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Context
• When might prescribed burning make a 

difference to the spread of bushfires?
• Vegetation and fuel type
• Previous fire history
• Weather factors



Southwestern Australia
showing location of five 
large fires (>90 000ha)

1990/91 fire season
>700 000 ha burnt at:
Lake Johnston
Dundas
Mt Ragged

Presenter
Presentation Notes
Area shaded green on the map of southern Western Australia has become known in recent years as the Great Western Woodlands

Covers an area of about 16 million ha, significant even in the scale of the Australian continent

Annual rainfall varies from around 300 mm at the western margin to less than 250 mm at the north eastern extent

Coloured shapes represent 5 large fires used as case studies

Three of these fires occurred in the summer of 1990/91



Fire Start date Duration of fire activity
(days)

Final fire area
(ha x 1000)

Lake Johnson 19 Dec 1990 36 151

Dundas 20 Dec 1990 70 478

Mt Ragged 6 Jan 1991 53 93

Forrestania 21 Jan 1994 9 466

Holland Track 5 Dec 2004 37 311

Re-constructed spread of five large fires
Thanks Katherine Z and Vicky R!
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Presentation Notes
Table gives details of ignition date, duration and final area burnt by 5 large fires

The Dundas fire began in December 1990 and burnt for 70 days reaching a final size of 478 000 ha

Total area burnt in the 1990/91 season more than 700 000 ha

Contrast this with the Forrestania fire of Jan 1994 that burnt 466 000 ha in only 9 days of fire activity

Plotting area burnt against days since ignitions reveals three distinctive patterns of fire activity

Very rapid growth – Forrestania

Relatively steady growth with periods of rapid growth (Lake Johnson, Dundas, Holland Track)

Fire activated after a long period of dormancy (Mt Ragged)



The remarkable spread of the 1994 Forrestania fire

22 Jan: ignited by lightning

23 Jan: 58 000 ha burnt, fire size 
increased by backfiring

24 Jan: Fire spread 80 km, area 
increase 350 000 ha

Weather
Max temp 40°+

Dry adiabatic mixing to 5000m+

NNW winds 
46 knots at 1000 m (900hPa)
Linked to approaching low 
pressure system south of fire

Presenter
Presentation Notes
Forrestania fire exhibited a remarkable spread event on 24 January three days after ignition

Backfiring undertaken from the interface with agricultural land may increased fire size on 23 January, widening the fire

Jan 24 saw extreme fire weather with very high temperatures and deep mixed layer to >5 000 m

Fire spread was driven by NNW winds arising from an approaching cell of low pressure (cut-off low) 

Head fire travelled 80 km reaching extensive salt lakes in the evening that fragmented the fire front

Satellite imagery showed fire growing by more than 350 000 ha in less than one days burning

ERA shows broad synoptic patterns but higher resolution numerical modelling to properly understand processes affecting fire behaviour



Vegetation and fuel type
Gimlet – 19 year-old saplings burnt by mild fire May 2012 – 95% deaths



Dundas Nature Reserve
synchronous basal fire scars in an area burnt mildly during summer bushfire



Forrestania
Vegetation structure change along previous fire boundaries



Structural change in eucalypt woodlands near Lake Johnson 
burnt by high intensity bushfire in January 1991

1995 2006
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Presentation Notes
High intensity fires can cause long-term structural change in eucalypt woodlands, taking many decades or even several centuries to return to a mature stand structure

These photographs illustrate the same area of eucalypt woodland 4 years and 15 years following a severe bushfire in January 1991 at Lake Johnson

Note the arrow pointing to the suspended branch in the tree



Inputs for prescribed fire planning
• Vegetation mapping

- structural type (woodland, mallee, shrub)
- dominant species (fire tolerance)

• Previous fire history (+severity)
- structural condition

• Better understanding of fire response for key plant 
species, and tools to support practitioners







Weather factors
• Deployment of portable AWS to burn sites
• Building knowledge of good burning 

windows by good observation & recording
• Embedded meteorologist (MaxBurn)
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