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Ignition Thresholds 

for Grass Fuels

Investigate ignition thresholds Investigate ignition thresholds 
conditions for grass fuels from conditions for grass fuels from 
five common ignition agents:five common ignition agents:

Hot MetalHot Metal

Hot Carbon EmissionsHot Carbon Emissions

Metal SparksMetal Sparks

Organic EmbersOrganic Embers

Open FlameOpen Flame

Study Objective

•• 100% cured grass fuels100% cured grass fuels
(Hard Tussock and Brown Top)(Hard Tussock and Brown Top)

•• Varied fuel moisture content (0 Varied fuel moisture content (0 -- 171%) 171%) 

and wind speed (0, 1, 2 m/s)and wind speed (0, 1, 2 m/s)

•• Laboratory and field experimentsLaboratory and field experiments

Ignition Thresholds 

for Grass Fuels

Methodology
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Hot MetalHot Metal

Metal SparksMetal Sparks

Hot Carbon EmissionsHot Carbon Emissions

Organic Organic 

EmbersEmbers
Open FlameOpen Flame

Ignition Thresholds 

for Grass Fuels

Results

55% MC57Wind = 1 ms-1

28% MC75No wind
Open Flame

37% MC69N/AMetal Sparks

65% MC52N/ACarbon Emissions

452ºC100Horizontal Hot Plate, Wind = 1 ms-1, MC = 1%

429ºC100Horizontal Hot Plate, Wind = 2 ms-1, MC = 1%

421ºC 100Vertical Hot Plate, Wind = 1 ms-1, MC = 1%

398ºC100Vertical Hot Plate, Wind = 2 ms-1, MC = 1%

Hot Metal

ºC or MCFFMC

Ignition Threshold
ScenarioIgnition Source

55% MC57Wind = 1 ms-1

28% MC75No wind
Open Flame

37% MC69N/AMetal Sparks

65% MC52N/ACarbon Emissions

452ºC100Horizontal Hot Plate, Wind = 1 ms-1, MC = 1%

429ºC100Horizontal Hot Plate, Wind = 2 ms-1, MC = 1%

421ºC 100Vertical Hot Plate, Wind = 1 ms-1, MC = 1%

398ºC100Vertical Hot Plate, Wind = 2 ms-1, MC = 1%

Hot Metal

ºC or MCFFMC

Ignition Threshold
ScenarioIgnition Source

Thresholds for a 50% probability of ignition
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Ignition Thresholds 

for Grass Fuels
Results  Open Flame Model
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Ignition Thresholds 

for Gorse Fuels

Study Objective

•• Understand and model fuel Understand and model fuel 
moisture relationships in dead moisture relationships in dead 

gorsegorse

•• Investigate threshold Investigate threshold 
conditions for fire development conditions for fire development 
(ignition and fire spread) in (ignition and fire spread) in 

gorse fuelsgorse fuels
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Ignition Thresholds 

for Gorse Fuels

Methodology

•• Daily and hourly fuel moisture Daily and hourly fuel moisture 
sampling of gorse fuel layerssampling of gorse fuel layers

•• Fire ignition tests (not spread)Fire ignition tests (not spread)

––cigarette lighter, individual cigarette lighter, individual 
bushesbushes

•• Fire spread tests (ignition and Fire spread tests (ignition and 
sustained spread)sustained spread)

––drip torch, contiguous gorsedrip torch, contiguous gorse

Ignition thresholds for fire development Ignition thresholds for fire development 

in terms of a 50% probability of ignitionin terms of a 50% probability of ignition

Ignition Thresholds 

for Gorse Fuels
Results

Elevated m (%) FFMC Ignition Fire Spread 

> 36% < 69.5 NO NO 

30 – 36% 69.5 – 73.9 MARGINAL NO 

26 – 30% 74.0 – 77.0 YES NO 

19 – 26% 77.0 – 82.7 YES MARGINAL 

< 19% > 82.7 YES YES 
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Ignition Thresholds 

for Gorse Fuels

Results    Ignition & Spread Model

Elevated m (%)

0 20 40 60 80 100 120

P
ro
b
a
b
ili
ty

0.0

0.2

0.4

0.6

0.8

1.0

Success

Marginal

Failure

Success/marginal

Marginal/failure

P(success)

P(success/marginal)

Management Applications

No Wind Wind = 1 m/s

100 1% 1.00 1.00

96 5% 1.00 1.00

91 10% 0.99 1.00

86 15% 0.98 1.00

82 20% 0.91 1.00

78 25% 0.69 1.00

74 30% 0.34 1.00

70 35% 0.10 1.00

67 40% 0.03 0.99

63 45% 0.01 0.96

60 50% 0.00 0.83

57 55% 0.00 0.53

55 60% 0.00 0.20

52 65% 0.00 0.05

49 70% 0.00 0.01

47 75% 0.00 0.00

FFMC MC
Probability of Ignition

Grass

Fuels

Open

Flame

Example
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Management Applications

Grass Fuels

• access restrictions or closures
• education

• restriction or prohibition of use of open 

flame or spark hazardous activities

Gorse Fuels

• permit issue
• burning prescription

Grass Project

• Tony Teeling, DOC
• Stuart Anderson, Scion
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