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Notes: 
This model applies to spinifex-dominated grasslands that are: 

 6-20 years old  
 fuel load 3.5 -12 t/ha 
 cover 25-45% 
 height 20-40 cm 
 clump profile moisture content 10-35% 

 
The model explained about 79% of the variation in rate of spread of ~80 experimental fires in the 
Great Sandy and Gibson Deserts so does not cover the entire range of potential burning conditions. 
 
The model does not incorporate long distance spotting, which is not a common feature of spinifex 
fires. 
 
If there is significant cured soft grass and herb in-fill following exceptional rainfall, or there is >70% 
cover of spinifex, consider using the grassland model. 
 
The use of the Australian Water Availability Project data (http://www.csiro.au/awap/ ) for estimating 
the moisture content of live spinifex clumps has had limited testing, but shows promise for sub-
regional scale estimates, even though it is a relative rather than actual measure of soil moisture. 
 
Spinifex meadows will not always fit neatly into one of the five fuel classes shown below so choose 
the class that most closely resembles your situation.    
 
Due to insufficient experimental data, rate of spread estimates for Class 5 spinifex fuels (20+ years 
old) are not included. As reflected by the model equation below, after peaking at 20-30 years, fuel 
quantity and cover often declines in very old spinifex. 
 
Direct measurement of model inputs is preferred but not always feasible, hence indirect measures 
are included. 
 
A Mk3 spinifex fire behaviour model is currently being developed but will not be ready for operational 
use until mid 2015. 
 
Two-step process: Step 1: Will fire spread? 
 
SI = 0.57(U) + 0.96(Q) – 0.42(PMC) -7.4 
 
Where:  
 
SI = spread index.  
If SI < 0, then the fire is unlikely to spread (no-go) – the more negative the SI, the less likely is fire 
spread. Further calculations may be unwarranted.  
If the SI > 0, then the fire is likely to spread (go-go) – the more positive the SI, the more likely is fire 
spread. Go to the next step and calculate the likely Rate of Spread.  
 
U =  wind speed @ 2m (km/h). Open wind speed will be approximately 1.2 x wind speed at 2 m.  
Q = fuel quantity (t/ha oven dry) (see below) 
PMC = clump profile moisture content (% oven dry) (see below) 
 
Step 2: If SI > 0, calculate Rate of Spread 
 



ROS = 155(U) + 141(Q) – 230(PMC) + 1580 
 
Slope Correction: 
 
ROSsl = ROS*e0.068S 

 

(Follows McArthur’s rule – double slope = double ROS) 
 
Where: 
 
ROS = Rate of Spread (km/h) on level ground 
S = slope (degrees) 
ROSsl = Rate of Spread (m/h) corrected for positive slope  

 
1. Estimating fuel quantity (Q; t/ha) 

 
1A: Directly by destructive sampling (preferred) 
 
1B: Indirectly from fuel age (time since last fire) 
 
Fuel quantity (t/ha) = 1.21(fuel age yrs) X (e-0.041Xfuel age) 
 
1C: Indirectly from fuel structure (see below). 
 
2. Estimating the moisture content of spinifex clumps (Profile Moisture Content- PMC) 
 
2A: Direct measurement using moisture meter (preferred) 
 
2B: Indirect from clump colour (under development) 
 
2C: Indirect estimate from relative soil moisture (under evaluation)  
 
Class 2 spinifex fuel (6-10 years old): 
PMC (%) = 40.4(AWAPUF) + 18.5 (√(RH/20)) 
 
Class 3 spinifex fuel (11-15 years old): 
PMC (%) = 40.4(AWAPUF) + 14.5 (√(RH/20)) 
 
Class 4 spinifex fuel (16-20 years old): 
PMC (%) = 40.4(AWAPUF) + 10.5 (√(RH/20)) 
 
Where: 
 
PMC = Clump profile moisture content (%) 
RH = relative humidity 
AWAPUF = Australian Water Availability Project http://www.csiro.au/awap/ 
Use relevant Monthly Relative Soil Moisture (Upper Layer) Fraction” value from map  
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Class 1 (<6 years old) 
Spinifex seedlings mostly <15 cm tall and <15cm wide. Plants are discrete,  mostly separated. No 
dead leaves or stolons in centre of plant. Some residual stolons from pre-fire plants and some fresh 
charcoal evident on woody material. No flower or stalks on spinifex. Epicormic shoots may be evi-
dent on trees and shrubs. Soft grasses and herbs may be abundant.   
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Cover 
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Cover fuel  
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Bare ground 
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Spinifex ht 
(cm) 

Fuel load   
(t/ha) 

15-20 0 15-25 20-40 60-80% <15 <3.5 

Rate of Spread (m/h) 

Fire is unlikely to spread in this fuel class unless there is a continuous (>70%) cover of 
cured soft grass and/or herbs, which can occur on some sites, especially following excep-
tional rainfall. In this situation, the Grass Fire Model applies.   



Class 2 (6-10 years old) 
Mostly discrete, compact hummocks, some joined. No or few dead (black/grey) leaves or stems evi-
dent in hummocks. Spinifex flower/stalks present. Most plants 20-30 cm tall and 20-30 cm wide. 
Some soft grasses and herbs present.  
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Class 3 (11-15 years old) 
Plants are roughly circular, dome-shaped clumps 20-35 cm high, 20-50 cm wide. Many discrete, but 
many are joined. Most have dead (black/grey) leaves and stems forming in the centre of the hum-
mock and in the growing front.  Spinifex flower/stalks present.   
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Class 4 (16-20 years old) 
Oldest plants have formed ‘donuts’ up to 3 m diameter with bare ground or sparse dead stems in the centre and 
usually a narrow band of dead stems behind the live front. Sometimes the growing front is fragmented.  These 
meadows can be mixed age, with some younger plants. 
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