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Executive Summary 
Overview 
The Australian Submarine Agency and the Commonwealth Minister for the Environment and Water (‘the Minister’) 
entered into a Strategic Assessment Agreement in November 2023 (the ‘Strategic Assessment Agreement’). The 
pathway for assessment and approvals, agreed upon under the Strategic Assessment Agreement, for the 
construction and operation of the proposed Submarine Construction Yard, is under Part 10 of the Environment 

Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

The preferred site for the construction and operation of the Submarine Construction Yard (the ‘Strategic 
Assessment Area’) is located on the Lefevre Peninsula, approximately 19 km north of Adelaide in South Australia. 

The Submarine Construction Yard would be developed to enable the building of nuclear-powered, conventionally 
armed submarine SSN-AUKUS; and would contain a range of facilities in which the fabrication and manufacturing 
of submarine parts and components, as well as testing and commissioning of submarines, would occur. 

The Lefevre Peninsula has undergone significant alteration and industrial development since 1881; including an 
area that has been filled historically to depths of approximately 3.3 m below the ground level, within the Strategic 
Assessment Area. Additionally, the Port Adelaide River has been subject to dredging operations since the onset of 
industrialisation in the region. 

This climate review considers the climatic hazards that are predicted to impact the Strategic Assessment Area and 
surrounding region; which would affect the functioning of the Submarine Construction Yard in the future. These 
hazards include sea level rise, extreme temperatures and heatwaves, drought, extreme rainfall and flooding, and 
bushfires. 

This report also considers climatic hazards that have the potential to impact matters protected under the 
Environment Protection and Biodiversity Conservation Act 1999 (‘Protected Matters’). This includes unique plants, 
animals, habitats, and places that hold ecological or cultural significance to people and communities. This climate 
review provides an overview of potential future climate change related impacts on Protected Matters within the 
Strategic Assessment Area and the surrounding region, including: 

– Listed threatened species habitats within the Strategic Assessment Area and surrounding area 
– Listed migratory species habitats within the Strategic Assessment Area and surrounding area 
– The environment 

Approach 
Representative Concentration Pathways (RCPs) are the internationally agreed, scientific climate models. This 
climate review assessed high emission (RCP8.5) and moderate emission (RCP4.5) scenarios to project future 
climatic conditions in the Strategic Assessment Area and surrounding region. It also considered Shared 
Socioeconomic Pathways (SSPs) to refine models; accounting for future developments in society, economy, and 
environment. RCPS and SSPs are internationally agreed-upon standard for climate modelling set by the 
Intergovernmental Panel on Climate Change (IPCC). 

The climate review considered the RCP4.5 and SSP2-4.5 (intermediate scenario), and RCP8.5 and SSP5-8.5 
(worst-case climate change scenarios), over mid-term (2050) and long-term (2100) timeframes. 

A summary of the climate change projections for the intermediate and worst-case scenarios is found in Table E.1. 
While the area is very likely to be affected by climate change, it should not impact the function of the Submarine 
Construction Yard. 
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Table E.1 Comparing climate projection data (1986-2005) against RCPs to understand potential climate outcomes in 2100 

Climatic hazard Intermediate scenario (RCP4.5) Worst-case scenario (RCP 8.5) 

Sea level Sea level rise of up to +0.57 m by 2100 
(SSP2-4.5) 

Sea level rise of up to +0.73 m by 2100 (SSP5-8.5) 

Temperature Higher temperatures, with 27.5 days over 
35°C by 2100 

Higher temperatures, with 36.2 days over 35°C by 
2100 

Drought Precipitation levels decrease by an average of 
6.7 mm 

Precipitation levels decrease by an average of 
9.3mm 

Extreme rainfall / 
flooding 

Percentage change of extreme rainfall events 
increase by an average of 9.1% 

Percentage change of extreme rainfall events 
increase by an average of 22.9% 

Bushfire risk Increase in bushfire risk to 2.9 severe fire 
danger days per annum by 2100 

Increase in bushfire risk to 5.4 severe fire danger 
days per annum by 2100 

The Protected Matters in the region are vulnerable to inundation from rising sea levels and erosion of coastal 
areas, shifts in species distributions, and exacerbation of habitat loss and fragmentation. 
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Document navigation 
This report is an Appendix to the Biodiversity Values Report, which provides a review of the predicted climate 
conditions within the Strategic Assessment Area and the surrounding region. An assessment of the impact of the 
construction and operation of the Submarine Construction Yard on matters protected under the EPBC Act, is 
provided in the Strategic Impact Assessment Report. 
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Acronyms and Abbreviations 
Acronym / abbreviation Meaning 

AR5 Assessment Report 5 

AR6 Assessment Report 6 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) 

IPCC Intergovernmental Panel on Climate Change 

RCP Representative Concentration Pathway 

SSN Submersible Ship Nuclear 

SSP Shared Socioeconomic Pathway 
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Glossary 
Term or phrase Meaning 

Assessment Report 5 Assessment Report 5 (AR5) – the fifth assessment report on global climate science and 
projections released in released in 2014 by the International Panel on Climate Change. 

Assessment Report 6 Assessment Report 6 (AR6) – the sixth assessment report on global climate science and 
projections released in released in 2021 by the International Panel on Climate Change. 

AUKUS Trilateral security partnership between Australia, the United Kingdom, and the United States 
of America. 

Baseline climate trends 

A specific time interval in the past against which current and future climate data are 
compared. This period is used as a reference point to measure and assess changes in 
climate variables, such as temperature, precipitation, sea level, and atmospheric 
concentrations of greenhouse gases. 

Climate impact A threat or an opportunity that may arise as a result of either the weather or climate change 
both in the short and long-term. 

Climate projection The simulated response of the climate system to a scenario of future emission or 
concentration of greenhouse gases and aerosols, derived using climate models. 

Climate variable Commonly measured meteorological trends. For example, temperature, rainfall, wind, 
humidity. 

Emissions scenario 
Representative estimates of future emissions of greenhouse gases, aerosols, and other 
pollutants. Emissions scenarios are used in combination with climate models to produce 
future climate projections. See also Representative Concentration Pathways. 

the Environment 

Means ‘environment’ as defined in Section 528 of the EPBC Act. It includes: 
a. Ecosystems and their constituent parts including people and communities (‘ecosystem’ 

is defined in the EPBC Act as ‘a dynamic complex of plant, animal and micro-organism 
communities and their non-living environment interacting as a functioning unit’); and 

b. Natural and physical resources; and 
c. The qualities and characteristics of locations, places and areas; and 
d. Heritage values of places (‘heritage value’ is defined in the EPBC Act as including ‘the 

place’s natural and cultural environment having aesthetic, historic, scientific or social 
significance, or other significance, for current and future generations of Australians.’ 
‘Indigenous heritage value’ is defined as meaning ‘a heritage value of the place that is 
of significance to Indigenous persons in accordance with their practices, observances, 
customs, traditions, beliefs or history’); and 

e. The social, economic and cultural aspects of a thing mentioned in paragraph a), b), c) 
or d). 

Intergovernmental Panel 
on Climate Change (IPCC) The United Nations body for assessing the science related to climate change. 

Long-term timeframe The year 2100, which refers to projections from the period between 2081-2100 

Mid-term timeframe The year 2050, which refers to projections from the period between 2041 and 2060 

The Plan 

The Strategic Assessment Plan which describes: 
– The Actions and Classes of Actions that are to be undertaken to construct and operate the 

Submarine Construction Yard in the Strategic Assessment Area. 
– The outcomes that will be achieved for Protected Matters, to which Actions proposed 

under The Plan relate, in accordance with the requirements of the EPBC Act. 

Protected Matter Means a matter protected by a provision of Part 3 of the EPBC Act. The specific matter 
protected by each provision is set out in Section 34 of the EPBC Act. 

The Report 

The Impact Assessment Report assesses the potential environmental impacts associated 
with the development of the Submarine Construction Yard, and includes: 
– A description of the environment to which Actions proposed under The Plan relate 
– An assessment of the potential impacts of implementing The Plan on Protected Matters 
– Details of how likely or potential impacts will be avoided, mitigated and offset (where 

necessary or appropriate) to make sure that Protected Matters are protected and 
managed in the long-term. 
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Term or phrase Meaning 

Representative 
Concentration Pathway 
(RCP) 

An emissions scenario that includes concentrations of the full suite of greenhouse gases and 
land use over time. These are used as inputs to climate models. 

Strategic Assessment Area Means the area displayed within the Strategic Assessment Area in Attachment 1 of the 
Agreement. 

Surrounding region 

The Strategic Assessment Area is surrounded by a variety of natural and manmade 
infrastructure. It sits in the greater context of the Lefevre Peninsula in Adelaide, South 
Australia. 
– North: natural reserves and ecosystems line the coast. This includes the Adelaide 

International Bird Sanctuary National Park, and Torrens Island 
– South: The Osborne Naval Shipyard and residential areas 
– East: Torrens Island, Barker Inlet and St Kilda 
– West: industrial zoning, and Gulf St Vincent 

Shared Socioeconomic 
Pathway (SSP) 

An emissions scenario that describes possible future developments in society, economy, and 
environment. There are five shared socioeconomic pathways endorsed by the International 
Panel on Climate Change associated with five emissions scenarios that reflect ways in which 
the world may evolve with different climate policies (mitigation scenarios) in place.  

Vulnerable 
The propensity or predisposition to be adversely affected. The degree to which a system is 
susceptible to, or unable to cope with, adverse effects of climate change, including climate 
variability and extremes. 
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1. Introduction 

1.1 Overview 
Australia, the United Kingdom, and the United States announced the AUKUS trilateral security partnership in 
September 2021. The AUKUS partners agreed to support Australia to construct conventionally-armed 
nuclear-powered submarines (known as ‘submersible ship nuclear’, or SSN) in South Australia. The 
conventionally-armed nuclear-powered submarines built under AUKUS will meet Australia’s defence requirements 
in future decades. 

The approach for Australia to develop a conventionally-armed nuclear-submarine capability (the ‘Optimal 
Pathway’) was announced on 13 March 2023. Under AUKUS, it is planned to build up to five conventionally-armed 
nuclear-powered submarines in Australia (to be known as SSN-AUKUS), by the early 2040s. 
The preferred site for construction of SSN-AUKUS submarines (the ‘Submarine Construction Yard’) is located at Osborne on the 
Lefevre Peninsula, approximately 19 km north of Adelaide, in South Australia. The Submarine Construction Yard would be developed 
to contain a range of facilities in which the fabrication and manufacturing of submarine parts and components, as well as testing and 
commissioning of submarines, would occur ( 

Figure 1). 

The Australian Submarine Agency and the Commonwealth Minister for the Environment and Water (‘the Minister’) 
entered into a Strategic Assessment Agreement in November 2023 (the ‘Strategic Assessment Agreement’). This 
Section 146 agreement, made under Part 10 of the EPBC Act, sets out the content that is required for inclusion 
within the Strategic Assessment Plan for the construction and operation of the Submarine Construction Yard (‘The 
Plan’), as well as the requirement to develop relevant Terms of Reference for a Strategic Impact Assessment 
Report (‘The Report’). 
The area agreed to be designated as the ‘Strategic Assessment Area’, in which Actions and Classes of Actions outlined under the 
Plan can be endorsed and approved by the Minister, is shown in  

Figure 1. 

1.2 Purpose of this report 
The purpose of this report is to provide a review of the predicted climate conditions within the Strategic 
Assessment Area and the surrounding region. The predicted climate conditions have been based upon two 
plausible, but conservative, future climate scenarios (RCP4.5 and RCP8.5). This report is designed to support The 
Report, and address the Terms of Reference relating to future climatic conditions, as summarised in Table 1-1. 
Table 1-1 Terms of Reference from The Report 

Terms of Reference clause Section of Climate 
Review Report 

5.6. The Report must detail the plausible future climatic conditions of the Strategic Assessment Area in the assessment of 
impacts on Protected Matters of implementing The Plan (where such data exists). This should include, but not be limited to: 

a) How changes in climate would affect the impacts of implementing the Plan on Protected 
Matters over time, and what (if any) effect this would have on the outcome for Protected 
Matters. 

Section 4 

b) Discussion of loss, fragmentation, or drying of potential climate refugia for threatened species 
or communities as a result of the proposed Plan – consider the potential impacts of removing 
or otherwise impacting this climate refugia for the long-term survival of the species in the 
region.  

Section  4 

c) Discussion of increased risk of fire as a result of The Plan under drier conditions and periods of 
extreme heat. 

Section  3.2 

d) Discussion of changes in the frequency and intensity of extreme weather events that may 
exacerbate impacts to Protected Matters within and downstream of the Strategic Assessment 
Area. 

Section  3.2 

e) Inclusion of different climate scenarios in any site water management modelling, including 
flooding, storm surge events and sea level rise. 

Section  3.2 
Section  3.2.1 
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1.3 Understanding uncertainties in climate projections 
Uncertainties in predictive scenarios of future climate change stem from several sources, and pose challenges to 
the precise projection of future climate change. 

There are typically three main sources of uncertainty in climate projections: 

– Natural climate variability. This includes local variability in daily weather, seasonal climate, and climate 
differences over decades. This is the primary source of uncertainty over the next 10 years 

– How regional weather and climate respond to changing greenhouse gas and aerosols concentrations. 
This information is derived from climate models, each of which provides a different simulation of future 
weather and climate at a given location 

– How greenhouse gas and aerosol concentrations may change in response to socio-economic change, 
technological change, energy transitions, and land use change. This is the largest source of long-term 
uncertainty. 

These uncertainties in projecting future climate variables also extend to more specific environmental metrics, such 
as sea level projections. In sea level projections, the likely sea level ranges are evaluated by considering 
uncertainties related to temperature changes associated with emissions scenarios. Uncertainties exist in the 
relationships between temperature and the factors driving projected sea level changes, including thermal 
expansion, ocean dynamics, and glacier and ice sheet loss (Fox-Kemper et al. 2021). 

Because of the uncertainties inherent in projections of future climate, scenarios should be regarded as 
representations of a plausible future (what may happen in the future) and not as forecasts or predictions (what will 
happen in the future). Many forms of uncertainty exist in climate modelling, including uncertainty in future emission 
scenarios and within global climate models themselves. 
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2. Approach 

2.1 Overview 
This Climate Review Report includes a review of projected climate trends and is based on current practices from 
the International Panel on Climate Change (IPCC). It considers how the climate is expected to change over time 
and what the implications could be to Protected Matters within the Strategic Assessment Area and the surrounding 
region. 

2.1.1 What is the IPCC? 
The IPCC is an intergovernmental body of the United Nations. It focuses on furthering the scientific understanding 
on how climate change is influenced by human activities. The IPCC releases reports outlining global climate 
projections, climate change impacts and future risks (IPCC 2014). The Fifth Assessment Report (AR5) included 
four scenarios for global climate projections, each a different interpretation of how the world may respond to the 
challenge of a changing climate, the need to continue to produce and use energy and resources, and the global 
greenhouse gas emissions that may occur given alternative economic, globalisation and environmental pathways 
(IPCC 2014). These factors are named as ‘Representative Concentration Pathways’ (RCPs) in AR5, and other 
subsequent reports. A high RCP represents future climate conditions, if a small amount of effort was made to 
reduce emissions; and a low RCP represents future climate conditions, if a significant amount of effort was made 
to reduce emissions, and have a generally less severe outcome. 

It should be noted that the IPCC released the Sixth Assessment Report (AR6) in 2021, to provide an overview of 
the state of knowledge on the science of climate change and updated data since the publication of AR5; however, 
the Commonwealth Scientific and Industrial Research Organisation (CSIRO) and Bureau of Meteorology (BOM) 
climate projection data has not yet been updated to reflect AR6 (Lee et al. 2021). 

2.2 Climate parameters 
2.2.1 Timeframe 
Climate models provide an output of potential future climate states over several timeframes. To reduce variation in 
the models’ data outputs, timeframes are commonly presented as an average over a 20-year period; for example 
2050 which encompasses 2041-2060, and 2100 which encompasses 2081-2100. 

The timeframes selected for this climate review are: 

– Mid-term timeframe of 2050 
– Long-term timeframe of 2100. 

These timeframes are considered to be appropriate, as the Submarine Construction Yard is proposed to be 
operational by the mid-term timeframe, with the infrastructure anticipated to remain in place beyond the long-term 
timeframe. 

2.2.2 Climate scenarios 
This Climate Review Report has utilised climate scenarios from two different pathways from the IPCC’s Fifth and 
Sixth Assessment Reports. Representative Concentration Pathways (RCPs) provide plausible descriptions for 
potential future climate states, whereas Shared Socioeconomic Pathways (SSPs) further refine the RCP emission 
scenarios; referring to scenarios in the context of potential future developments in society, economy, and the 
environment. 
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RCP 8.5 is often recommended for climate projection assessments to account for a worst-case, but plausible, 
scenario (Schwalm et al. 2020); and ensures that our analysis considers the upper bounds of potential climatic 
conditions. RCP 4.5 provides a comparison to this worst-case scenario; representing a stabilisation of greenhouse 
gas concentrations by 2100, if moderate global action is taken towards mitigating greenhouse gas emissions 
(Climate Change in Australia 2019). 

The two RCPs comply with the Terms of Reference for this assessment. Details of each climate scenario are 
provided in Table 2-1.  

Table 2-1 Details of climate scenarios 

Scenario IPCC report Purpose Assessment / description 

RCP4.5 Assessment Report 5 Including both RCP scenarios 
allows a conservative assessment 
of how climatic conditions might 
impact the execution of The Plan 
on Protected Matters and assess 
the potential outcomes under 
different climate futures. 

Assumes a stabilisation scenario where 
global emissions peak around 2040 and 
then decline. 

RCP8.5 Represents a high-emission pathway 
where emissions continue to rise 
throughout the 21st century. 

SPP5-8.5 Assessment Report 6 SPP scenarios were used to 
provide different climate projections 
for water management modelling 
that might affect the impacts of 
implanting The Plan on Protected 
Matters. This includes projected 
sea-level rise scenarios for the 
Strategic Assessment Area and 
surrounding region. 

Society prioritises rapid and unconstrained 
growth in economic output and energy 
use. 

SPP2-4.5 Represents a more stable scenario where 
development and emissions levels 
continue throughout the 21st century.  
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3. Climate change projections 

3.1 Baseline climate trends – 1986 to 2005  
Weather data from the period between 1986 to 2005 (BOM 2024) was obtained from the Bureau of Meteorology 
Parafield Airport (Station number 023013) and Torrens Island (Station number 023018) weather stations for the 
following parameters: 

– 9 am and 3 pm wind data 
– Rainfall 
– Minimum and maximum daily temperature  
– Prevailing wind and other wind data 

The data was reviewed and used as the basis for the baseline data for the Strategic Assessment Area, typical 
trends for this period are summarised in Figure 2.The baseline weather data is provided in Appendix A. 

 
Figure 2 Baseline climate trends – Adelaide 

3.2 Projected climate change trends – 2050 and 2100 
Projected climate change trends for the Adelaide region under the RCP4.5 and RCP 8.5 scenarios are 
summarised below. 

1. Sea level: Continued increase in sea level is projected for the Adelaide region. 
2. Extreme temperature: By 2050, the Adelaide region is expected to experience warmer temperatures across 

all seasons. Spring is projected to experience the greatest warming. 
3. Rainfall: Rainfall is projected to decline, especially in spring. This rainfall decline may lead to more prolonged 

drought periods. Despite a predicted overall decline in rainfall, the intensity of rainfall during extreme weather 
events is projected to increase. 

4. Drought: The Strategic Assessment Area and surrounding region is likely to continue to get drier in the future. 
5. Bushfires: The frequency of hot days (days over 35°C and 40°C) and heatwaves is expected to increase. This 

will increase harsher bushfire risk to the surrounding region. Frosts are projected to decrease over time. 

The climate projection data under RCP4.5 and RCP8.5 scenarios for the Strategic Assessment Area are detailed 
in Appendix A.  

3.2.1 Projected sea level rise 
Indicative sea level rise under the RCP4.5 scenario for the Strategic Assessment Area and surrounding region is 
shown in Figure 3. The mapping shows the projected inundation of 0.21 m (shaded in light blue) for the 2050 
timeframe, and 0.57 m (shaded in dark blue) for the 2100 timeframe. 

  

•Driest month –
February

•Wettest month – June
•Highest seasonal 
rainfall – Winter (June 
to August)

Rainfall

•Warmest month –
February 

•Coolest month – July 

Temperature

•Prevailing winds –
southerly, occasionally 
from the north west

•Highest windspeeds –
relatively consistent, 
slightly higher in 
October

Wind

•Lowest humidity –
February

•Highest humidity –
July

Humidity
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Figure 4 shows the indicative sea level rise under the RCP8.5 emission scenario. The mapping shows the 
projected inundation of 0.23 m (shaded in light blue) for the 2050 timeframe and 0.73 m (shaded in dark blue) for 
the 2100 timeframe. 

3.2.2 Extreme temperatures and heatwaves 
Climate modelling for the Strategic Assessment Area and surrounding region suggests that the climate will 
continues to warm, with maximum and minimum temperatures increases over this century. In the long-term higher 
temperatures will tend to prevent frost leading to a decrease in their occurrence. 

Under scenario RCP4.5, by 2050, average temperatures in the region are projected to increase between 0.8°C 
and 1.6°C when compared with to 1986-2005, by 2100 the increase may be between 1.1°C and 2.2°C. The 
increase in average temperatures also translates to an increase in extreme temperatures and more frequent hot 
days (days of over 35°C and 40°C), average hot days could increase by 25 days over 35°C and 6.5 days over 
40°C by 2050 and increase to 27.5 days over 35°C and 7.5 days over 40°C by 2100. In the long-term higher 
temperatures will tend to prevent frost leading to a decrease in their occurrence. 

Under scenario RCP8.5, by 2050, average temperatures in the region are projected to increase between 1.2°C 
and 2°C when compared to 1986-2005, by 2100 the increase may be between 2.6°C and 4.1°C. The increase in 
average temperatures also translates to an increase in extreme temperatures and more frequent hot days (days of 
over 35°C and 40°C), average hot days could increase by 26.8 and 7.4 days by 2050 and increase to 36.2 and 
12.9 days by 2100. 

Climate extremes are rare events, so accurately determining their current and future frequency and intensity is 
difficult and highly dependent on having a long record of climate observations. 

Urban heat Island effect 
Annual average temperatures in South Australia are increasing and so are the number and duration of extreme hot 
weather events. Higher temperatures are observed in large cities than compared to rural areas. The severity of 
heat experienced in cities during hot weather varies across the urban landscape. Areas with hard surface such as 
bitumen and concrete which absorb more heat compared to vegetated areas or parklands. This phenomenon is 
called the urban heat island effect (Seed Consulting Services 2017). 

The South Australia’s trend and condition report card for 2023 states that urban heat intensity in metropolitan 
Adelaide has increased by 0.2°C between 2014 and 2023 (Government of South Australia 2023a). There is 
significant variation within Local Government Areas, showing localised areas of warming and cooling between 
2014 and 2023 (Figure 5). The Strategic Assessment Area is located with the Port Adelaide Enfield Local 
Government Area and depicts an increase of 0.5-1oC between 2014 and 2023 (Government of South Australia 
2023b).The greatest warming occurred in Local Government Areas of Campbelltown and Norwood (Government 
of South Australia 2023a).  

The Strategic Assessment Area is located in an industrial zone with extensive land use, resulting in an increase in 
hard surfaces when compared to rural South Australia. The construction of the Submarine Construction Yard is 
expected to lead to an expansion of hard surface areas within the Strategic Assessment Area. These hard 
surfaces include roads, pavements and carparks. Temperatures in the region are likely to increase as described in 
Section 3.2.2. 

3.2.3 Extreme rainfall/flooding 
While the Strategic Assessment Area and surrounding region is projected to likely receive less overall total rainfall 
in the future, extreme rainfall events and flash flooding events are projected to increase. By 2050 the percentage 
change of extreme rainfall events in projected to increase by an average of 11.8% under RCP4.5 and 7.2% under 
RCP8.5, when compared with 1986-2005.  

By 2100 the percentage change of extreme rainfall events is projected to increase by an average of 9.1% under 
RCP4.5 and 22.9% under RCP8.5. 
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3.2.4 Drought 
The Strategic Assessment Area and surrounding region is likely to continue to get drier in the future. The mid-term 
2050 projections suggest that rainfall is projected to continue to decline under both RCP4.5 and RCP8.5 scenarios 
when compared with 1986-2005. Precipitation levels are projected to decrease by an average of 4.2 mm under 
RCP4.5 and 5.9 mm under RCP8.5. 

By 2100 precipitation levels are projected to decrease even further, precipitation levels are projected to decrease 
by an average of 6.7 mm under RCP4.5 and 9.3 mm under RCP8.5. 

3.2.5 Bushfires 
The number of high fire danger days (bushfire days) in the region surrounding the Strategic Assessment Area is 
expected to increase in the future. By 2050 under RCP4.5 the surrounding region is likely to observe an increase 
in bushfire days by 1.9 to 3.5 days. Under RCP8.5 bushfire days will increase by 1.9 to 2.3 days, when compared 
with 1986-2005. 

By 2100 under RCP4.5 bushfire days are likely to increase by 2.2 to 2.9 days and 2.3 to 5.4 days under RCP8.5. 
Figure 6 depicts the risk rating for properties as indicated by the South Australian Planning and Design Code and 
the Country Fire Service South Australia (Government of South Australia 2024, Country Fire Service South 
Australia 2024). As noted, the Strategic Assessment Area and surrounding suburbs is graded as low risk (safer 
place, shaded in pink) from bushfires.   
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4. Protected Matters vulnerable to climate 
impacts 

Based upon the projected climate change impacts described in Section 3.2, Protected Matters in and around the 
Strategic Assessment Area are vulnerable from the following climate change-related hazards and extreme weather 
events: 

– Sea level rise 
– Extreme temperatures and heatwaves 
– Severe storms (including lightning strike) 
– Extreme rainfall/flood 
– Drought and earth movement 
– Bushfire. 

Table 4-1 outlines the Protected Matters within the Strategic Assessment Area and surrounding region that are 
more vulnerable to climate change impacts. A summary of the potential climate impacts on Protected Matters 
within the Strategic Assessment Area and surrounding region are summarised in Table 4-2. 
Table 4-1 Protected Matters summary 

Protected Matter Description 

Listed threatened 
species 

The Strategic Assessment Area contains areas of habitat suitable for listed threatened species. 
Observations from field surveys conducted within in the Strategic Assessment Area (Chapter 5 of The 
Impact Assessment Report) included: 
– Three EPBC Act listed threatened species 
Habitat types included low open shrubland, tidal flats, seagrass meadows, mangrove shrubland and 
constructed wetlands. 

Migratory species The Strategic Assessment Area contains areas of habitat suitable for migratory species. Observations 
from migratory shorebird surveys conducted within the Strategic Assessment Area (Chapter 5 of The 
Impact Assessment Report) included: 
– Seven EPBC Act listed migratory species 
Habitat types included tidal flats and constructed wetlands. 

The environment Climate change impacts have the potential to affect environmental, social and economic values within 
the Strategic Assessment Area. Factors of the environment have been grouped into the following: 
– Physical environment 
– Biological environment  
– Social environment. 
Further detail on these environmental factors is described in Chapter 5 of The Impact Assessment 
Report. 
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Table 4-2 Potential climate impacts on Protected Matters within the Strategic Assessment Area 

Climate impact 
Protected Matter 

Threatened species Migratory species The environment 

Sea level rise – Loss of intertidal feeding 
habitat for birds due to 
inundation, affecting 
shorebird populations 

– Habitat fragmentation and 
loss of potential climate 
refugia 

– Loss of intertidal feeding 
habitat for birds due to 
inundation, affecting 
shorebird populations and 
their migratory patterns 

– Habitat fragmentation and 
loss of potential climate 
refugia 

– Increase in erosion and 
flooding of important 
foreshore areas and affect 
water quality as salt water is 
pushed further upstream into 
freshwater ecosystems 

– Increase in damage costs to 
infrastructure 

– Habitat fragmentation and 
loss of potential climate 
refugia 

Extreme 
temperature 

– Increased risk of mortality 
– Habitat fragmentation and 

loss of potential climate 
refugia 

– Disruption of food cycle 

– Increased risk of mortality. 
Change in migratory patterns 

– Habitat fragmentation and 
loss of potential climate 
refugia 

– Disruption of food cycle 

– Increasing temperatures lead 
to increased health risks, 
especially in vulnerable 
populations, including heat 
stress and heat-related 
illnesses resulting in ill-health 
and or death. 

Extreme rainfall 
/ flooding 

– Flooding from extreme 
rainfall events disrupts 
nesting sites and reduces 
food availability leading to 
loss of population 

– Flooding from extreme 
rainfall events disrupts 
nesting sites and reduces 
food availability leading to 
loss of population 

– Increase in damage costs to 
infrastructure 

– Temporary decrease in water 
quality 

– Disturbance to vulnerable 
habitats 

Drought – Drought may lead to the 
drying of wetlands and 
mudflats causing habitat 
fragmentation and loss of 
critical feeding and breeding 
areas reducing the 
population of threatened 
species. 

– Drought may lead to the 
drying of wetlands and 
mudflats causing habitat 
fragmentation and loss of 
critical feeding and resting 
areas, reducing the 
population of migratory 
species. 

– Decrease in water supply 
due to drought conditions 
leads to economic hardships 

– Drying of potential climate 
refugia 

– Disruption of food cycle 

Bushfire – Increased risk of mortality 
– Loss of potential climate 

refugia 

– Increased risk of mortality 
– Loss of potential climate 

refugia 

– Decrease in air quality 
– Loss of potential climate 

refugia 
– Increased risk of mortality 
– Increase in damage costs to 

infrastructure 
– Long term disturbance to soil 

and water quality 
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Table 1 Climate projection data for the Strategic Assessment Area and surrounding region under RCP 8.5 (2050 and 2090-2100) 

Variable Current climate Climate change projections 

Climate variable 

Annual historical trend 

Baseline period General 
trend 

Mid-century, very high 
scenario 

Late century, very high 
scenario 

Source Parafield Airport (023013) and Torrens 
Island (023018) ( from site) 2050, RCP 8.5 2090, RCP 8.5 

Te
m

pe
ra

tu
re

 Mean maximum daily temperature (°C) - Annual 22.6 1986 to 2005 ↑ +1.5°C (1.2 to 2) +3.3°C (2.6 to 4.1)
2,7 

i.e. 24.1°C (23.8 to 24.6) i.e. 26°C (25.2 to 26.7)
Days p.a. over 35 °C 19.4 1986 to 2005 ↑ 26.8 days 36.2 days 2,7 

Days p.a. over 40 °C 3.9 1986 to 2005 ↑ 7.4 days 12.9 days 2,7 

R
ai

nf
al

l 

Mean Rainfall (mm) - Annual 446.5 1986 to 2005 
↑↓ 

Seasonal 
variation 

-5.9% (-17.8 to 4.4) -9.3% (-36.9 to 5.8)

2,7 i.e. 420 mm (367.2 to
466.3) i.e. 404.8 mm (281.5 to 472.5)

Mean Rainfall (mm) - Spring (SON) 117.6 1986 to 2005 ↓ 
-7.6% (-34.9 to 14.2) -18.9% (-49.9 to 8.5)

2,7 i.e. 108.7 mm (76.6 to
134.4) i.e. 95.5 mm (59 to 127.6)

Mean Rainfall (mm) - Summer (DJF) 62.6 1986 to 2005 ↓ 
-5.8% (-22.8 to 16.6) -3.3% (-26 to 22.3)

2,7 
i.e. 59 mm (48.3 to 73) i.e. 60.6 mm (46.4 to 76.6)

Mean Rainfall (mm) - Autumn (MAM) 90.1 1986 to 2005 ↑ 
+0.3% (-22.7 to 18.1) +1.7% (-33.3 to 33.1)

2,7 i.e. 90.4 mm (69.7 to
106.5) i.e. 91.7 mm (60.1 to 120)

Mean Rainfall (mm) - Winter (JJA) 176.1 1986 to 2005 ↓ 
-9.2% (-19.3 to 4.3) -19.1% (-42.8 to -2.6)

2,7 i.e. 159.8 mm (142.1 to
183.7) i.e. 142.5 mm (100.8 to 171.5)

Maximum 1 day rainfall for a 20 year ARI event n/a n/a ↑ +7.2% (-10.5 to 34.5) +22.9% (-2.8 to 42) 3 

Ex
tr

em
e 

ev
en

ts
 

Severe fire danger days per year 1.7 1981-2010 ↑ 1.9 to 2.3 days 2.3 to 5.4 days 4 

Se
a 

co
nd

iti
on

s 

Sea level rise (m) n/a 1986-2005 ↑ +0.22 m (0.18 to 0.31) +0.73 m (0.56 to 1.00) NASA 
AR6 
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Table 2 Climate projection data for the Strategic Assessment Area and surrounding region under RCP 4.5 (2050 and 2090-2100) 

Variable Current climate Climate change projections   

Climate variable 

Annual historical trend 

Baseline period General 
trend 

Mid century, moderate 
scenario 

Late century, moderate 
scenario 

Source 
Parafield Airport (023013) and Torrens 

Island (023018) ( from site) 2050, RCP 4.5 2090, RCP 4.5 

Te
m

pe
ra

tu
re

 Mean maximum daily temperature (°C) - Annual 22.6 1986 to 2005 ↑ 
+1.2°C (0.8 to 1.5) +1.7°C (1.1 to 2.2) 

2,7 
i.e. 23.8°C (23.4 to 24.2) i.e. 24.3°C (23.7 to 24.8) 

Days p.a. over 35 °C 19.4 1986 to 2005 ↑ 25 days 27.5 days 2,7 

Days p.a. over 40 °C 3.9 1986 to 2005 ↑ 6.5 days 7.5 days 2,7 

R
ai

nf
al

l 

Mean Rainfall (mm) - Annual 446.5 1986 to 2005 ↓ 

 -4.2% (-16.8 to 2.4)  -6.7% (-18.3 to 2.6) 

2,7 i.e. 427.9 mm (371.7 to 
457.3) i.e. 416.8 mm (364.8 to 458) 

Mean Rainfall (mm) - Spring (SON) 117.6 1986 to 2005 ↓ 
 -6.4% (-23.1 to 4.9)  -13.6% (-26.3 to 2.9) 

2,7 i.e. 110.1 mm (90.5 to 
123.4) i.e. 101.7 mm (86.7 to 121) 

Mean Rainfall (mm) - Summer (DJF) 62.6 1986 to 2005 ↓ 
 -2% (-18.7 to 16)  -2.7% (-19.6 to 13.3) 

2,7 
i.e. 61.3 mm (50.9 to 72.6) i.e. 60.9 mm (50.3 to 71) 

Mean Rainfall (mm) - Autumn (MAM) 90.1 1986 to 2005 ↓ 
 -1.4% (-20 to 23)  -1.8% (-26.4 to 16.5) 

2,7 i.e. 88.9 mm (72.1 to 
110.8) i.e. 88.5 mm (66.4 to 105) 

Mean Rainfall (mm) - Winter (JJA) 176.1 1986 to 2005 ↓ 
 -9.4% (-18.9 to 3.4)  -9.4% (-24 to 2.2) 

2,7 i.e. 159.5 mm (142.8 to 
182.1) i.e. 159.6 mm (133.9 to 180) 

Maximum 1 day rainfall for a 20 year ARI event  n/a n/a ↑ +11.8% (-7.3 to 22) +9.1% (-4.4 to 39.3) 3 

Ex
tr

em
e 

ev
en

ts
 

Severe fire danger days per year 1.7 1981-2010 ↑ 1.9 to 3.5 days 2.2 to 2.9 days 4 

Se
a 

co
nd

iti
on

s 

Sea level rise (m) (2100 not 2090) n/a 1986-2005 ↑  +0.22 m (0.18 to 0.31)  +0.73 m (0.56 to 1.00) NASA 
AR6 
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Source references: 
1. CSIRO BOM (2015). Climate Change in Australia Projections Cluster Report - Southern and South-Western Flatlands, Appendix Table 1, pg 50 SSWF East (2050 projection not available, 2030 scenario used in place)
2. CSIRO BOM (2015). Climate Change in Australia Summary Data Explorer, Southern and SW Flatlands (East) Sub-Cluster Projections
3. CSIRO BOM (2015). Climate Change in Australia Extremes Data Explorer, Southern and SW Flatlands (East) Sub-Cluster Projections
4. CSIRO BOM (2015). Climate Change in Australia Projections Cluster Report - Southern and South-Western Flatlands, Appendix Table 2, Adelaide (SSWFE) Station - Projections and baseline (2050 projection not available, 2030 scenario used in place)
5. CSIRO BOM (2015). Climate Change in Australia Projections Cluster Report - Southern and South-Western Flatlands, Figure 4.5.2 , pg 31 (2050 projection not available, 2090 scenario used in place)
6. CSIRO BOM (2015). Climate Change in Australia Projections Cluster Report - Southern and South-Western Flatlands, Appendix Table 3, Port Adelaide Projections,  (2050 projection not available, 2030 scenario used in place)
7. Bureau of Meteorology. (2024). (1986-2005) Weather station (WS) Parafield Airport 023013 and WS Torrens Island 023018 for both 9am and 3pm wind data, rainfall, and minimum and maximum daily temperature data. WS Parafield Airport 023013 for 9am and 3pm
relative humidity and WS Torrens Island 023018 for daily solar data.
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