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8 Interactions between Climate Change Fire Regimes and Biodiversity in Australia  A Preliminary Assessment 

Summary of findings from case studies
The regional case studies illustrate the diversity of potential impacts of climate change on fire 
regimes and biodiversity. They highlight the complex interactions that occur between climate 
change, fire regimes and biodiversity at the landscape scale. Climate change is likely to alter fire 
regimes (in terms of frequency and intensity of fires) through different mechanisms in different 
parts of the country. This will, in turn, affect the composition and structure of species assemblages. 
Climate change will also have direct impacts on biodiversity by causing shifts in the distributions of 
species. Climate-induced changes to biodiversity will also drive fire regimes by changing the amount 
and composition of fuels. Hence climate change, fire regimes and biodiversity have complex feedback 
interactions (positive and negative) with different potential outcomes for different biomes. 

Drought and moderate to severe fire-weather occur annually in savannas, therefore an increase in 
dryness and severity of fire-weather under climate change is unlikely to have a major impact on fire 
regimes in this biome. Exotic grasses are more likely to have a major influence on future fire regimes 
and biodiversity in savannas than is climate change. 

Climate change will probably have the most significant impacts on both the fire regimes and 
biodiversity of sclerophyll-dominated vegetation such as the forests of south-eastern Australia and 
south-west Western Australia. In these forests, projected increase in very high and extreme forest 
fire-weather danger as a consequence of climate change is likely to increase area burnt and fire 
frequency. Stronger or more frequent drought may reduce the rate of post-fire regeneration.  
Thus, there may be increased risks to both interval and intensity-sensitive species as a consequence 
of changed climate and changed fire regimes.

A response framework for fire management for biodiversity conservation in a  
changing climate
The regional case studies show that management of fire in areas managed for biodiversity 
conservation is likely to become more complex. There is uncertainty because of the complexity in the 
interactions between climate change, fire and biodiversity. Fire management will need to embrace 
this uncertainty. 

An adaptive management approach is the ideal for managing fire in a changing landscape because 
it inherently deals with complexity, uncertainty and competing demands on resources. The key 
features of an adaptive management framework are as follows.

 

Adaptive
Management

Cycle

State the objective

Predict ecosystem 
response to different 
actions; based on 
current knowledge

Monitor ecological 
outcomes of actions

Revise activities in
the light of the results
of the monitoring

Decide and 
Implement actions
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Environment
CO

2
, temp, rain

storms, fire, flood, sea level

Individual ecology
breeding, establishment, growth
competition, predation, morality

Individual biology
physiology, lifecycle timing

Species population
genes, abundance, distribution

Ecosystem

Societal values

genes, composition, funtion

existence, ethic, aesthetic,
pollination, pest control, 

disease, damage, 
food, fibre, genetic resources, 

carbon storage, water, air

FIRE REGIMES
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Future days with very high and extreme (VHE) fire danger 
Table 4.3 shows the changes in all VHE days for various climate change scenarios. This category contains 
all days with an FFDI in excess of 25; it includes very high, severe and extreme days. By 2020, increases in 
VHE average 2–13% for the low emission scenarios and 10–30% for the high emission scenarios. By 2050, 
the range of percentage increase of occurrence of VHE days is much broader, averaging 5–23% for the low 
scenarios and from 20–100% for the high scenarios. The degree of change depends on the location, warming 
scenario and the particular global climate model used. For example, at Cobar between 64 and 100 VHE days 
are expected by 2050, compared to 56 at present, whereas at Melbourne Airport there would be 16 to 24 VHE 
days by 2050, compared with 15 at present. With respect to days of ‘extreme’ fire danger only, (FFDI > 50)
modelling suggests that the number of such days increases 5-25% by 2020 for the low scenarios and 15-65% 
for the high scenarios. By 2050, the increases are generally 10-50% for the low scenarios and 100-300% for 
the high scenarios (See Table E1, p3, in Lucas et al. 2007).

Considerations and caveats
By performing a seasonal analysis (data not shown), an estimate of changes in the timing of fire seasons can 
be made. The greatest changes in the median FFDI are seen in the season of highest fire danger, generally 
summer (December to February). A large change is also seen in the season prior to the peak season as well. 
Generally, this change is larger than that for the season immediately following the peak. The ‘off season’, 
usually winter (June to August), tends to have the smallest increase.

Taken together, these results suggest that fire seasons will start earlier and end slightly later, while being 
generally more intense throughout their length. This effect is most pronounced by 2050, although it should 
be apparent by 2020.

The changes to the fire season do not represent a uniform shift across all years. Rather, the fire seasons 
shift by different amounts in different years. Some change in the number of VHE days is seen in most years, 
suggesting that in most years some increase in fire danger will be observed. In many cases, the largest 
increases are seen in years that are already more extreme in the current climate (e.g. 1982–1983, 1997–1998, 
2006–2007). By 2050, the scenarios suggest that what were more ‘marginal’ years, such as the late 1970s 
and early 1980s, become equivalent to (or exceed) what are the more extreme years in the current climate. 
However, many of the less extreme years, which show few VHE days, remain so in the projections, with little 
increase expected.

Climate change is likely to cause an increase in the number of very high fire danger days in some areas. This may increase the severity 
of fires. Severly burnt subalpine snowgum (Eucalyptus pauciflora) woodland with healthy understorey, on Spion Kopje ridge, Bogong 
High Plains region, Alpine National Park, Victoria, 2003. 

Source: Henrick Wahren, La Trobe University
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T   25ºC
RH 50%
WS 10 km.hr-1

DF 7

T   35ºC
RH 30%
WS 10 km.hr-1
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EMBYR - Yellowstone National Park
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FIRESCAPE - south-east Australia
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LAMOS - Corsica
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LANDSUM - Northern Rocky Mountains
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SEM-LAND - W est -central Alberta
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C a n b e r ra  A ir p o r t  F F D I y = 0.02x - 31.97
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Adaptive
Management

Cycle

State the objective

Predict ecosystem 
response to different 
actions; based on 
current knowledge

Monitor ecological 
outcomes of actions

Revise activities in
the light of the results
of the monitoring

Decide and 
Implement actions
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