
O’Sullivan (Northcliffe) bushfire
February 2015



O’Sullivan fire facts
• Burnt area 98 650 ha, perimeter 295 km
• Largest single fire in south-west forests since 1961
• Active as a Level 2 fire for 19 days
• 1670 personnel from multiple agencies
• South-West Hwy closed for several weeks causing 

significant disruption to community and economy
• No serious injuries, despite near-miss incidents
• One ignition point………………..

Presenter
Presentation Notes
 Mediterranean type climate with cool moist winters and an extended dry summer and autumn. Annual rainfall varies from 1400 mm near the Southern Ocean to 700 mm at the north-eastern extent of the region, and has been declining since the 1970s particularly in the autumn and early winter months Warren region has a total area of 1.6 M ha, of which 60% is public land managed by Parks and Wildlife Public land includes State forest, plantation, national park and other conservation land tenures  Terrain is undulating, with dominant features being the elevated plateau of the southern part of the Yilgarn craton at around 300 m elevation, and a lower coastal plain on marine deposits Diverse range of vegetation including tall open forest, open forest, woodland and shrubland  Much of the public land managed is relatively remote and in extensive tracts with limited access. Bushfires therefore have the potential to grow to large size, and to spread unimpeded across the mosaic of vegetation types within the landscape 



Fire 19 O’Sullivan – 10/03

Jarrah-marri Mature karri Regrowth karri 30 years old
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 Full crown scorch in most tall forest burnt by head and flank fire (>30 m height) Complete canopy consumption (defoliation) in low open forest and shrubland, and in areas of tall forest burnt by headfire on 4/02



Regrowth forests

Mosaic of mature and regrowth 
forest created by harvesting

Karri regrowth

Jarrah regrowth
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Strategic importance to future timber supply for Western AustraliaLarge proportion has not had prescribed fire re-introduced since regeneration and potentially carrying heavy fuel loads



Time since fire (fuel age) for areas burnt by 
the O’Sullivan fire
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Presentation Notes
 Complex fuel mosaic, particularly in forest blocks with even-aged regrowth forest established following timber harvesting Regrowth stands of multiple ages Unburnt stream reserves Some predominantly coastal heath and low forest blocks had multiple fuel age from previous mosaic burning Fuel age data courtesy of Vicki Reynen and Glen Daniel FMSB



Fire 19 O’Sullivan – 10/03

Western end

Eastern end
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Presentation Notes
 Full crown scorch in most tall forest burnt by head and flank fire (>30 m height) Complete canopy consumption (defoliation) in low open forest and shrubland, and in areas of tall forest burnt by headfire on 4/02



Seasonal dryness and fuel availability

Tall forest – karri/tingle
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 The Soil Dryness Index tracks the dryness of soil, woody debris and deep litter beds and is a useful indicator of the duration and severity of seasonal dryness Dryness builds during December and January reaching a peak in early March Tall open forests of karri and tingle generally dry from mid December to the end of March



Seasonal pattern of lightning ignition for the 
Warren Region 1977-2015

Data are proportion of fires by month
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Presentation Notes
 The main period of lightning ignition was from December to March inclusive, with 93% of ignitions during these four months  Lightning ignitions were detected as early as 23 October and as late as 1 June in some years



Trend in number of lightning ignitions
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 The pattern of lightning ignition reveals an increased number of ignitions in the decade from 2002/03 onwards Four of the five most active seasons occurred during this decade, and each of these seasons had an event where ≥10 ignitions were detected within a 2 day period The 2002/03 season was the most active lightning year in the period of the study and recorded two events with ≥10 ignitions The most recent decade has also experienced lightning ignitions in spring (October) and late autumn (May, June) that were not evident in the first 25 years of the study period 



Widespread lightning on Wed 28 Jan
Donnelly (detected@)
• Don_016 (15:30 28/01)
• Don_017 (12:51 29/01)
• Don_018 (13:36 29/01)
• Don_019 (09:55 30/01)
• Don_020 (11:42 30/01) 

escalated to Emergency 
Warning @ 13:40 30/01

• Don_021 (13:00 30/01)

Frankland (detected@)
• Frk_011 (15:50 28/01)
• Frk_012 (11:30 29/01)
• Frk_013 (15:05 29/01)
• Frk_014 (10:34 30/01)
• Frk_015 (11:22 30/01)
• Frk_016 (11:51 31/01)
• Frk_018 (14:30   4/02)
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 Lightning storm ignited 13 bushfires across Warren Region, with a further fire possibly also attributed to lightning Departmental resources fully committed to suppression effort Donnelly Fire 20 escalated rapidly to Emergency Warning status due to imminent threat to life, property and main road between Manjimup and Mt Barker, and received priority for resourcing on Friday 30/1. Donnelly Fire 19 (O Sullivan) was regarded as low immediate threat due to distance from private property and Northcliffe townsite (>20 km)



Weather conditions: Fire 19 O’Sullivan
Ignition / Escalation / Trough passage

Date TMax T1500 RH1500 Wind0900 Wind1500 Max. wind 
gust

JarrahA

SMC
JarrahB

FDI

(°C) (°C) (%) (km h-1) (km h-1) (km h-1) (%) (m h-1)

28 Jan 37 23 74 NNE@20 WNW@13 N@48 4 94

29 Jan 28 26 61 SW@15 SSW@22 SSE@43 9 60

30 Jan 32 31 34 SE@19 SE@20 SSE@39 9 45

31 Jan 30 28 36 ENE@22 ENE@28 ENE@48 7 120

1 Feb 31 29 31 ENE@30 NE@20 ENE@46 7 90

2 Feb 34 30 35 NE@22 NNW@13 ENE@41 6 58

3 Feb 37 34 29 NE@9 S@20 NE@39 4 130

4 Feb 35 29 50 NNE@17 NNE@6 NNW@46 3 82

5 Feb 27 19 100 NNW@11 SW@17 WSW@33 9 45

6 Feb 24 22 65 SSW@13 SSW@24 SSW@37 22 16

7 Feb 25 24 53 ESE@15 S@15 SE@39 12 23

8 Feb 35 34 30 NE@22 W@13 NE@37 7 48
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Presentation Notes
Pemberton 95th percentile fire weather conditions for the Restricted and Prohibited burning season (19 Nov-12 April = 145 days based on 13 years of observations)Jarrah SMC 6%Jarrah FDI  100Fire danger approximated 95th percentile values for Pemberton equating to the worst day in 20, implying that worse conditions may occur on around 7 days each fire season.Dry fuels, with very low moisture contents predicted on 28/01, 3/02 and 4/02Deep litter profile dry and completely available to burn.



Fire 19 O’Sullivan – 11:00 30/01

Photo: Greg Simpson
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 Fire 19 remained small and inactive on 30/1 burning quietly in 5 year old fuel on 30/1 Attempts to contain Fire 19 were frustrated by several breakdowns of contract low loader and bulldozer



Fire 19 O’Sullivan – 18:30 31/01
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 Fire 19 began to escalate from mid-morning on Sat 31/01 Waterbombing was not effective due to heavy forest canopy, and machine + ground crews were withdrawn late morning due to safety concerns (poor visibility in thick forest, potential Deadman Zone) Fire ran strongly with prevailing East side winds, probably assisted by favourable gully alignment and upslope run Attempt to edge south on Deeside Coast Rd not successful, with numerous hopovers into heavier fuel Main head fire crossed Deeside Coast Rd with spotting up to 1 km in advance of headfire Began to scale up for a major fire with potential to threaten Northcliffe



Fire 19 O’Sullivan – 07:00 1/02
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 Fire continued to burn strongly throughout night with active spotting under gusty NE winds Based on 4 day outlook, predictions indicated that a realistic outcome would be for the fire to spread west to Northcliffe and south to the 3 year old fuel from the 2012 Babbington bushfire Priority was to hold the fire south of the corridor of private property (farms, rural smallholdings, plantations) extending to the east of Northcliffe



MODIS – 14:27 Sunday 1/02
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 Fire continued to burn strongly throughout night with active spotting under gusty NE winds Based on 4 day outlook, predictions indicated that a realistic outcome would be for the fire to spread west to Northcliffe and south to the 3 year old fuel from the 2012 Babbington bushfire Priority was to hold the fire south of the corridor of private property (farms, rural smallholdings, plantations) extending to the east of Northcliffe MODIS imagery courtesy of Paul Rampant



Fire shape – 10:30 Sunday 1/02
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 Image shows fireshape plotted earlier that morning based on aircraft observations – a good match



Fire 19 O’Sullivan – 17:30 2/02
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 Fire extended south through Boorara forest block which was predominantly even-aged regrowth karri forest regenerated following timber harvesting from 1969 to 1990 Included a number of stands thinned commercially during the past decade which carried additional thinning slash fuel No suppression action taken on southern flank of the fire IMT recognised early that the eastern end of the fire needed to be contained before a trough movement expected Tue/Wed that would bring westerly winds Travelled 24 km in 36 hours = mean rate of spread of 650 m/h Strong demonstration of the benefit of 3 year old fuel from 2012 Babbington fire, preventing significant spread on southern and western sides 



Fire 19 O’Sullivan – 17:30 2/02

Convection column over the eastern 
end of the fire observed from 
Manjimup 60 km distant.

A similar but independent convection 
column existed at the western end of 
the fire…….

Red glow was visible from Manjimup 
in the evening.
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Fire 19 O’Sullivan – 08:30 4/02
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 Fire crossed west of Northcliffe to Windy Harbour Rd and did a major run southwards to the coast through shrubland and open woodland during the night Focus on protection of live and property at western end of the fire meant that only very limited resources could be released to begin work on containment of the eastern side of the fire, despite its potential being recognised Concern for potential for south-west winds to push fire through Northcliffe and towards Pemberton with very limited options to contain the fire in heavy forest fuel and dissected terrain along Warren River valley



Lower south-west – 10:30 4/02
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 Mid-morning MODIS image showing convection column and smoke plume dispersal for the Lower Hotham and O Sullivan fires burning under influence of a strong northerly flow



Fire 19 O’Sullivan – hotspots 10:40 4/02
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 Sentinel hot spots illustrate very active spread on the eastern flanks of the fire following the trough movement and shift to westerly winds Northern containment lines held alleviating the potential threat to Northcliffe and Pemberton South West Highway linking Manjimup to Walpole and Albany closed by the fire Concern over potential for fires to spread north to Lake Muir – limited areas of young fuel to impede its path (Boyndaminup block)



Fire 19 O’Sullivan – 19:30 5/02
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 Fire behaviour moderated on 5/02 with light drizzle across much of the fireground However, there was a large amount of perimeter to be secured through backburning and intensive mop-up Significant pockets within the fireground to be burnt our using aerial ignition Fire not regarded as contained securely until a further full weather cycle completed on 20/2



Issues for fire weather and prediction
• Large scale of fire meant weather influences varied 

with time and place (eg. coastal vs inland)
• Spot forecasts  required for multiple locations
• Three fixed weather stations plus a few portables to 

cover a very large area
• Spread predictions based on DEFM (Vesta) modified 

for wind ratio in karri forest types
• Strong gradient of temperature and moisture, 

conducive to strong convective activity
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Related information:
• Report from BoM on weather conditions for periods 

of active fire growth
• Major incident review report
• Ongoing work to relate crown scorch and tree 

damage to fire spread and fuel age
• PhD study by Hannah Etchells (UWA) focused on 

fire severity, tree response and understorey species 
dynamics

• Early floristics responses studied by wardell-
Johnson et al. (2018) Pac. Cons. Biol. 23
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