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Record-breaking spring temperatures 
in 2015, exacerbated by climate 
change, have driven an early start to 
the bushfire season in Australia.

›› The maximum temperatures in 
Melbourne on October 5th and 6th were 
the hottest ever recorded for the first 
week of October while temperatures 
were at least 12°C above average for 
most of southern Australia on at least 
one day during that week.

›› Globally, seven months this year have 
broken their monthly temperature 
records and 2015 is very likely to 
surpass 2014 as the hottest year on 
record.

›› Longer, hotter and more intense 
heatwaves, and more frequent and 
severe droughts, are driving up the 
likelihood of very high bushfire risk, 
particularly in the southwest and 
southeast of Australia.

North America has faced a deadly 
bushfire season in 2015. 

›› The North American bushfires 
have been driven by years of severe 
drought in combination with warmer 
temperatures, a situation Australia 
is likely to face with increasing 
frequency in future.

›› Between January and October of 2015, 
over 50,000 bushfires burned over 
38,000 km2 of land – an area more 
than half the size of Tasmania, making 
it one of the worst bushfire years on 
record in the US.

Key Findings
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KEY FINDINGS iii

Australia’s bushfire preparedness is at 
risk from climate change as bushfire 
seasons increasingly lengthen and 
overlap with fire seasons in the 
Northern Hemisphere.

›› Large areas of southeast and 
southwest Australia are facing 
above-average bushfire potential for 
the 2015/2016 summer. Most of the 
southeast coast of Australia is expected 
to experience above normal bushfire 
potential due to a long-term rainfall 
deficit, relatively low soil moisture, and 
relatively warm conditions predicted 
for the summer.

›› Globally, the length of the fire weather 
season increased by nearly 19% 
between 1979 and 2013. Longer fire 
seasons will reduce opportunities 
for controlled burning and increase 
pressure on firefighting resources.

›› Some of Australia’s key firefighting 
aircraft are leased from overseas and 
are contracted to North American 
firefighting services during their 
summer. The fire seasons of the two 
hemispheres – and the demand 
for these critical shared firefighting 
aircraft – will increasingly overlap, 
challenging such arrangements.

›› During the past decade, state fire 
agencies have increasingly needed to 
share personnel and other firefighting 
resources during peak demand 
periods. This pressure will continue 
to intensify and the number of 
professional firefighters will need to 
double by 2030 to meet demand.

Stronger climate change action is 
needed to reduce bushfire risk.

›› Australia’s emissions reduction target 
of 26-28% on 2005 levels by 2030 is 
not sufficient to protect Australians 
from worsening bushfires and extreme 
weather events.

›› Australia must cut emissions more 
rapidly and deeply to join global efforts 
to stabilise the world’s climate and the 
vast majority of Australia’s fossil fuel 
reserves must stay in ground.
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Australia is a fire prone country. 
Bushfires have been a feature of the 
Australian environment for at least 
65 million years and will continue to 
feature in the future (Cary et al. 2012). 

Australians are not strangers to the serious 

consequences of bushfires (see, for example, 

Figure 1). Between 3 and 10% of Australia’s 

land area burns every year (WALIA 2013). 

Western Australia, alone, can experience 

thousands of bushfires in a season - in 

2012-2013, more than 3,800 bushfires 

burned across the State (ANAO 2015; BNH 

CRC 2015). Over the past decade alone, large 

and uncontrollable fires have devastated 

1.	 Bushfires in Our 
Own Backyard

many parts of the country, taking lives and 

destroying homes. Bushfires in Australia 

have accounted for more than 800 deaths 

since 1850 (Cameron et al. 2009; King et al. 

2013). The economic impact of bushfires 

is very high from the costs of bushfire 

management and suppression, as well as lost 

and damaged infrastructure and businesses. 

Recovery costs can also be substantial. The 

total economic cost of bushfires in Australia, 

under current conditions, is estimated 

to average around $337 million per year 

(Deloitte 2014). In addition, bushfires have 

considerable unquantified costs including 

those of social disruption and trauma, 

opportunity costs for volunteer firefighters, 

Figure 1: An Australian bushfire in 2007.
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fixed costs for firefighting services, 

government contributions for rebuilding 

and compensation, impacts on health, and 

ecosystem services (King et al. 2013).

Bushfire threat is typically associated with 

very hot (above average temperatures), dry 

(less than 20% humidity), and windy (above 

12-15 km per hour) conditions and high fuel 

loads (BoM 2009; BoM 2013; Geoscience 

Australia 2015). The climate influences all of 

these factors and is the primary control on 

fire activity (Dennison et al. 2014). 

Human activities, such as the burning 

of coal, oil and gas are causing dramatic 

changes to the climate system, which is 

having direct and indirect impacts on 

fire danger weather and fuel conditions 

(Climate Council 2013). In particular, hot 

days are becoming hotter, and heatwaves are 

becoming longer, more frequent and more 

intense (Perkins and Alexander 2013). The 

IPCC has predicted with high confidence 

that bushfire danger weather in Australia will 

increase in the future (IPCC 2014a). 

The economic costs of 
bushfires is very high.

Burning fossil fuels for electricity 
influences fire danger weather.

Figure 2: Bushfire smoke above the Great Western Highway during the Blue Mountains, NSW, fires of October 2013  
(Photo by Gary P Hayes Photography – garyphayes.com/photography).
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The last two years have been no exception 

to the recent warming trends. 2014 was 

the hottest year on record globally and 

was the 38th consecutive year with above 

average global temperatures (NASA 2015; 

NOAA 2015a). In Australia, 2014 was the 

third hottest year on record, with an annual 

national temperature 0.91°C above average 

(CSIRO and BoM 2014). 2015 is shaping up 

to be another hot year for Australia, and has 

brought record-breaking heat worldwide. 

Globally, seven of the first nine months 

of 2015 have been the warmest on record 

(NOAA 2015b).

State
Number of bushfires declared national disasters 

(2014 - early 2015)
Number of local

government areas affected

NSW 10 23

SA 2 17

VIC 4 25

NT 2 3

Table 1: Number of bushfires declared as national disasters, and the number of local government areas severely affected by 
these bushfires, for four states (NSW, SA, VIC and NT) for 2014 and the first half of 2015. Source: Disaster Assist (2015). 

Any impact of climate change on rainfall 

is also particularly important for bushfire 

conditions. Over the longer term, southern 

Australia has experienced a drying trend, 

characterised by a 10-20% reduction in cool-

season rainfall in the past few decades (BoM 

2014a; CSIRO and BoM 2015).

Since the start of 2014 Australia has 

experienced a significant number of 

major bushfires. In 2014 and early 2015, 

18 bushfire events were declared national 

disasters (Disaster Assist 2015; Table 1). 

These bushfires affected more than 65 local 

government areas, causing millions of 

dollars worth of damage.

Globally, 2015 is on track to be 
the hottest year on record.
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In January 2015, a severe South Australian 

bushfire caught the nation’s attention. The 

Sampson Flat bushfire caused devastation in the 

Adelaide Hills region. It was active for six days, 

burning 12,500 ha of land, 27 homes, numerous 

sheds and killing 900 head of livestock (Slattery 

et al. 2015). The insured value of damages from 

the fire was $36.6 million (Insurance Council of 

Australia 2015).

BOX 1: SOUTH AUSTRALIAN BUSHFIRE 2015 

Figure 3: A forest in Kersbrook, South Australia, following the January 2015 bushfires.

Climate change is also having an impact 

on the length of the Australian fire season 

which now extends beyond summer, into 

October and March, in many regions (Clarke 

et al. 2013). Analysis of global climate data has 

shown that the frequency of long fire weather 

seasons has increased in eastern Australia - 

as shown in Figure 4 (Jolly et al. 2015).  

Longer fire seasons will reduce opportunities 

for controlled burning and increase pressure 

on firefighting resources (Matthews et al. 

2012, IPCC 2014a). 

The east of the country, where around 77% of 

the population live (VIC, NSW, ACT and QLD), 

is most likely to be affected by changes to the 

bushfire season length in future (ABS 2015; 

Jolly et al. 2015).
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The fire season in eastern 
Australia has lengthened.

CHANGE IN THE FREQUENCY OF LONG FIRE WEATHER SEASONS (%)
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Figure 4: Change in the frequency of long fire weather seasons between the period 1979-1996 and the period 1996-2013. 
Source: Adapted from Jolly et al. 2015.
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A fire needs to be started (ignition), it 
needs something to burn (fuel) and it 
needs conditions that are conducive 
to its spread (weather) (Bradstock et 
al. 2014; Figure 5). 

2.		 Climate Change is 
Affecting Australian 
Bushfires

Climate change can affect all of these factors 

in both straightforward and complex ways.

While a fire must be ignited, the larger 

determinant of whether a fire will take hold is 

the fuel and weather.

4 | Weather 

Fires are more likely to spread on hot, 

dry, windy days. Hot weather also 

dries out fuel, favouring fire spread 

and intensity.

3 | People 

Fires may be deliberately started 

(arson) or be started by accident 

(e.g. by powerline fault). Human 

activities can also reduce fire, 

either by direct suppression 

or by reducing fuel load by 

prescribed burning.

2 | Fuel 

Fires need fuel of sufficient quantity 

and dryness. A wet year creates favourable 

conditions for vegetation growth. If this is 

followed by a dry season or year, fires are 

more likely to spread and become intense.

1 | Ignition 

Fires can be started by 

lightning or people, 

either deliberately or 

accidentally.

MAIN FACTORS AFFECTING BUSHFIRES

Figure 5: Main factors affecting bushfires.
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Ignition

The primary ignition source for bushfires 

in Australia is humans (Flannigan et al. 

2013). Lightning plays a much smaller role, 

accounting for around a quarter of fire 

ignitions in some regions, but lightning-

caused fires contribute significantly to the 

area burnt, especially in remote locations 

(Willis 2005; Bradstock 2008; Bradstock 2010; 

Attiwill and Adams 2011; BNHCRC 2011). The 

incidence of lightning is sensitive to weather 

conditions, including temperature (Jayaratne 

and Kuleshov 2006). It has been estimated that 

a 5-6% increase in global lightning activity 

could occur for every 1°C warming (Price and 

Rind 1994). As climate change continues to 

increase temperatures globally it is possible 

that the number of bushfires ignited by 

lightning will increase (Groot and Flannigan 

2014), but the extent of this impact is unclear.

Fuel

The type, amount, and moisture level of fuel 

available are critical determinants of fire 

behaviour, extent and intensity. The impacts 

of a changing climate on fuel are complex. 

For example, changes in atmospheric carbon 

dioxide levels may enhance fuel loads by 

increasing vegetation productivity in some 

regions (Bradstock 2010; IPCC 2014a). 

Regional increases in rainfall may dampen the 

risk of bushfires in the same year, but increase 

fire risk in subsequent seasons. In arid areas of 

central Australia, for example, rainy years can 

enhance fire danger in the following years 

due to increased plant growth and hence fuel 

loads (Harris et al. 2008). Other parameters 

that are influenced by climate change such as 

temperature, seasonality and extreme weather 

events, can all have an impact on plant growth 

and the condition of fuel. 

Figure 6: A tree catches alight during Australian bushfires of 2007.
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It is clear that changes to the climate – and 

increasing atmospheric carbon dioxide 

levels driving these changes - will have an 

impact on fuel and therefore on bushfires 

in Australia. Because of the complex 

relationship, however, it is not possible to 

determine how — or in what direction — a 

changing climate will affect the amount and 

condition of the fuel in a particular region. 

Weather

Weather has a very strong influence on 

bushfires and is directly affected by climate 

change. Once a fire is ignited, very hot 

days with low humidity and high winds 

are conducive to its spread. Any impact of 

climate change on heat, moisture or wind is 

therefore going to directly affect the spread 

and staying power of a bushfire.

The frequency, duration and intensity of 

extreme weather events, such as extreme 

heat and heatwaves, are affected by climate 

change (IPCC 2014a). The annual number of 

record hot days across Australia has doubled 

since 1960 (CSIRO and BoM 2012). Over the 

period 1971-2008, the duration and frequency 

of heatwaves increased and the hottest days 

during a heatwave became even hotter 

(Perkins and Alexander 2013; Climate Council 

2014). A study into Australia’s record hot year 

in 2013 found that the heat events in that year 

would be expected only once every 12,300 

years in the absence of climate change (Lewis 

and Karoly 2014). A similar study found the 

events to have been virtually impossible 

without the influence of a changing climate 

(Knutson et al. 2014). At higher temperatures, 

fuel is ‘pre-heated’ and is more likely to 

ignite and to continue to burn (Geoscience 

Australia 2015). The impact of climate change 

on extreme weather, increasing the number 

of hot days and heatwaves, is driving up the 

likelihood of very high fire danger weather. 

Recent decades have also seen a drying trend 

in the southeast and southwest of Australia, 

characterised by declining rainfall and soil 

moisture (CSIRO and BoM 2014). In very dry 

conditions, with relative humidity less than 

around 20%, fuel dries out and becomes more 

flammable (BoM 2009). Climate change is 

likely making drought conditions in these 

regions of Australia worse. Contributing to 

this drying is a southward shift of fronts that 

bring rain to southern Australia in the cooler 

months of the year (CSIRO and BoM 2015). 

This shift is consistent with the changes 

in atmospheric circulation expected in a 

warmer climate (Climate Commission 2013). 

In the southeast and southwest of Australia, 

it is very likely that an increased incidence 

of drought - coupled with consecutive 

hot and dry days - will result in longer fire 

seasons and an even larger number of days of 

extreme fire danger (e.g. Clarke et al. 2011). A 

study into forested regions of Australia found 

that, in the majority of cases, years with 

drought conditions resulted in a greater area 

of burned land (Bradstock et al. 2014). 

Local wind conditions are important for the 

spread and endurance of a bushfire. Wind 

speeds above 12-15 km per hour increase 

the rate of fire spread, with a doubling of the 

wind speed quadrupling the rate of spread 

(BoM 2009; Geoscience Australia 2015).

Climate change is driving up 
the likelihood of very high fire 
danger weather. 
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3.	 Bushfires are a 
Global Problem

Figure 7: A bushfire threatens homes in Portugal. It is likely that the area burned in southern Europe each year will increase 
as the climate changes.

Bushfires - also known as ‘forest 
fires’, ‘wildfires’ or ‘brushfires’ - are 
common in many regions of the 
world. Globally, about 350 million 
hectares are burned each year 
(Giglio et al. 2013; Jolly et al. 2015) - 
an area roughly comparable to that 
of India (Flannigan et al. 2013). 

Climate change is expected to increase the 

length of fire seasons in many places by 

increasing the frequency and duration of fire 

weather conditions each year. Globally, the 

length of the fire weather season has already 

increased by nearly 19% between 1979 and 

2013 and this trend is expected to continue 

over the coming decades (Jolly et al. 2015).
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The length of the fire weather season 
globally has increased by almost 19% 
in the past 30 years.

3.1.	 Bushfires in Europe 
and Russia

In Europe, where an average of 
50,000 bushfires burn a total of 
approximately half a million hectares 
each year (European Commission 
2013; 2014), the number of fires 
has increased in the last decade 
(European Environment Agency 
2009). Studies have shown that 
climate change is likely to contribute 
to an increase in the total burned 
area in coming decades, by reducing 
precipitation and increasing 
temperatures in southern Europe 
(Amatulli et al. 2013; Khabarov et 
al. 2014). This increase could be as 
much as 200% by 2090, compared to 
2000-2008, if no adaptation actions 
are taken and greenhouse gas 
emissions remain high (Khabarov et 
al. 2014).

In Russia, where warming during the last 

century exceeded average global rates 

(Roshydromet 2008), severe bushfires 

- coinciding with abnormally high 

temperatures - have caused devastation in 

2015. Mean decadal air temperatures in April 

exceeded average temperatures by 4-10°C 

across most of Siberia (Hydrometeorological 

Centre of Russia 2015). During this time, 

Siberian forest fires, stoked by the high 

temperatures, caused over 30 deaths and 

800 hospitalisations, killed over 5,000 sheep 

and cattle, and destroyed around 1,300 

houses, leaving 6,000 people homeless 

(Liesowska 2015). 
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3.2.	 Devastating Bushfires 
in North America
The devastating bushfires 
(‘wildfires’) of North America have 
caught the attention of the world. 
It is likely that 2015 will be one of 
the worst years on record for US 
bushfires in terms of the area burnt. 
Between January and October of 
2015, over 50,000 bushfires burned 
over 38,000 km2 of land – an area 
more than half the size of Tasmania 
(NIFC 2015a; US DoA 2015). Fires 
have also taken a toll on human life 
in the US, causing over 1,000 deaths 
between 1914 and 2014, including 
163 in the last decade (NICF 2014). 

The fires have also come at a huge  

economic cost. Over the last decade,  

wildfire suppression has cost the US around 

US$ 1.5 billion (NIFC 2015a) and Canada over 

US$ 1 billion each year (Jolly et al. 2015). The 

total costs, including preparedness and direct 

economic losses, is substantially greater. In 

2014 alone, the cost of fire suppression in 

the US – managing over 63,000 bushfires - 

was more than US$ 1.5 billion - exceeding 

the allocated budget by more than US$ 200 

million (US DoA 2015). 

Figure 8: The Chiwaukum Fire, in the state of Washington, the United States, burned more than 14,000 acres of forest in July 2014.
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Climate change may already be having a 

major impact on bushfire activity in North 

America (Clark et al. 2014). Changes to the 

frequency, extent, and severity of fires reflect 

long-term global fire trends and are likely 

to occur with increased temperatures and 

drought severity (Dennison et al. 2014; Yue 

et al. 2015). Average temperatures on the 

US mainland (excluding Alaska) have risen 

rapidly since the late 1970s, faster than the 

global rate (US EPA 2015a). 2012 was the 

warmest year on record for the region and 

seven of the top 10 warmest years on record 

have occurred since 1998 (US EPA 2015a). 

The southwestern states have had an above 

average annual mean temperature every year 

since 1998 (NOAA 2015c). In the northwest 

states, all but one year has had above-average 

temperatures since 1993 (NOAA 2015c). 

In August 2015, almost a third (30%) of 

mainland US (excluding Alaska) was in 

drought. For California, 2013 was the driest 

year since records began, and early 2015 has 

received under half of the average amount of 

precipitation (Swain et al. 2014; NOAA 2015d). 

Washington State, likewise, received only 52% 

of the state’s seasonal average rainfall during 

the 2015 summer, making it the ninth driest 

summer on record (NOAA 2015d). Climate 

change is expected to continue to drive more 

frequent, intense and longer droughts (IPCC 

2014b; Swain et al. 2014; Trenberth et al. 

2014; Mann and Gleick 2015). The impact of 

climate change on temperatures and rainfall 

is likely to continue to affect North American 

bushfires in years to come (Yoon et al. 2015). 

As well as contributing to high fire danger 

weather, climate change is also affecting 

fires in the US indirectly by affecting 

the flammability of fuel (Dennison et al. 

2014). Further, the spread of bark beetles 

has been exacerbated in a drier, warmer 

climate, causing increased deaths of 

drought-stressed trees that in turn provide 

more fuel (Cal Fire 2013). Climate change 

is also contributing to a reduction in 

the snowpack and earlier snow melting, 

resulting in decreased water availability 

during hot summer conditions. This, in turn, 

contributes to an increased bushfire risk, 

allowing fires to start more easily and burn 

hotter (WRI 2014; US EPA 2015b). On the fire 

suppression front, a drier climate has made it 

harder for some firefighting services to find 

suitable bodies of water, meaning planes 

and helicopters are flying longer distances to 

reload (The Guardian 2014).

It is likely that 2015 will be one of the 
worst years on record for US bushfires 
with over 38,000 km2 burnt.

A drier climate 
makes it difficult 
for firefighters to 
find water to tackle 
bushfires. 
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There has been an increase in the number of 

fires, the number of large fires, and the area 

burnt by bushfires in the US, particularly in 

the western states (Dennison et al. 2014, Jolly 

et al. 2015). The number of large fires, averaged 

across all studied regions, increased at a rate 

of nearly seven large fires per year between 

1984 and 2011 (Jolly et al. 2015). The total fire 

area also increased by over 355 km2 per year 

during this period (Jolly et al. 2015) and of the 

10 years with the largest acreage burned, nine 

have occurred since 2000 (US EPA 2015b). 

Comparisons of the annual area burned 

(as a proportion of total land area), between 

In parts of the US, the bushfire season 
is now more than a month longer than 
it was over three decades ago.

Bushfires present major challenges for both 

Australia and the US, and the two countries have 

a lot to learn from each other’s experiences. On 

July 2015, Victorian and Californian emergency 

services signed a formal partnership agreement 

to share information, skills and services. This 

deal, the first of its kind, is aimed at bolstering 

the emergency management programs of both 

countries, particularly with regard to firefighting 

(EMV 2015). 

BOX 2: PARTNERSHIP BETWEEN AUSTRALIA AND THE US 

1984 and 1998, and between 1999 and 2013, 

have shown increases of nearly 4%, with the 

greatest increase in the west, as shown in 

Figure 9 (US EPA 2015b). More than half the 

western states have experienced their largest 

bushfire on record since 2000 (NOAA 2015e; 

WRI 2014). 

The US has also experienced particularly rapid 

lengthening of the bushfire season in recent 

decades. In parts of the country, the bushfire 

season is now more than a month longer than 

it was 35 years ago (Jolly et al. 2015). 
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Increasing frequency 
and severity of bushfires 
in the US could affect 
Australia’s capacity to 
tackle bushfires in future. 

-4 -3 -2 -1 -0.2 0.2 1 2 3 4

CHANGE IN ANNUAL BURNED ACREAGE BY STATE
BETWEEN 1984-1998 AND 1999-2013

States colored light gray did not have any fires that were large enough to be included in this analysis.

Figure 9: Map of the US showing the change in Annual Burned Area between 1984-1998 and 1999-2013, by state  
(figure adapted from US EPA 2015b).

Increasing frequency and severity of 

bushfires in the US have important 

implications for Australian firefighting 

resources (see Section 4). In addition, the 

devastating North American bushfires 

demonstrate the potential result of years of 

severe drought intersecting with warmer 

temperatures, a situation that Australia is 

likely to face with increasing frequency in 

the future.
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4.	 Preparing for 
Bushfires in a 
Changing Climate
The economic, social and 
environmental costs of increasing 
bushfire activity in Australia are 
potentially immense. To maintain 
the existing high quality of fire 
management and minimise these 
costs it is important that emergency 
services are well prepared.

Climate change, and the impacts that it has 

on bushfires and the bushfire season present 

a challenge to emergency services, requiring 

increasingly greater input of resources - 

both equipment and personnel. During 

the past decade, state fire agencies have 

increasingly needed to share suppression 

resources domestically during peak demand 

periods (BNHCRC 2012). In October 2013, 

for example, firefighters from Brisbane, 

Melbourne and the ACT joined the NSW Fire 

and Rescue teams to tackle 627 bushfires, 

burning across more than 160,000 hectares, 

over 13 days (AFAC 2014).

Figure 10: Bushfire smoke over Sydney CBD during the October 2013 Blue Mountain bushfires.
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CHAPTER 04 

PREPARING FOR BUSHFIRES IN A CHANGING CLIMATE

Figure 11: Volunteer firefighters gather at dawn to continue suppressing a bushfire in Finniss, South Australia. Trained 
firefighters are crucial to protecting Australian properties and lives during the bushfire season each year.

As climate change increases the likelihood of 

very high fire danger weather (IPCC 2014a) a 

substantial increase in the number of trained 

firefighters will be needed. To keep pace with 

asset growth and population, it has been 

estimated that the number of professional 

firefighters will need to increase from 

approximately 11,000 in 2010 to 14,000 by 

2020 and 17,000 by 2030 (NIEIR 2013). 

When the increased incidence of extreme fire 

weather under a realistic warming scenario 

is also taken into account, a further 2000 

firefighters will be needed by 2020, and 5000 

by 2030 (NIEIR 2013). 

The number of professional firefighters 
will likely need to double by 2030.

Overall, this represents a doubling of 

professional firefighter numbers needed  

by 2030, compared to 2010. These estimates 

are likely to be conservative because they  

do not account for the potential lengthening 

of the fire season. Further, they do not 

account for the increased pressures on the 

professional firefighting services due to 

declining numbers of volunteer firefighters 

(NIEIR 2013).

It is likely that a longer fire season will also 

reduce the window of opportunity for hazard 

reduction at the same time that the need for 

hazard reduction becomes greater. 
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4.1.	 What Does the North 
American Situation Mean 
for Australia?
Fire seasons in the northern and 
southern hemisphere have been at 
alternative times of year in the past. 
This has allowed the sharing of 
equipment and personnel between 
Australia and North America. 
Climate change is impacting on the 
fire seasons in both hemispheres 
meaning that they will increasingly 
overlap. This has the potential 
to decrease the capacity to share 
resources, putting greater pressure 
on firefighting equipment and 
personnel in both Australia and 
North America.

Specialised helicopters and planes are 

integral to Australian firefighting efforts. 

Aerial firefighting resources (see, for 

example, Figures 12 and 13) are leased by 

state and territory services from domestic 

and international companies each 

bushfire season. In the 2015-16 season, 

Australia’s leased fleet comprises more 

than 120 aircraft, including high volume 

helicopters, firebombing helicopters, 

air attack supervision helicopters, fixed 

wing firebombing aircraft, and fixed wing 

specialist intelligence-gathering aircraft. 

During the 2013-14 Australian bushfire 

season, contracted aircraft were required 

on more than 3,000 occasions, making 

more than 36,000 firebombing drops and 

delivering over 86 million litres of fire 

retardant and suppressant across the country 

(NAFC 2014). 

Some of the largest aircraft in Australia’s 

fleet, including six air-cranes and four large 

air tankers, are leased from international 

companies (Kestrel Aviation 2015). During the 

northern hemisphere summer, these services 

are contracted to firefighting services in 

North America. As the climate changes 

and bushfire seasons continue to lengthen, 

the fire seasons of the two hemispheres – 

and the demand for these critical shared 

firefighting aircraft – will increasingly 

overlap, challenging such arrangements 

(Handmer et al. 2012).

As northern and southern hemisphere fire 
seasons overlap, fire services will be less 
able to share resources.

17 THE BURNING ISSUE: 

CLIMATE CHANGE AND THE AUSTRALIAN BUSHFIRE THREAT



CHAPTER 04 

PREPARING FOR BUSHFIRES IN A CHANGING CLIMATE

Figure 12: Elvis - the Erickson Air-Crane fire bomber – dumping about 9,000L of water to assist Australian firefighters. 
Specialised firefighting aircraft such as Air-Cranes are loaned for the bushfire seasons in both the northern and southern 
hemispheres each year.

18



In addition to the sharing of equipment, the 

sharing of personnel to assist during peak 

fire seasons will also be affected. The US-

Australia resource-sharing arrangement, 

which was formalised in 2002 but has been 

operating informally since 1964, enables 

states in either country to request additional 

firefighters to provide fire suppression 

support at short notice (NIFC 2002). The 

extreme 2015 bushfire season in the US (see 

Section 3.2) pushed domestic firefighters to 

capacity. The length of the fire season and 

the number and severity of fires required 

maximum firefighter deployment, resulting 

in ongoing concerns of fatigue. Seventy-two 

Australian and New Zealander personnel 

were deployed in August and September 

to support US firefighters, particularly 

in management roles. An additional 104 

Australian firefighters were deployed to 

Canada during the 2015 season, where 

bushfires were likewise pushing resources to 

capacity. This support continues the pattern 

set in previous years, including 2002, 2003, 

2006, 2007 and 2008 (NIFC 2015b).

The sharing of firefighting personnel is a 

two-way arrangement, and firefighters from 

abroad have assisted in a number of major 

firefighting operations in Australia. During 

the 2007 bushfire season, for example, 

international reinforcements were called in 

to support Australian firefighters, particularly 

in Victoria, who had endured more than 

40 days fighting fires with little respite. The 

foreign firefighters included 100 American, 

52 Canadian and 116 New Zealand trained 

personnel (ABC 2007). With bushfires burning 

across Victoria, Queensland, NSW and South 

Australia at the time, there was limited scope 

for interstate support, and the provision of 

emergency resources from overseas was of 

benefit to the fire suppression. International 

reinforcements also assisted Australian 

firefighters following the 2009 ‘Black 

Saturday’ bushfire disaster. The US sent 73 

personnel, including three Burned Area 

Emergency Rehabilitation teams, to assist 

with fire suppression and recovery (NIFC 

2015b).

As bushfire seasons lengthen and bushfire 

weather increases in severity and frequency, 

there will be more pressure on firefighters 

and firefighting equipment. Increasingly 

firefighting services will be less able to rely 

on help from interstate and across the world 

as fires occur simultaneously. This is a major 

challenge for Australia moving forward.

The US-Australia resource-sharing 
arrangement enables states in 
either country to request additional 
firefighters at short notice.
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Having the capacity to respond 
to increasingly longer and more 
severe bushfires is a massive 
challenge for Australia. 

Figure 13: Precision water bucket drops supporting firefighting efforts in Yosemite National Park, Unites States, during the 
2013 bushfire season. Specialised firefighting aircraft are important to firefighting efforts in the United States – particularly 
with the increasing number of severe fires and increasing length of the bushfire season.
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5.	 Outlook for Australia

The first week of October 2015 brought record-

breaking temperatures and strong winds across much 

of southeast Australia (BoM 2015d). This followed 

Australia’s third driest September on record. The hot 

and dry conditions fuelled an early start to the bushfire 

season in Victoria and New South Wales, with over 

BOX 3 

200 fires burning across Victoria within just a few days 

and multiple homes being destroyed (ABC 2015). It 

is expected that climate change will contribute to an 

increase in the number of bushfires and length of the 

bushfire season in this region of Australia (Clarke et al. 

2013; Perkins and Alexander 2013; Jolly et al. 2015).
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1st to 6th October 2015 - Australian Bureau of Meteorology

Figure 14: Maximum temperatures recorded during the 1-6 October heat event. Figure from the Bureau of Meteorology (BoM 2015d).

21 THE BURNING ISSUE: 

CLIMATE CHANGE AND THE AUSTRALIAN BUSHFIRE THREAT



CHAPTER 05 

OUTLOOK FOR AUSTRALIA

Since 1970, areas of southeast and southwest 

Australia have experienced decreases in 

average rainfall accompanied by above 

average temperatures, with the past decade 

being the warmest on record in many areas 

(CSIRO and BoM 2014). The pattern of long-

term below-average rainfall and above-

average temperatures means that conditions 

such as soil moisture and fuels are prone 

to rapid drying with the approach of 

summer, boosting an active bushfire season 

(BNHCRC 2015).

It is expected that large areas of southeastern 

Australia and Western Australia, will be faced 

with above normal fire potential during the 

2015-2016 summer (BNHCRC 2015; Figure 

15). This forecast takes into account a number 

of climate and social factors. Leading into 

this year, many areas have consistently 

received below average annual rainfall 

across successive years. This has produced a 

cumulative reduction in soil moisture levels 

and increasingly dry forests and grasslands. 

Other climate drivers, such as the currently 

Hotter, drier conditions mean that 
fuels are prone to rapid drying 
with the approach of summer, 
exacerbating bushfire conditions.

strengthening El Niño event across the 

Pacific and the warmer waters associated 

with the Indian Ocean Dipole were taken into 

account. Non-climatic factors considered in 

the investigation include the distribution of 

firefighting resources, previous fire activity 

and the amount of prescribed burning 

undertaken prior to the start of the fire season. 

Most of the southeast coast of Australia 

is expected to experience above normal 

bushfire potential due to a long-term rainfall 

deficit, relatively low soil moisture, and 

relatively warm conditions predicted for 

the summer (BNHCRC 2015). Similarly, in 

Western Australia, a lack of rainfall, a long-

term deficit in the soil moisture, and high fuel 

loads have led to expectations of an above 

normal fire potential in the state’s southwest. 

The 2015-2016 bushfire season will be 

influenced by an El Niño, which is the 

phase of the El Niño-Southern Oscillation 

(ENSO) phenomenon characterised by 

warm, dry, conditions for eastern Australia 

Large areas of southeastern Australia 
and Western Australia could experience 
above normal fire potential during the 
2015-2016 summer.
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during winter and spring, and an increase in 

heatwave frequency (Perkins et al. 2015). By 

September this year, El Niño conditions in 

the Pacific Ocean had already reached levels 

not seen since the severe 1997-98 event (BOM 

2015a). The link between El Niño events and 

bushfires is complex, however, some studies 

have identified a relationship to fire weather 

conditions and bushfire activity in southeast 

and central Australia (Harris et al. 2013). 

In addition to El Niño, Australian climate is 

likely to be influenced by a positive Indian 

Ocean Dipole (IOD) phase in the latter half 

of 2015 and an ongoing positive Southern 

Figure 15: Map of the estimated bushfire potential for the 2015-2016 bushfire season across Australia. Figure adapted from 
BNHCRC 2015.

Annular Mode phase. Both are generally 

associated with a decrease in rainfall over 

parts of central and southern Australia and 

can therefore have an impact on the bushfire 

season in these regions (BoM 2015a; BoM 

2015e; Perkins et al. 2015). In 2015, however, 

unusually warm temperatures across 

much of the Indian Ocean are expected 

to bring rainfall to central and southwest 

Australia, reducing the risk of severe bushfire 

conditions (BoM 2015c). 

Above Normal

Bushfire Potential 2015-16

Normal
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6.	 Tackle Climate 
Change to Protect 
Australians
Climate change, driven by the 
burning of coal, oil and gas, is 
exacerbating bushfire conditions.

2015 is shaping up to be another hot and dry 

year for Australia. The summer of 2014–15 

was the fifth warmest on record for Australia 

and both the maximum and minimum 

temperatures were well above average for 

the season. Seven of the first ten months of 

2015 have now had above average national 

mean temperatures, including the warmest 

October on record (BoM 2015b). Winter and 

autumn rainfall was considerably below the 

long-term average for Australia as a whole 

(BoM 2015b). Globally, seven of the first nine 

months of 2015 have been the warmest on 

record (NOAA 2015b).

Increasing fire activity in several regions of 

the world has been influenced by climate 

change, as has the lengthening of fire 

seasons in many regions. In Australia, high 

fire danger weather is increasing in the 

southeast and fire seasons are lengthening. 

Australian firefighting resources will be 

influenced, not just by changes to bushfires 

in Australia, but also by changes to bushfires 

and the fire season abroad - particularly in 

North America.

Figure 16: A firefighter looks towards Mt McKay, Victoria, through the haze of bushfire smoke.
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The emission of greenhouse gases by 

human activities, mainly carbon dioxide 

from the burning of coal, oil and gas, is the 

primary cause of the changes in climate 

over the past half-century (IPCC 2013). 

Projections of future climate change and 

its impacts have convinced nations that the 

global average temperature, now at 0.85°C 

above the pre-industrial level (IPCC 2013), 

must not be allowed to rise beyond 2°C 

above pre-industrial. Societies will have to 

adapt to even more serious impacts as the 

temperature rises towards the 2°C limit. For 

southeast Australia, this means increased fire 

danger weather and longer bushfire seasons. 

Ensuring that this 2°C limit is not exceeded 

will prevent even worse impacts from 

occurring, including the crossing of tipping 

points that could drive the warming trend 

beyond the limits of human adaptation.

To have a two out of three (66%) chance of 

staying below the 2°C guardrail, we can emit 

no more than about 1,000 billion tonnes of 

CO2 from 2012 until global emissions must 

be reduced to zero (IPCC 2013). At current 

emissions levels, we will blow this budget 

in less than two decades. Based on recent 

economic analysis (McGlade and Ekins 2015), 

to have a 50:50 chance of meeting the 2°C 

limit would require that 38%, at most, of the 

world’s fossil fuel reserves can be burned 

(“reserves” are the subset of resources that 

are defined to be recoverable under current 

economic conditions and have a specific 

probability of being produced). For a 75% 

chance of meeting this target, only 23% of 

reserves can be used. Unfortunately, the rate 

of increase in global atmospheric carbon 

dioxide levels continued to rise during the 

last decade and in 2015 carbon dioxide levels 

reached a record high of more than 400 parts 

per million (ppm), compared to pre-industrial 

levels of 280 ppm (ESRL 2015). Global 

carbon dioxide emissions from fossil fuel 

combustion and industrial processes (cement 

and metal production) increased in 2013 to 

a new record of around 36 billion tonnes (Gt) 

CO2, 0.7 Gt higher than the previous year’s 

record (European Commission 2014; Global 

Carbon Project 2015).

There are some promising signs 

that progress is being made towards 

decarbonising the global economy. 

Leaders of the Group of Seven (G7) nations 

(Germany, France, Italy, the United Kingdom, 

Japan, Canada and the United States) 

have called for a cut in global emissions 

at “the upper end” of the 40-70% range by 

2050, as recommended by the IPCC, and 

a decarbonisation of the global economy 

by the end of the century (Jotzo 2015). 

Thousands of individuals and over 400 

institutions, including the world’s largest 

sovereign wealth fund and two of the world’s 

largest pension funds, are divesting from 

fossil fuel companies, together representing 

$2.6 trillion of investments (The Guardian 

2015a). Today, annual renewable energy 

capacity additions are outpacing fossil fuels 

by 40% (IRENA 2014). Renewables have 

surged globally, driven by supportive policies 

and the rapidly dropping prices, particularly 

Australian firefighting resources will be 
influenced by changes to bushfires and 
the fire season in Australia and abroad.

Figure 17 (opposite): The Blue Mountain bushfires, in October 2013, had devastating consequences, and reinforce 
the need to act on climate change (Photo by Gary P Hayes Photography – garyphayes.com/photography).
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for solar. Last year was the first year in which 

emissions growth stalled globally, primarily 

due to clean energy solutions. Despite this 

progress, however, much more needs to be 

done, and quickly. 

The evidence is clear and compelling.  

The trend of increasing global emissions 

must be slowed and halted in the next few 

years and emissions must be trending 

downwards by 2020 at the latest if the 2°C 

guardrail is to be observed. Investments in 

and installations of renewable energy must 

therefore increase rapidly. And, critically, 

most of the known fossil fuel reserves must 

remain in the ground.

Australia is on the front line of climate 

change. We must strive to cut our emissions 

rapidly and deeply to join global efforts to 

stabilise the world’s climate if we are to 

reduce the risk of even more extreme events, 

including bushfires. Australia’s emissions 

reduction target of 26-28% reduction in 

emissions by 2030 compared to 2005 

levels leaves Australia lagging behind its 

major trading allies and partners and is not 

consistent with effectively tackling climate 

change. This is the critical decade to get on 

with the job.

We must cut our emissions rapidly and 
deeply to stabilise the world’s climate.
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Preparing for a Bushfire

What can I do to prepare for a bushfire?

INFORM YOURSELF
State Fire Authorities, listed below, have the resources available to help you prepare for a bushfire. 

Use these resources to inform yourself and your family.

ASSESS YOUR LEVEL OF RISK
The excellent resources of State Fire Authorities are also available to assist you to assess your level 

of risk from bushfire. Take advantage of them.

MAKE A BUSHFIRE SURVIVAL PLAN	
Even if your household is not at high risk from bushfire (such as suburbs over 1 km from 

bushland), you should still educate yourself about bushfires, and take steps to protect yourself and 

your property. State Fire Authorities have excellent resources available to help you to prepare a 

bushfire survival plan. Look on your State Fire Authority’s website to start or review your plan. 

PREPARE YOUR PROPERTY
Regardless of whether you decide to leave early or to stay and actively defend, you need to prepare 

your property for bushfire. Check out the excellent resources and guides available on State Fire 

Authorities websites. An important consideration is retrofitting older houses to bring them in 

alignment with current building codes for fire risk and assessing the flammability of your garden.

PREPARE YOURSELF AND YOUR FAMILY
Preparation is not only about the physical steps you take to prepare—e.g., preparingyour house and 

making a bushfire survival plan. Preparing yourself and your familyalso involves considering your 

physical, mental and emotional preparedness for a bushfire and its effects. Take the time to talk to 

your family and to thoroughly prepare yourself on all levels.

NSW RFS: 
www.rfs.nsw.gov.au
1800 679 737

Queensland Fire and
Rescue Service
www.fire.qld.gov.au
13 74 68

SA Country Fire Service
www.cfs.sa.gov.au
1300 362 361

Tasmania Fire Service
www.fire.tas.gov.au
03 6230 8600

Country Fire Authority
(Victoria)
www.cfa.vic.gov.au
1800 240 667

WA Department of Fire
and Emergency Services
www.dfes.wa.gov.au
1300 657 209

ACT Rural Fire Service

www.esa.act.gov.au

13 22 81

Secure NT (Find the

Bush Fires section under  

‘Preparing for Emergencies’)

www.securent.

nt.gov.au/index.html

IN AN EMERGENCY, CALL TRIPLE 
ZERO (106 FOR PEOPLE WITH A 
HEARING OR SPEECH IMPAIRMENT)

State Fire Authorities

000

NB: Information correct as of 17/11/15

http://www.rfs.nsw.gov.au/
https://www.qfes.qld.gov.au/
http://www.cfs.sa.gov.au/site/home.jsp
http://www.fire.tas.gov.au/
http://www.cfa.vic.gov.au/
http://www.dfes.wa.gov.au/alerts/Pages/default.aspx
http://esa.act.gov.au/
http://www.securent.nt.gov.au/index.html
http://www.securent.nt.gov.au/index.html
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