temperatures recorded in seven of the 
12 months of the year were recorded 

between 2000 and 2012.  

Heatwaves 

Heatwaves are typically described as a 

prolonged period of ‘excessive heat’, 
although there is no single definition of 

what constitutes a heatwave. Many 
studies consider heatwaves as 

consecutive days of over 35°C or 40°C [5]. In South Australia, the trigger point for Extreme Heat Plans (which 

are developed to manage risks from 
heatwaves to vulnerable members of the 

community) is three or more consecutive days 
where the average of daily maximum and 

minimum temperatures is at least 32°C [24]. 

This latter measure and consecutive days with 
maximum temperatures over 40°C are used to 

represent heatwave events in this report. 

Consecutive days with temperature maxima of 

40°C or higher are not common at Adelaide 
Airport and occur every 5 years on average 

(see Figure 13). The longest sequence of days 

over 40°C was four days in January 2009. 

Heatwaves that trigger Extreme Heat Plans in 

South Australia are uncommon at Adelaide 
Airport and only occur, on average, every 15 

years (see Figure 13).  

The frequency of heatwaves is greater over 
the historical record than during the climate 

change projection reference period (1980-
1999). Most recorded long-duration heatwave 

events in the historical record have occurred 

 

Figure 12 Monthly temperature patterns for Adelaide Airport 

meteorological station. Highest and average maximum monthly 

temperatures and average minimum and lowest monthly temperatures 

for period of record (1956-2012). Highest and lowest monthly 

temperatures for 1980-1999 climate change reference period are 

included for comparison. Average monthly maximum and minimum 

temperatures are similar for both periods. 
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Figure 13 Severity and duration of heatwave events: Adelaide 

Airport meteorological station. Average number of consecutive 

days per year with maximum temperatures (Tmx) of 40°C or more 

and average temperature (Tav) of 32°C or more. Data presented for 

the full period of record (1955-2012) and for the climate change 

projection reference period (1980-1999). 
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since 2000. Over half of the 15 incidences with two consecutive days exceeding 40°C have been recorded since 
2000. 

Frost 

Freezing conditions are relative uncommon at 
Adelaide Airport, which is consistent with its 

location near the coast. Daily minimum 
temperatures less than 0°C have only been 

recorded between May and August, although 
minima of 0°C have been recorded through to 

November (see Figure 12). Light frosts (with 

temperature minima lower than 2°C) are more 
common, but have only been recorded between 

May and November. 

The number of days per year with minimum 

temperatures of 2°C or lower varies from year to 

year (see Figure 14), ranging between 0 days (in 6 
years between 1956 and 2012) and as much as 16 

days (in 1958). The incidence of such days appears 
to have declined since temperature records began at the Adelaide Airport. Minimum temperatures of 2°C or less 

were recorded on over 5 d/y in the 1950s, 1960s and 1970s. However they were recorded on 3 d/y or fewer in 
the 1990s and 2000s. 

There is a reasonable correlation between annual rainfall and the incidence of frost. Most of the years with at 

least 6 days of minimum temperatures of 2°C or less coincided with years of below average rainfall. Average 
annual rainfall at Adelaide Airport for the 10 years with at least 6 days of 2°C or lower temperature is 371 mm, 

compared with 443 mm for the full period of record. 

Frosts and freezing conditions are more common in 

inland and higher elevation locations in the southern 

Adelaide region6.  

3.4 Relative humidity 

Adelaide Airport is the only meteorological station in 
or adjacent to the southern Adelaide region with 

long-term records of relative humidity. The seasonal 

pattern in humidity follows that expected for a 
Mediterranean climate (see Figure 15), with lower 

values during the warmer and dry summer months 
and higher values during the cooler months of winter.  

Adelaide Airport’s coastal location is likely to 
moderate relative humidity values during summer. 

Inland areas of the southern Adelaide region are 

likely to experience somewhat lower values during 
summer than are experienced at Adelaide Airport. 

                                                      
6 At Mt Barker, which is located in the Adelaide Hills, to the east of the Resilient South project area, minimum temperatures of 2°C 

or lower have been recorded on approximately 28 days/y on average, compared with 4 days/y on average at Adelaide Airport. 

 
Figure 15 Average monthly 3 pm relative humidity at 

Adelaide Airport meteorological station. Data are the 

average for 1955-2010. 

 

0

10

20

30

40

50

60

70

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

A
ve

ra
ge

 3
 p

m
 R

H
 (

%
)

 
Figure 14 Numbers of days with minimum temperatures of 

2°C or less at Adelaide Airport. 
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3.5 Wind 

Adelaide Airport is also the only meteorological station in or adjacent to the southern Adelaide region with long-

term records of wind patterns. Wind speeds are typically lower in the morning than in the afternoon (see Figure 

16) and most commonly originate from the north and north-east. Afternoon winds are commonly the result of 
sea breezes, are fresher than those in the morning and are mostly directed from the south-west. Average 3 pm 

wind speeds are slightly stronger during summer (average 23 km/h) than during autumn and winter (19 km/h). 

a) 9 am 

 

b) 3 pm 

 

Source: Bureau of Meteorology 
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Figure 16 Annual average 9 am and 3 pm wind speed and direction for Adelaide Airport meteorological station. Data are 

the average for 1955-2004. 

3.6 Potential evaporation 

Potential evaporation data are available for Mt Bold Reservoir from 1968 onwards. The seasonal pattern in 

evaporation (see Figure 17) is as expected for 

a Mediterranean climate region. Evaporation is 
highest during summer (>200 mm/month), 

with its long days and warmer and drier 
weather. Evaporation falls to relatively low 

levels through winter (~50 mm/month).  

Average monthly rainfall exceeds average 

monthly evaporation during the cool season 

between May and August. The excess of 
average rainfall over average evaporation 

during this period is 177 mm (1968-2012). It 
is this difference that drives streamflows into 

Mt Bold reservoir and in other waterways 

draining the Mt Lofty Ranges. 

Over the period of record, average annual 

evaporation is 1614 mm. The average for the 
climate change reference period (1980-1999) 

is almost identical at 1617 mm. While the 
climate has generally been warmer than the 

historical average during the 2000s, the 

average rate of evaporation has been lower at 
1494 mm. Differences in average evaporation 

were observed in every month (see Figure 17). 

3.7 Forest fire danger 

The level of fire risk can be represented by the Forest Fire Danger Index (FFDI7) which incorporates variables 

contributing to fire danger that reflect fire weather conditions and longer-term drying of soils and of coarse 
fuels [12]. Fires that are ignited on days of extreme fire danger (FFDI ≥ 50) are less likely to be controlled by 

first attack suppression efforts and, once established are likely to exhibit more extreme and difficult to control 
fire behaviour [13]. Bradstock and Gill [3] found that virtually all fires that become established on days with 

FFDI in the extreme range becoming destructive of houses and other property.  

                                                      
7 A similar index can be calculated for grassland fire danger. FFDI is equivalent to the Fire Danger Rating (FDR) for forest areas. 

 
Figure 17 Monthly average evaporation and rainfall at Mt Bold 

Reservoir. Evaporation (evap) data are for: the full period of 

record, the climate change reference period (1980-1999) and 

2000-2012. Monthly rainfall data is for the full period of record. 
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Historical values of FFDI were calculated for Adelaide Airport, using 3 pm wind speed and relative humidity, 

daily maximum temperature and daily rainfall as inputs [12]. FFDI values were only calculated for Adelaide 

Airport because there are no long-term temperature, wind speed or humidity data available for other stations in 

the Resilient South region.  

Days with FFDI values in the very 

high range (≥25) are experienced 
throughout summer and early 

autumn (until late April) in most 
years in the southern Adelaide 

region. Between 1956 and 2012 

the number of days with FFDI in 
the very high range has been 

between 57 and 234 days/y at 
Adelaide Airport (see Figure 18).  

Days with FFDI values in the 

extreme range (≥50) are 
uncommon and do not occur in all 

years (see Figure 18). They mostly 
occur in January and February and 

occasionally in December and 
March. Up to 11 days/y with 

extreme FFDI values have been 

recorded at Adelaide Airport. 

The incidence of days with very 

high FFDI has increased over the 
period of record. The number of day per year in the very high range has increased by 3.2 days/y/decade and 

the annual incidence of days with extreme FFDI values has increased by 0.6 days/y/decade. This corresponds 

to an approximately 30% increase in the frequency of days of extreme fire danger per decade. 

 

Figure 18 Forest Fire Danger Index values calculated for Adelaide Airport: 

numbers of days per year with FFDI in the very high (≥25) or extreme (≥50) 

range. Days with FFDI ≥25 plotted against left hand axis. Days with FFDI ≥50 

plotted on right hand axis. 
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4. Climate change scenarios and projections 

4.1 Climate change analysis 

The IPCC’s Fourth Assessment Report [14] provides a synthesis of climate change modelling undertaken by 

leading international climate research organisations. Outputs from this work for Australia are available on 

websites managed by CSIRO and BoM (www.climatechangeinaustralia.gov.au and www.ozclim.gov.au). They 
consolidate projections from GCM runs (from up to 23 models) for the 21st century under a range of 

greenhouse gas emissions scenarios and include data for a wide range of climate parameters, including rainfall, 
temperature, wind speed and relative humidity. 

Variability in climate projections reflects several important influences, as follows: 

- Greenhouse gas emissions scenario: climate change projections for the IPCC’s Fourth Assessment 

Report were based on the SRES scenarios (see section 2.4; [16]). These scenarios provide a narrative of 

future change in the global economy and society and a trajectory for future greenhouse gas emissions. 
There are 40 different scenarios, although only a few are commonly used in modelling studies. GCM 

outputs available from www.climatechangeinaustralia.gov.au are framed around low (B1), medium (A1B) 
and high (A1FI) emissions scenarios. Global temperatures are projected to increase more rapidly and to a 

greater extent under the higher emissions scenarios. 

- Sensitivity of the global climate system to increased greenhouse gas concentrations: GCMs 
may incorporate varying degrees of sensitivity of global climate to increasing greenhouse gas emissions, 

with greater sensitivity resulting in a more rapid increase in temperature per unit increase in greenhouse 
gas concentrations. 

- GCM representation of the global climate system: the various climate models include differing 
mathematical representations of the global climate system and may produce quite different results for the 

same timeframe, emissions scenario and climate sensitivity. Data available from 

www.climatechangeinaustralia.gov.au represent this variability by providing the 10th, 50th and 90th 
percentile results from the full ensemble of models for which data are available. 

Not all of the 23 GCMs used in 
the ensemble results presented 

on the Climate change in 

Australia web site have good 
predictive skill for South 

Australia. Suppiah et al. [25] 
identified that only 13 provided 

reliable estimates of historical 

climate. While there is some 
variance between these models 

(see Figure 19), they tend to 
project that climate for the 

Adelaide-Mt Lofty Natural 
Resource Management (NRM) 

Board region (including the 

southern Adelaide region) will 
become warmer and drier over 

the course of this century. That 
warming and drying trend is 

anticipated to strengthen over 

time.  

GCM outputs are reported as 

climate change factors, which 
are an amount or percentage of 

 

Figure 19 Projected changes in average annual rainfall (%) and temperature (°C) 

for the Adelaide and Mt Lofty Ranges NRM region during the 21st century. The 

graphs show the results for 11 of the 13 GCMs (different coloured shapes) 

identified as having the best predictive skill for South Australia for four twenty 

year time slices centred on 2030, 2050, 2070 and 2090. Source: [10] 

http://www.climatechangeinaustralia.gov.au/
http://www.ozclim.gov.au/
http://www.climatechangeinaustralia.gov.au/
http://www.climatechangeinaustralia.gov.au/
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change in a particular climate variable for a given time and emissions scenario for a single model or ensemble 
of models. They represent change from a baseline or reference period, which is typically 1980-1999. Climate 

change factors are typically the average change from the reference period over a 20 year period that is centred 

on the reported year8. They may be used to adjust or perturb an historical sequence of climate variables over 
the reference period to develop a new climate sequence or climate change projection. 

Climate change projections were developed for the four meteorological stations used to characterise the climate 

of the southern Adelaide region. Climate change factors from the Regional climate change projections for 
Adelaide and Mt Lofty Ranges report [9] and historical meteorological data for 1980-1999 were used by SKM to 
develop projections for four scenarios, namely 2030 and 2070 medium and high emissions scenarios. The 

selected scenarios were agreed with the Resilient South Project Management Committee9. Climate change 
factors for each scenario are given in Appendix B.  

4.2 Uncertainty in climate change projections 

Climate change projections are useful tools to guide decision-making about climate risks. They indicate the 

expected trend in climate variables under various emissions scenarios and the likely quantum of change. While 

probabilities may be provided for GCM projections for given emissions scenarios, no probabilities may be 
attached to the scenarios themselves as they are “storylines” about the future, rather than predictions based on 

numerical analyses.  

As noted in section 4.1, climate change projections reported here for the southern Adelaide region have not 

been produced by “downscaling”. Climate change factors have simply been used to perturb or adjust historical 

climate change records for the 1980-1999 reference period. Various other methods (e.g. use of regional-scale 
climate models or statistical downscaling techniques) may be used to produce climate change projections with 

much finer resolution than those derived solely from GCMs. While this may be useful, such projections are 
subject to the uncertainties inherent in the GCMs, as well as the additional uncertainties inherent in their own 

methodologies. While the increased spatial resolution that may be achieved conveys an impression of greater 
accuracy, this is not necessarily the case.  

The reliability of climate change projections varies between climate variables. In general, global projections are 

more certain than regional projections and temperature projections are more certain than those for rainfall. 
Changes in average conditions are also more certain that changes in extremes. While climate model projections 

have improved in recent years, some important climatic influences, including ENSO, are currently not well 
represented.  While an overall drying trend for South Australia is projected and is robust, there is still significant 

uncertainty about the amount of projected changes in rainfall, particularly in spring and summer, over coming 

decades. 

4.3 Rainfall 

Rainfall projections 

Annual average rainfall is projected to decrease throughout South Australia during the 21st century (Figure 20). 

The median projection is for rainfall to decline by 2-5% by 2030 and by 5-20% by 2070. The more extreme dry 

GCMs suggest that average annual rainfall in the Adelaide region may decline by 20-40% by 2070. Several 
GCMs project small increases in average annual rainfall.  

Rainfall is projected to decrease most in winter and spring in both percentage and absolute terms. Drying 
trends that have been observed in autumn in recent decades may also continue. Spring rainfall changes are less 

certain due to uncertainties about how ENSO is represented by GCMs and in the impact of climate change on 
the phenomenon. 

                                                      
8 Climate change factors for 2030 are the difference in the relevant climate variable between the 1980-1999 average and the projected 

average for 2020-2039 (for a given emissions scenario). 

9 In February 2013. 
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Figure 20 Projected change in annual average rainfall for South Australia under medium and high emissions scenarios, 

expressed as % change from 1980-1999. Results provided for 10th, 50th and 90th percentile of GCM outputs for 2030 and 

2070. Source: www.climatechangeinaustralia.gov.au  

Annual rainfall 

Average annual rainfall is projected to decline by 27-43 mm/y by 2030 for both medium and high emissions 
scenarios (see Table 3). It is projected to fall by a further 29-83 mm/y by 2070 (56-126 mm in total), 

depending on location and emissions scenario. While the emissions scenario has no influence on average 

annual rainfall in 2030, the high emissions scenario leads to substantially lower annual average rainfall in 2070 
that the 2070 medium emissions scenario. 

Table 3 Summary of annual rainfall projections for southern Adelaide region for 2030 and 2070 under medium and high 

emissions scenarios 

 2030 2070 

Station Full record 1980-1999 Medium  High Medium High 

Adelaide Airport 443 451 424 424 395 379 

Clarendon 816 763 716 716 667 641 

Mt Bold Reservoir 791 809 759 759 704 676 

Willunga 643 598 560 560 522 502 

Monthly rainfall 

Projected average monthly rainfall is shown for each meteorological station in Figure 21. Projected average 

rainfall is lower during the months of winter and spring than during the corresponding months in the reference 
period. Medium and high emissions scenarios for 2070 differ in the scale of the projected rainfall reduction 

2030 2070

http://www.climatechangeinaustralia.gov.au/
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during spring, with the former showing a 15% decrease in average rainfall (relative to 1980-1999), compared 
with a 30% decrease for the high emissions scenario. 

 

Note: Data for 2030 medium emissions scenario are not presented as they are identical to those for the 2030 high emissions scenario. 

Figure 21 Projected average monthly rainfall for southern Adelaide region under climate change scenarios for 2030 and 

2070, with comparisons for entire record for each meteorological station and the 1980-199 reference period.  

Extreme daily rainfall 

The Clausius-Clapeyron equation, which relates changes in water vapour pressure to temperature, may be used 
to project the influence of climate change on extreme rainfall. The equation suggests that for each degree of 

global warming, extreme daily rainfall may increase by 7% [28]10, although it may not apply in every 

circumstance. 

The Clausius-Clapeyron equation was used to recalculate the daily rainfall exceedance curves for each of the 

four southern Adelaide meteorological stations included in this analysis (see Figure 22). Three emissions 
scenarios were considered: 2030 high emissions11 and 2070 medium and high emissions. Extreme daily rainfall 

events are projected to increase under all scenarios. For Adelaide Airport, 100 year ARI daily rainfall is 
projected to increase from 76 mm to over 90 mm under the 2070 high emissions scenario. This event is 

projected to increase from 89 mm to over 106 mm at Clarendon, from 104 mm to 122 mm at Mt Bold Reservoir 

and 96 mm to about 113 mm at Willunga (2070 high emissions).  

                                                      
10 The influence of climate change on extreme rainfall conditions is quite uncertain and is the subject of considerable research effort. The 

Clausius-Clapeyron equation is used here to indicate the scale of change in extreme rainfall that may occur in response to climate change. 

However, rainfall projections based on this equation should not be considered to be definitive. Changing circulation patterns in southern 

South Australia may mean that extreme rainfall intensity does not increase in line with the Clausius-Clapeyron relationship. Observational 

evidence does not at this stage show any increase in annual maximum daily rainfall. 

11 50th percentile projections of changes in temperature for the 2030 medium and high emissions scenarios are identical. 
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Figure 22 Exceedance curve for daily rainfall for meteorological stations in the southern Adelaide region. Graph shows the 

probability of daily rainfall being exceeded and the daily rainfall with average recurrence intervals (ARIs) of 1, 10 and 100 

years under 2030 high emissions and 2070 medium and high emissions scenarios. The logarithmic scale is used to 

highlight extreme rainfall events.  

4.4 Temperature 

Temperature projections 

Annual temperatures are projected to increase throughout South Australia during the 21st century in each of the 
climate change scenarios considered (see Figure 23). The median projection for the southern Adelaide region is 

for temperature to increase by 0.6-1.0°C by 2030 and by 1.0-2.5°C by 2070, compared with the 1980-1999 
reference period. Under the most extreme scenario for 2070 (90th percentile GCMs, high emissions), average 

temperature is projected to increase by 3-4°C by 2070.  
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Figure 23 Projected change in annual average temperature for South Australia under medium and high emissions 

scenarios, expressed as % change from 1980-1999. Results provided for 10th, 50th and 90th percentile of GCM outputs for 

2030 and 2070. Source: www.climatechangeinaustralia.gov.au 

Monthly temperature patterns 

Average maximum temperatures are 

projected to increase to 27-29°C in summer 

(from 26-28°C) and 16-17°C in winter 
(from 15-16°C) under 2030 medium and 

high emissions scenarios. This is projected 
to increase to 29-31°C in summer and 17-

18°C in winter under the 2070 high 
emissions scenario (see Figure 24). 

Average minimum temperatures are 

projected to increase by similar amounts 
from the 1980-1999 reference period (see 

Figure 24). By 2070, under the high 
emissions scenario, average minimum 

temperatures are projected to range 

between 9 and 10°C, compared with 7 and 
8°C in 1980-1999. 

Climate change is projected to significantly 
reduce the incidence of freezing conditions 

at Adelaide Airport. Under the 2070 
medium and high emissions scenario, 

freezing conditions are projected to be 

confined only to June, compared with June 
and July in the 1980-1999 reference period 

and May-August for the full historical record (see Figure 25a). For most months, minimum monthly 
temperatures recorded in 2000-2012 exceed those projected for 2030 under the high emissions scenario. They 

exceed the projected values for 2070 medium and high emissions scenarios in October and November. 

Maximum temperatures during January and February are projected to exceed 45°C, up from 43°C in 1980-1999 
and 44°C in 2000-2012 (see Figure 25b). Highest temperatures during winter are projected to increase to as 

much as 24-29°C under the 2070 high emissions scenario, compared with 21-27°C in 1980-1999. Maximum 
temperatures recorded during 2000-2012 actually equalled or exceed those projected for 2070 in some months. 

 
Figure 24 Projected average maximum and minimum temperatures 

during climate change reference period (1980-1999) and under 2070 

medium and high emissions scenarios. 2030 high and medium 

emissions scenario temperature projections sit mid-way between 

1980-99 temperatures and the 2070 medium emissions scenario. 
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a) Lowest monthly temperatures b) Highest monthly temperatures 

Figure 25 Projected highest and lowest monthly temperatures under 2030 high emissions and 2070 medium and high 

emissions scenarios. Lowest and highest monthly temperatures for 1980-1999 and 2000-2012 are included for 

comparison. 

4.5 Heatwaves 

The influence of climate change on the incidence, duration and intensity of heatwaves has been determined for 
both heatwave measures considered in this report (see Figure 26). The frequency of days with maximum 

temperatures greater than 40°C is projected to increase as a result of climate change, particularly for 

sequences of two or more days (see Figure 26a). Under the 2070 high emissions scenario, there are projected 
to be sequences of up to seven consecutive days with this maximum temperature, up from a maximum of three 

days in 1980-1999 and four days in 2000-2012.  

Sequences of three or more consecutive days with average temperatures of at least 32°C are projected to 

remain uncommon, even under the 2070 high emissions scenario. However their average frequency is projected 
to increase from once every 20 years in 1980-1999 to once every 1.5 years under the 2070 high emissions 

scenario (see Figure 26d). There is no recorded sequence of more than three days with average temperature of 

32°C or more at Adelaide Airport. However, sequences of up to 6 days are projected to occur under the 2070 
high emissions scenario.  
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Figure 26 Projected severity and duration of heatwave events for Adelaide Airport meteorological station. Average number 

of consecutive days per year with maximum temperatures (Tmx) of 35 or 40°C or more and average temperature (Tav) of 

32°C or more. Data presented for the climate change projection reference period (1980-1999), 2000-2012 and 2030 high 

emissions and 2070 medium and high emissions scenarios. 

Frost 

Based on the projected change in average temperature, the incidence of frost and freezing conditions in the 

southern Adelaide region is anticipated to decline in response to climate change (see Table 4). The incidence of 

freezing conditions (with minimum temperatures [Tmin] of 0°C or less) is projected to decline from 0.70 days/y 
in 1980-1999 to just 0.05 days/y (1 day in 20 years) under the 2070 medium and high emissions scenarios. 

Daily minimum temperatures of 2°C or less are projected to decline from 3.5 days/y in 1980-1999 to 0.4 days/y 
(one day in 2.5 years) under the 2070 high emissions scenario.  

Table 4 The influence of projected climate change on the incidence of frost and freezing conditions for Adelaide Airport 

meteorological station.  

 Average # days/y 

Emissions scenario Tmin ≤ 2°C Tmin ≤ 0°C 

1980-1999 3.5 0.70 

2030 medium and high emissions 1.6 0.15 

2070 medium emissions 0.7 0.05 

2070 high emissions 0.4 0.05 

4.6 Relative humidity 

Projections of change in relative humidity for South Australia are presented in Figure 27. Average annual 

relative humidity is projected to decrease marginally in the Adelaide region under 2030 high and medium 
emissions scenarios (by 0.5–1.0%, compared with 1980-1999) and by a slightly greater amount (1-2%) under 

the 2070 emissions scenarios. Relative humidity is projected to decline to a slightly greater extent in spring than 

at other times of the year.  
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Figure 27 Projected changes in average annual relative humidity for Adelaide Airport meteorological station in response to 

climate change. Source: www.climatechangeinaustralia.gov.au  

4.7 Wind speed 

Projections of change in wind 

speed for South Australia are 

presented in Figure 28. Average 
annual wind speed is not 

projected to change significantly 
under either the medium or high 

emissions scenarios for 2030 or 
2070. Projected seasonal changes 

in wind speed are marginal in 

2030. Under 2070 emissions 
scenarios, average wind speed is 

projected to increase in summer 
(by 3.5% or 8% for medium and 

high emissions scenarios, 

respectively) and decrease at 
other times of year (by 3.5%).  

4.8 Evaporation 

Projections of change in potential 

evaporation for South Australia 
are presented in Figure 29. 

Average annual potential 

evaporation is projected to 
increase by 2-4% under medium 

and high emissions scenarios by 
2030 and by 4-8% under these 

scenarios by 2070. Evaporation is projected to increase most (in percentage terms) in autumn and winter, 

particularly under the 2070 high emissions scenario. 

 
Figure 28 Projected changes in average annual wind speed for Adelaide Airport 

meteorological station in response to climate change. Source: 

www.climatechangeinaustralia.gov.au 

 

2030 2070
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Figure 29 Projected changes in average annual potential evaporation for Adelaide Airport meteorological station in 

response to climate change. Source: www.climatechangeinaustralia.gov.au 

Potential evaporation is projected to be only marginally influenced by climate change under the 2030 medium 

and high emissions scenarios (see Figure 30a; note that the medium and high emissions scenarios are 
identical). Average annual evaporation is projected to increase from 1617 mm in 1980-1999 to 1639 mm by 

2030. The excess of cool season (May-August) rainfall over evaporation is projected to decline from 175 mm to 

154 mm. 

 

a) 2030 High emissions b) 2070 Medium emissions c) 2070 High emissions 

Figure 30 Projected influence of climate change on potential evaporation and rainfall at Mt Bold Reservoir meteorological 

station under 2030 high emissions and 2070 medium and high emissions scenarios. Rainfall figures shown are the 

projected monthly averages rainfall for the given scenarios. Excess rainfall is the accumulating excess of rainfall over 

potential evaporation during the cool season months between May and August. 

The projected effect of climate change on monthly evaporation patterns is more pronounced for the 2070 

medium and high emissions scenarios than for 2030 (see Figure 30 b and c). Annual evaporation is projected to 
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increase to 1714 mm and 1761 mm, respectively. Total cool season excess rainfall is projected to decline to 115 
and 105 mm, respectively. This will reduce the amount of water available for run-off or to recharge aquifers by 

40%, compared with the climate change projection reference period. 

4.9 Forest fire danger  

FFDI integrates many of the key influences of climate change. Consistent with the projected increase in 

temperature and wind speed and reduction in rainfall and relative humidity, FFDI is projected to increase in 
response to climate change (see Figure 31). For Adelaide Airport, days with very high FFDI are projected to 

increase in frequency from an average of 141 days/y in 1980-99 to 218 days/y under the 2070 high emissions 
scenario. Days with FFDI ratings in the extreme category, in which fires are difficult to control and, once 

established, are likely to be destructive of property, are projected to increase fivefold from 2 days/y in 1980-

1999 to 10 days/y under the 2070 high emissions scenario. 

 

Figure 31 Influence of climate change scenarios on incidence of very high and extreme FFDI (≥25 and ≥50, respectively) 

for Adelaide Airport. 

4.10 Summary 

The influence of human-induced climate change on the southern Adelaide region was explored using four 

climate change scenarios: 2030 medium and high emissions and 2070 medium and high emissions. Medium and 
high emissions scenarios refer, respectively, to the IPCC’s A1B and A1FI scenarios. Differences in climate 

between the two 2030 scenarios are negligible. 

The climate of the southern Adelaide region is projected to become warmer and drier in response to climate 
change, with those impacts strengthening over time and with increased atmospheric greenhouse gas 

concentrations . The greatest change in both percentage and amount of rainfall is projected to occur in winter 
and spring, although the strongest observed drying trend has been in autumn. Temperature changes are 

projected to be greatest in spring and summer (Table 5). 

The incidence, duration and intensity of heatwaves are projected to increase in response to climate change, 
compared with the 1980-1999 reference period. The number of days with maximum temperatures of 40°C or 

more and average temperatures of 32°C or more is projected to increase as is the frequency of events with two 
or more consecutive days of such temperatures.  

Consistent with increased temperatures, the intensity of extreme daily rainfall events is projected to increase. At 
Clarendon, for example, the 100 year ARI daily rainfall event is projected to increase from about 90 mm 

historically to almost 110 mm under the 2070 high emissions scenario. 
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Projected changes in average wind speed and relative humidity are relatively small, even to 2070. Projected 
changes in rainfall and evaporation are likely to significantly reduce the volume of water available for run-off 

and groundwater recharge. The amount of cool season excess rainfall (i.e. the excess of rainfall over 

evaporation during the cooler months of May-August) at Mt Bold Reservoir is projected to fall from 202 mm in 
1980-1999 to between 105 mm and 115 mm in 2070. 

The combined effect of increased temperatures, reduced rainfall and increased evaporation is projected to 
significantly increase the incidence of days with extreme FFDI ratings. At Adelaide Airport, the incidence of days 

with weather conditions likely to result in uncontrollable and destructive fire behaviour should a fire occur is 
projected to increase up to fivefold, from 2.0 days/y to 6.1-10.1 days/y by 2070. 

The climate change analysis is based on climate modelling undertaken for the IPCC’s Fourth Assessment 
Report, which was published in 2007. Results of modelling undertaken for the IPCC’s Fifth Assessment Report 
will be released later in 2013. 

Table 5 Summary of climate change projections for the Resilient South project area 

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 

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 

Mean sea level  +0.15 m (from 1980-1999) +0.47 m (from 1980-1999, 

high emissions only) 
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5. Coastal climate change hazards 

5.1 Introduction 

Coastal processes 

Various geological, atmospheric, marine and terrestrial processes continually interact to shape coastal landforms 

and conditions. Wind, waves, tides and storms are the primary driving forces of change in coastal landforms 
and conditions, as follows: 

- Wind: the intensity of pressure systems, their distribution and passage across the Southern Ocean and 
Australian continent determine wind strength and direction. Winds generate waves and currents, which 

directly shape coastal landforms.  

- Waves: develop in response to wind and are the main source of energy for most coastal systems. Waves 

colliding with the coast provide the energy needed to move sediment and reshape shorelines.  

- Tides: are the vertical movements of the water level that result from the gravitational forces of the moon 
and sun acting on ocean waters. Tides are responsible for the inundation of low-lying coastal land at sub-

daily to seasonal timescales. They also provide energy that shapes coastal landforms and plays an 
important role in the transport of coastal sediments. 

- Storms: cold fronts and intense low pressure systems that pass across the Southern Ocean and Great 

Australian Bight generate strong winds and high waves and may lead to erosion of sensitive coastal 
landforms. Lower air pressure and wind-generated waves may also lead to elevated water levels (storm 

surges) and inundation of low-lying coastal land as storm systems pass. Depending on timing, tides may 
exacerbate storm surge flooding.  

Energy from waves, tides and storms is responsible for the erosion of beaches and cliffs and the movement of 
sediment on and off-beaches and along the coast.  

Coastal hazards 

Coastal processes, such as wind, waves, tides and storms may create ‘coastal hazards’ that adversely affect life, 
property, built infrastructure and the natural environment. The two hazards that are typically considered in 

climate change assessments are inundation and recession.  

- Coastal inundation: the flooding of land adjacent to coasts and estuaries by ocean waters or river 

catchments. Coastal inundation may occur either as ‘permanent’ inundation - the daily or sub-daily 

inundation of low-lying land by typical astronomical tides or ‘temporary’ inundation, which occurs as a 
result of storm surges, catchment flood events, estuary closure and/or seasonal high tides that increase 

water levels and inundate land outside the typical diurnal tidal range. While temporary coastal inundation 
is rarely prolonged, it has the potential to significantly damage affected natural and built assets.  

Tide gauge records for Outer Harbour show that the tidal range (between the lowest astronomical tide 

[LAT] and mean high water springs [MHWS]) is approximately 2.4 m [9]. Storm surges may add as much 
as 1.5 m to sea levels and wave set up may add a further 0.2 m [9]. Storm surges are most pronounced 

on the Adelaide coast when winds persist in a north-westerly to westerly direction. Such winds force water 
into St Vincent Gulf by deflection from Kangaroo Island. Significant storms typically occur between May 

and August, with most storms occurring in May and June [9]. 

- Coastal recession: coastal recession is the landward retreat of the shoreline as a result of erosion. It can 

occur naturally in areas with unstable landforms and erodible sediments (e.g. sandy beaches, mudflats, 

limestone or unconsolidated sedimentary cliffs) and may be exacerbated by rising sea levels. Coastal 
recession may occur in response to the repeated removal of sediments by waves during storms or in 

circumstances where there is continuing unreplaced loss of sediment from a beach compartment, such as 
when an engineered structure impedes longshore sediment movement. Sandy beaches and sandy and 

muddy shorelines are most susceptible to the effects of storms and can erode rapidly over a very short 

period of time, although recovery often commences soon after the passing of the storm. 
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The wave climate of the southern Adelaide region’s coastline is responsible for the transport of large 
volumes of sand and other sediments. Wind-driven wave action is responsible for most longshore sediment 

transport. Net movement is northwards, under the influence of the prevailing wind-wave direction [9]. 

Northwards movement of sediment from Adelaide metropolitan beaches exceeds supply by about an order 
of magnitude (40,000-70,000 m3/y of transport, compared with approximately 5,000 m3 of sediment 

supply into Adelaide metropolitan beaches [9]). Local sea waves and winds transport sediments on and 
offshore and tidal and wind currents may also transport sediments in areas where sea grass beds are 

depleted [9]. 

This natural tendency for beaches across much of the southern Adelaide region to erode has led to the 

construction of various coastal defences (e.g. sea walls, groynes) and active beach nourishment programs 

to protect and maintain sandy beaches, particularly along the metropolitan beaches of the southern 
Adelaide region. 

Climate change and coasts 

Enhanced atmospheric greenhouse gas concentrations and warming in response to climate change may affect 

coastal environments in a variety of ways, including: 

- Sea level rise: warming will lead to thermal expansion of ocean waters and will be a key driver of 
projected sea level rise. Sea levels are also projected to rise in response to the melting of continental ice 

caps in Greenland and Antarctica. Rising sea levels will lead to increases in the frequency, extent and 
duration of inundation of beaches and other low-lying coastal land. It may also lead to the erosion and the 

landward retreat or recession of susceptible coastal land; 

- Ocean water acidification: uptake of CO2 by ocean waters helps to contain the increase in atmospheric 

greenhouse gas concentrations that result from fossil fuel and other emissions sources. However the rising 

CO2 concentration in ocean waters contributes to their increasing acidity. This may affect the macro-
invertebrates that form a critical part of the food chain in coastal waters; 

- Sea temperature change: sea temperatures are likely to rise in response to increases in atmospheric 
temperature. This may affect important ecological processes and increase the risk of algal blooms in 

shallow coastal waters; 

- Wave climate: climate may affect atmospheric circulation patterns and lead to changes in the latitude at 
which pressure systems move through the Southern Ocean and in the intensity of storm systems. This 

may, in turn, influence the intensity and direction of winds and lead to changes in the direction, size and 
strength of waves.  Depending on the nature of such changes, they may lead to enhanced or reduced 

storm surge heights and/or increased or reduced rates of coastal erosion. 

In their Fourth Assessment Report, the IPCC found that after accounting for thermal expansion of ocean waters 
and ice cap retreat, warming of the atmosphere and oceans could lead to global mean sea levels rising by up to 

0.79 m by 2100 [17]. 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 [11]. The upper range of IPCC projections for 2030 

and 2070, the two climate change projection periods used in this report, are 0.15 m and 0.47 m, respectively 
[20].  

Monitoring of sea levels at Port Adelaide’s Inner and Outer Harbour has revealed that sea levels have been 

rising at rates of about 2.1 mm/y for some decades [9]. Land in this area is subsiding at a rate of about 1.8 
mm/y. Sea levels at Port Stanvac have risen by about 4 mm/y since the 1990s. 

In areas with sandy or other erodible shorelines, rising sea levels may lead to coasts retreating landwards [10]. 
While the rate of recession is highly uncertain, a widely-used rule of thumb (the Bruun rule [4]), suggests that 

some sandy coasts may retreat by 50-100 m for each metre of sea level rise. Coasts with coarser or more 

consolidated sediments may retreat at lower rates. 



Resilient South 

Climate Change Scenarios Report 

 

Resilient South Climate Change Scenarios Report 

 

 PAGE 35 

5.2 Climate change coastal hazard impacts in the southern Adelaide region 

Several studies have been undertaken that provide insights into the potential impacts of climate change on 

coastal hazards experienced within the southern Adelaide region. The following sections provide a summary of 

the results of this work. It is divided between the Adelaide metropolitan beaches, from Glenelg (City of Holdfast 
Bay) to about Marino (City of Marion) and the non-metropolitan beaches and coastline (south from Marino, 

including the southern coastal areas of the City of Marion and coastal areas of the City of Onkaparinga). 

5.2.1 Adelaide metropolitan beaches 

OzCoasts [22] undertook modelling to identify coastal areas in the Adelaide metropolitan region that may be 
exposed to inundation resulting from sea level rise. Three scenarios were included in that analysis, involving a 

combination of the highest astronomical tide (HAT) and 50 cm, 80 cm and 110 cm of sea level rise. Maps 

showing the outputs of this analysis are provided in Appendix C12. The use of HAT means that these maps may 
overstate the new areas that will fall within the typical diurnal tidal range following projected sea level rise 

(permanent inundation as defined in section 5.1). It will also mean that some areas that may be exposed to 
temporary inundation during storm surges and storm tides are not be identified. 

The OzCoasts analysis shows that with 50 cm of sea level rise (which corresponds with the IPCC’s upper range 

in projected sea level rise for 2070), the main areas affected by periodic coastal inundation would be the 
beaches and land fronting the Patawalonga River. It suggests that some low lying land near Adelaide Airport 

could also be inundated; however these areas are protected by flood gates on the Patawalonga River at 
Glenelg.  

With 80 cm and 110 cm of sea level rise (which correspond to high range projections for 2100), the main new 
areas that are potentially affected by sea level rise are located near Adelaide Airport and the Patawalonga River 

and are mostly outside of the Resilient South project area. They are also likely to be protected by the flood 

gates at Glenelg. Beach areas may be inundated for longer periods and sea waters may extend along drains 
that currently discharge to the coast. 

Much of the metropolitan coastline comprises sandy beaches which are highly vulnerable to coastal recession 
resulting from sea level rise. Seabed monitoring in this area [9] shows that most beaches within the Resilient 

South study area have been losing sand and are becoming narrower. Without on-going intervention to replenish 

sand supplies or to retain sand on these beaches, they could ultimately be lost as a result of sea level rise13.  

Much of this section of the coast currently has sea walls and other structures that are designed to prevent 

further landward retreat of the coastline. However these structures will not prevent the loss of the beaches as a 
result of sea level rise. 

5.2.2 Non-metropolitan beaches of the Cities of Marion and Onkaparinga  

Hallet Cove 

Coastal Environment [7] investigated coastal hazards at Hallett Cove, northwards from the boundary between 

the Cities of Marion and Onkaparinga. This stretch of coast is quite different in character to the beaches of the 
Adelaide metropolitan coast, with a foreshore comprising shingle deposited by Permian-age glaciers. The 

foreshores are slowly receding, with the natural rate of sand supply being more than an order of magnitude 
less than the potential transport out [7]. Sea level is considered likely to contribute to further erosion and 

retreat of the back beach, but only at a rate (25 m for each metre of sea level rise) that is less than half of the 

rate of recession of a fully exposed sandy beach [7]. There are no built assets behind the existing back beach 

                                                      
12 The modelling undertaken for the OzCoasts study is relatively simplistic and did not account for any protection from flooding that 

is provided by natural topography or by roads, sea walls, levees or other infrastructure. 

13 Such interventions are planned as part of Adelaide’s Living Beaches strategy [8]. 
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escarpment that would be exposed to impacts from coastal recession resulting from 0.3 m of sea level rise. 
Some assets would be exposed to coastal recession by projected 2100 sea level rise. 

City of Onkaparinga boundary to Port Stanvac 

Caton [6] considered that sea level rise to 2070 would have few impacts on this section of the coast. Sea level 
rise may allow storms to erode the talus slopes more rapidly than at present, but marked recession of the cliffs 

in this area was considered to be unlikely. 

O’Sullivan Beach Boat Harbour to Christies Beach and Witton Bluff 

Christies Beach is currently covered as far as the armoured toe of the bluff at the rear of the beach at high tide. 
Coastal recession in response to projected sea level rise by 2030 is expected to leave very little of this beach 

remaining, except north of Gulfview Road [6]. Much of the rear of the beach would suffer increased erosion 

during storm events. Sea level rise may increase water levels in Christies Creek estuary. However, because its 
channel is incised, very little land adjacent to the creek will be affected.    

Port Noarlunga, Southport and the Onkaparinga River 

Sea level rise is anticipated to lead to erosion and recession of Southport beach and dune and increase the 

potential for flooding in the Onkaparinga River floodplain [6]. Flood heights and the frequency of lower level 

flood events are expected to increase. Higher water levels near the river mouth will increase erosion at the toe 
of the cliffs, below the Esplanade and Weatherald Terrace. Sea level rise is estimated to contribute to the beach 

and foredune receding by 10-30 m by 2070. This would expose the Southport Surf Lifesaving club to damage.  

Seaford Cliffs 

The narrow beach is projected to be lost under the influence of sea level rise by 2030 [6]. The talus slope at 
the base of the cliff will be removed and the toe of the cliff trimmed. Erosion within the limestone outcrop will 

increase.  

Moana Sands 

Sea level rise is projected to lead to recession of this beach, particularly in front of the esplanade and car park 

[6]. The relatively flat beaches in this area are likely to be damaged during storm surges due to overwashing of 
beach sediments landward. Storms are likely to damage the Moana Dunes and contribute to blow outs in the 

foredune. These processes are likely to commence in response to sea level rise before 2030, but will be slowed 

by the former storm gravel ridge emplaced in the backshore in front of the dunes. Low-lying land near Pedler 
Creek may be affected by coastal flooding as a result of sea level rise by 2030. 

Ochre Point 

Sea level rise is likely to progressively remove talus and trim back the Tertiary marls of the lower cliffs. The 

more durable quartzites at the base of the cliffs are likely to provide some protection to slow what might 

otherwise be rapid erosion [6]. The bluffs south of Ochre Cove are not protected in this way and could be 
subject to more marked impact by storms. 

Maslin Beach 

The narrow sections of beach at the northern and southern ends are likely to be lost with coastal recession 

resulting from projected 2030 sea level rise. Most of the beach is anticipated to be lost with projected 2070 sea 
level rise [6]. The talus slope at the base of the cliff will be removed and the toe of the cliff trimmed. Waves will 

contribute to erosion of the limestone outcrop. Erosion resulting from sea level rise could possibly threaten 

water retention arrangements at Maslins Quarry, potentially leading to failure and discharge of sediment. 
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Port Willunga 

Sea level rise will reduce the beach at the Snapper Point end of this section. Sea level rise may exacerbate 

erosion and undercutting of limestone blocks in this area and contribute to the collapse of the cliff [6]. The 

beach south of Port Willunga Creek may be lost by 2030. The beach north of the creek has large sand stores 
and is expected to be retained for longer.  

Aldinga Reef 

Erosion at the toe of the cliff, to the north and south of Snapper Point is expected to continue, especially in the 

Hack and Gordon Street areas [6]. The coastal reserve at this location is narrow and may need protective 
structures before 2030. 

Aldinga Beach 

Sea level rise by 2030 is expected to lower beach levels and trim back the leading edge of the dunes. These 
dunes and the talus at the base of the cliffs would be removed by erosion with sea level rise to 2070 [6]. In 

some locations the lower part of the cliff may be trimmed to the point where slumping might be expected. 

Aldinga Sands 

Backshore gravels in the south of this section are likely to slow beach and dune recession in response to sea 

level rise [6]. These gravels become lower and are buried in the backshore towards Aldinga near the Esplanade 
from Wattle Avenue to the Aldinga Ramp and provide little protection. This section may be affected by storm 

damage by 2030. The lower part of the Washpool is subject to sea water incursion during extreme storm surge: 
inundation will become more frequent as sea levels rise. 

Sellicks Beach 

Storm wave damage to the unconsolidated materials of the Sellicks Cliffs may occur with sea level rise to 2030, 

although this will be limited by the pebble ridge at the back of the beach [6]. By this time the very highest 

surge and wave run up would not be expected to overtop the ridge and it will continue to prevent the removal 
of sediments from the base of the cliff. By 2070 the ridge could be overtopped in places, causing rapid 

recession of the base of the cliff. 
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Appendix A. Resilient South climate data library 

A.1 Introduction 

The historical climate data and climate change projections that were presented and discussed in sections 3 and 

4 have been compiled in a series of spreadsheets that accompany this report. The spreadsheets include the 

base historical data and, in most cases, allow users to select which climate change scenario they want to 

produce climate change projections for (2030, 2050 or 2070 and low, medium or high emissions scenario). 

This appendix provides a brief description of the data library. 

A.2 Rainfall 

File name resilient south rainfall  

Overview File contains historical rainfall data and climate change projections for the four representative meteorological 

stations in the southern Adelaide region: 

 Adelaide Airport 

 Clarendon 

 Mt Bold Reservoir 

 Willunga 

The file also holds evaporation data for Mt Bold Reservoir, as well as a series of graphs and tables that 

summarise rainfall data for the historical period of record and under various climate change scenarios. 

Historical data has been assembled for the periods of record for each station until 31/12/2012. 

Worksheets  ReadMe – brief introduction to the data included in the spreadsheet 

 Rainfall_Raw – the full set of daily rainfall data for the four meteorological stations, infillled as required to 

provide a completed data set. 

 ClimateChangeFactors – climate change factors that are used to adjust historical (1980-1999) climate data 

to produce climate change scenarios. Climate change factors are provided for all climate change variables 

considered in this report. Values are provided for low, medium and high emissions scenarios and for 2030, 

2050 and 2070. The data also includes the 10th, 50th and 90th percentile values for the ensemble of GCMs. 

These factors are taken from [15]. 

 Rainfall_Ade.Airport – monthly total rainfall of Adelaide Airport rainfall and average monthly rainfall over 

the full period of record, the 1980-1999 climate change reference period and 2000-2012. Annual total 

rainfall over the period of record and seasonal rainfall are also presented. Data to calculated exceedance 

curves for seasonal rainfall are also provided, with relevant graphs. 

 ccR_Adelaide – spreadsheet tool with capacity to create climate change scenarios for rainfall at various 

times and under various emissions scenarios. 

 Rainfall_Clarendon – as per Rainfall_Ade.Airport, but for Clarendon. 

 ccR_Clarendon – as per ccR_Adelaide, but for Clarendon 

 Rainfall_MtBold - as per Rainfall_Ade.Airport, but for Mt Bold Reservoir  

 ccR_Mt Bold – as per ccR_Adelaide, but for Mt Bold Reservoir 

 Rainfall_Willunga - as per Rainfall_Ade.Airport, but for Willunga 

 ccR_Willunga – as per ccR_Adelaide, but for Willunga 

 Evap Mt Bold – historical potential evaporation data for Mt Bold Reservoir, monthly averages for the climate 

change reference period, plots of monthly average rainfall and evaporation and adjusted monthly averages 

for the climate change scenarios used in this report 2030 high and medium emissions (same values) and 

2070 high and medium emissions. 

 Plots _Historical – a series of tables and graphs plotting historical rainfall for each of the meteorological 

stations 

 Plots_Projection – a series of tables and graphs plotting rainfall under the four climate change scenarios 

considered in this report. 
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A.3 Temperature 

File name resilient south temperature  

Overview File contains historical temperature  data and climate change projections for Adelaide Airport (the only 

meteorological station in or near the southern Adelaide region with long-term, continuous and high quality 

temperature records). 

The file also holds relative humidity and wind speed data for Adelaide Airport, as well as a series of graphs and 

tables that summarise temperature data for the historical period of record and under various climate change 

scenarios. 

Historical data has been assembled for the periods of record for each station until 31/12/2012. 

Note: 2030 medium and high emissions scenarios for temperature are identical for the 50th percentile values. 

Worksheets  ReadMe – brief introduction to the data included in the spreadsheet 

 ClimateChangeFactors – climate change factors that are used to adjust historical (1980-1999) climate data 

to produce climate change scenarios. Climate change factors are provided for rainfall and temperature. 

Values are provided for low, medium and high emissions scenarios and for 2030, 2050 and 2070. The data 

also includes the 10th, 50th and 90th percentile values for the ensemble of GCMs. These factors are taken 

from [15]. 

 TempRawAdelaideAirport – raw maximum and minimum temperature data for Adelaide Airport. 

 annual temp – summary of yearly average maximum and minimum temperatures, with graphs. 

 MaxTemp _Adelaide – monthly average daily maximum temperatures for each year and for full period of 

record, 1980-1999 climate change reference period and 2000-2012. 

 TempMax_CC – climate change projections for maximum temperature 

 MinTemp_Adelaide - monthly average daily minimum temperatures for each year and for full period of 

record, 1980-1999 climate change reference period and 2000-2012. 

 TempMin_CC – climate  change projections for minimum daily temperature 

 HeatWaveDuration_Historical – data on the duration, frequency and intensity of heatwaves under historical 

conditions. Three measures of heatwave are considered: consecutive days with Tmax ≥35°C and 40°C and 

3 consecutive days with average of max and min temp of at least 32°C. 

 heatwave CC – data and graphs of heatwave duration, frequency and intensity with temperature adjusted 

for 2030 high and 2070 medium and high emissions scenarios. 

 wind-rh – historical monthly averages for 3 pm wind speed and relative humidity and climate change 

projections. 

 Percentile – exceedance curve for daily maximum temperature 

 Plots – summary graphs and tables with historical temperatures and climate change projections. 

A.4 Forest Fire Danger Index 

File name resilient south ffdi-adelaide airport  

Overview File contains the base historical data to calculate FFDI for the historical period of record and climate change 

scenarios, based on Adelaide Airport rainfall, temperature, relative humidity and wind speed. The analysis is 

determines the numbers of days per year of very high or extreme FFDI (≥25 and ≥30, respectively). 

Worksheets  .AdelaideAirport-hist – historical data for calculation of FFDI. 

 RawData – historical data on 3 pm wind speed and relative humidity. 

 rh-wind – monthly climate change factors for inputs to FFDI calculation. 

 AdelaideAirport-CC – calculated FFDI under 2030 high/medium and 2070 medium and high climate change 

scenarios. 

 chart – day-by-day plot of FFDI for historical period and under climate change scenarios 

 Climate change results_FFDI – summary results of analysis of effects of climate change on FFDI. 

 Exceedance curve – exceedance curve for FFDI under historical conditions and with climate change. 
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Appendix B. Climate change factors for the southern Adelaide 
region. 

This appendix contains the climate change factors used to develop climate change projections for the 
meteorological stations used to characterise the southern Adelaide region’s climate. Climate change factors are 

provided for: three time periods (2030, 2070 and 2090); low, medium and high emissions scenarios; and for 

the 10th, 50th and 90th percentile outputs from the full 23 GCM ensemble. Climate change factors are derived 
from Regional climate change projections for Adelaide and Mount Lofty Ranges report (2010 [15]. 

This report only refers to 50th percentile projections for 2030 and 2070 medium and high emissions scenarios. 
Most other scenarios or GCM outputs are available in the data library. 

B.1 Rainfall 

Climate change factors for rainfall are presented as % change in annual or seasonal rainfall from 1980-1999. 

2030 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual -7.5 -3.5 0 -15 -3.5 0 -15 -3.5 0 

Summer -15 -3.5 7.5 -15 -3.5 7.5 -15 -3.5 7.5 

Autumn -7.5 -3.5 3.5 -15 -3.5 3.5 -7.5 -3.5 3.5 

Winter -15 -3.5 0 -15 -7.5 0 -15 -7.5 0 

Spring -15 -7.5 0 -15 -7.5 0 -15 -7.5 0 

2050 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual -15 -7.5 0 -15 -7.5 0 -15 -7.5 0 

Summer -15 -3.5 7.5 -30 -3.5 15 -30 -7.5 15 

Autumn -15 -3.5 7.5 -15 -3.5 15 -15 -7.5 15 

Winter -15 -7.5 0 -15 -7.5 0 -30 -7.5 0 

Spring -30 -7.5 0 -30 -15 0 -30 -15 0 

2070 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual -15 -7.5 0 -30 -15 0 -30 -15 3.5 

Summer -30 -3.5 15 -30 -7.5 15 -30 -7.5 30 

Autumn -15 -3.5 15 -30 -7.5 15 -30 -7.5 15 

Winter -15 -7.5 0 -30 -15 0 -30 -15 3.5 

Spring -30 -15 0 -30 -15 3.5 -50 -30 3.5 
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B.2 Temperature 

Climate change factors for temperature are presented as the °C change in annual or seasonal average 

temperature from the 1980-1999 reference period. 

2030 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual 0.45 0.8 0.8 0.45 0.8 1.25 0.45 0.8 1.25 

Summer 0.45 0.8 1.25 0.45 0.8 1.25 0.45 0.8 1.25 

Autumn 0.45 0.8 0.8 0.45 0.8 1.25 0.45 0.8 1.25 

Winter 0.45 0.45 0.8 0.45 0.8 1.25 0.45 0.8 1.25 

Spring 0.45 0.8 1.25 0.45 0.8 1.25 0.45 0.8 1.25 

2050 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual 0.8 1.25 1.25 1.25 1.75 2.25 1.25 1.75 2.25 

Summer 0.8 1.25 1.75 0.8 1.75 2.75 0.8 1.75 2.75 

Autumn 0.8 0.8 1.25 0.8 1.25 2.25 0.8 1.75 2.25 

Winter 0.45 0.8 1.25 0.8 1.25 1.75 0.8 1.25 2.25 

Spring 0.8 0.8 1.75 1.25 1.75 2.25 1.25 1.75 2.25 

2070 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual 0.8 1.25 1.75 1.25 2.25 2.75 1.75 2.25 3.5 

Summer 0.8 1.25 2.25 1.25 1.75 3.5 1.75 2.75 4.5 

Autumn 0.8 1.25 1.75 1.25 1.75 2.75 1.75 2.25 3.5 

Winter 0.8 1.25 1.75 1.25 1.75 2.75 1.25 2.25 3.5 

Spring 0.8 1.25 2.25 1.25 2.25 2.75 1.75 2.75 3.5 
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B.3 Relative humidity 

Climate change factors for relative humidity are presented as the % change in annual or seasonal average from 

the 1980-1999 reference period. Projections are only provided for 2030 and 2070. 

2030 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual -1.5 0 0 -1.5 -0.8 0 -1.5 -0.8 0 

Summer -0.8 0 0 -1.5 0 0 -1.5 0 0 

Autumn -1.5 0 0 -1.5 0 0 -1.5 0 0 

Winter -1.5 0 0 -1.5 -0.8 0 -1.5 0 0 

Spring -1.5 -0.8 0 -1.5 -0.8 0 -1.5 -0.8 0 

2070 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual -2.5 -0.8 0 -3.5 -1.5 0 -4.5 -1.5 0 

Summer -1.5 -0.8 0 -2.5 -1.5 0 -3.5 -1.5 0.8 

Autumn -2.5 -0.8 0.8 -3.5 -0.8 1.5 -4.5 -1.5 1.5 

Winter -2.5 -0.8 0.8 -4.5 -1.5 1.5 -4.5 -1.5 1.5 

Spring -2.5 -1.5 0 -4.5 -2.5 0 -4.5 -2.5 0 

B.4 Wind speed 

Climate change factors for wind speed are presented as the % change in annual or seasonal average from the 

1980-1999 reference period. Projections are only provided for 2030 and 2070. 

2030 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual -3.5 0 3.5 -3.5 0 3.5 -3.5 0 3.5 

Summer 0 0 8 0 3.5 8 0 0 8 

Autumn -8 0 3.5 -8 0 3.5 -8 0 3.5 

Winter -8 0 3.5 -8 0 3.5 -8 0 3.5 

Spring -8 0 3.5 -8 0 3.5 -8 0 3.5 
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2070 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual -8 0 3.5 -8 0 8 -13 0 8 

Summer -3.5 3.5 13 -3.5 3.5 13 -8 8 18 

Autumn -13 0 8 -13 -3.5 8 -18 -3.5 13 

Winter -13 0 8 -18 -3.5 8 -18 -3.5 13 

Spring -13 0 8 -13 0 13 -18 -3.5 13 

B.5 Evaporation 

Climate change factors for potential evaporation are presented as the % change in annual or seasonal average 

from the 1980-1999 reference period. Projections are only provided for 2030 and 2070. 

2030 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual 0 0 3 0 3 6.5 0 3 3 

Summer 0 0 3 0 0 6.5 0 0 3 

Autumn 0 3 6.5 0 3 6.5 0 3 6.5 

Winter 0 6.5 10 3 6.5 10 3 6.5 10 

Spring 0 0 3 0 0 3 0 0 3 

2070 

 Low emissions (B1 scenario) Medium emissions (A1B scenario) High emissions (A1FI scenario) 

Percentile 10th 50th 90th 10th 50th 90th 10th 50th 90th 

Annual 0 3 6.5 0 6.5 10 3 6.5 14 

Summer 0 3 6.5 0 6.5 10 0 6.5 14 

Autumn 3 6.5 10 3 6.5 14 6.5 10 18 

Winter 3 10 18 6.5 10 18 6.5 14 18 

Spring 0 3 6.5 0 3 10 -0.5 6.5 10 
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Appendix C.  Sea level rise modelling for the northern reaches 
of the southern Adelaide region’s coastline 

C.1 Sea level rise scenarios 

Modelling of coastal inundation by projected sea level rise for the OzCoasts study [25] included three sea level 

rise scenarios: highest astronomical tide (HAT) plus 50, 80 and 110 cm of sea level rise. The latter two 

scenarios correspond to the upper range of IPCC projections for 2100 (under a high emissions scenario and 
accounting for ice sheet dynamics) and plausible, upper range sea level rise projections for 2100, respectively. 

Inundation of additional areas is possible if storm surge conditions coincided with high astronomical tides. 
Storm surges along the Adelaide coast can add up to 1.5 m in sea levels to tidal water elevations [25]. 

Coastal inundation modelling was undertaken for two sections of the coast in the north of the southern Adelaide 

region. There is currently no modelling or mapping of inundation along the remainder of the coast. 

The modelling undertaken for OzCoasts is based entirely on land surface elevation. It takes no account of 

whether it is possible for elevated seas to reach the identified low lying land. 

C.2 50 cm sea level rise 

With 50 cm of sea level rise on top of the HAT, inundation would be largely confined to the beaches and land 

fronting the Patawalonga River. Some low lying land within and adjacent to Adelaide Airport could be 
inundated. These areas are currently protected from extreme sea levels by flood gates at Glenelg. 
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C.3 80 cm sea level rise 

Inundation resulting from the HAT plus 80 cm of sea level rise would be more extensive in low lying areas near 

the Patawolonga River than with 50 cm of sea level rise. However, as noted above, such areas are currently 

protected from extreme sea level events. Along the remainder of the coast, inundation would cover the beach, 
but not affect adjacent land or infrastructure. Flooding may extend along drains that currently discharge to the 

coast. 
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C.4 110 cm sea level rise 

The only significant change with 110 cm of sea level rise, compared with 80 cm, is that larger areas in the 

vicinity of the Patawolonga River and Adelaide Airport would be inundated if water breached the floodgates at 

Glenelg. Most of the potentially affected land is outside of the Resilient South study area. 
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