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INTRODUCTION .

This report gives the current state of knowledge on the .
fire behaviour study 6n the Stirling Range Rat ional Pgrk.

It will be Aivided under the following headings:
(1) Vegetation
(2) Fuel assessment
(3) Fire behaviour |
Y (1) wina effeet "~ -
‘ : (11) Moisture effect
(111) Fuel effeet - il
(1iv) Slope effeet
(L)  Predicting fire behaviour
(5) hécommendationa,:.umg'4 X

For burning purposes there~aréitﬁfea basic fuel types
occurring in the Park, C _ :

(a) Heath
(b) Woodland
(c) Moist cully IR

(a) The bheath type fuel covera’the.viat‘majofity of the park

S

and consists of proteaceous vegetation to between two and -

three metres. There 18 very 1little fuel on the ground

apart from scattercd sedges. Consequently the important
fuel layer is the dead foliage characteristically retained

on the bush for several years and building up to form an
aerial fuel. RO .

The quantity of fuel preaen€7iéfdétermined by the vegetation

age, its stocking density and .to.a lesser extent the

predominant species. For example, the ngandra 8pe. have
very heavy concentrations of fuel compared to Lambcrtia sp.

(b) The woodland fuel is a typical forest fuel type consisting
of a litter bed of Fucalypt leaves plus a low understorey
shrub layer. The species in the park forming the woodleands
are Viandoo, yate and marri. This type covers significant
areas of the park and is particularly noticeable along the

" Chester Pass Road,

. (e) The Moist Gully type is found in the foothills of the

ranges on the Scouth facing slope in gullies with & permanent

watercoursees * It consists of a low jarrah canopy with a

dense understorey of ehrubsa. It is a minor fuel type but
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quite complex requiring spccial;';é-am in burning.

Test fires were conducted mainl.y”in the heath with a
few in the Molist Gullies. Mo fires were conducted in’
-the Woodland typee

(2) Fuel Assessment

A simple method of measuring quantity of heath type both
live and dead has been devised. The technique consists of
taking a line of twenty point samples with a thing steel rod
marked off in one foot intervalse The rod is inserted through
the vegetation end contacts either live or dead on each one
foot intercept are recorded on a yes, no basis.

The total number of live and dead contacts for the line
are sunmed and the amount of fuel read off against the tables -

o
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(3) Eire Behaviour _ ; '~

The heath type fuel was the only onme where sufficlent
information is awailable for discussion. CGeneral comments on
the other two fuel types are made later.

(1) Wind effect R

Because of the absence of an overstorey wind vérseitise
attain high speeds in this Tuel and corsequently have a
major effect on rire behaviour. Results from fires on
the North aspect slopes and the S8outh agpect flats has
shown that all other things being equal headfire rate of
:p:geadtis linearly related to wind velocity measured at
- meLres. . - eosemgly :

These relationships ares ... . . .
North aspect slopes MC = 6% fuol; quantity = 12t/ha
HFROS (m/hr) = Yind ve L= 2.

0.03

South aspect flats MC ~ 14%, fuel quantlty ~~18t/ha
HFROS (m/hr) = wWind vel o‘!ﬂbl‘) - 1.Z§
0.032 .
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213 Drying rate is very rapid coming from maturation to
burning point in one to two days provided no rain
falls in that period. C

(11) Drying days of only max temp. 44 and min RH 70% are
enough to produce the above drying rates.

- (111) The continual presence of strong winds appears to be
- a Jarge contributing factor to tha above.

(¢) There is a marked rain shadow effett caussd by the
fast ilest orientation of the ranges. 1In the 47 day
space  of the trii_l 174 mm of rain Fell on the <. J/
Hortherly aspectl This is reflected in fucl moistu
content where the soitherly aaspect is penerally wetter,
consequently baving only 15 burning days for the period
compared to 21 for the north slopese.

(111) ruel emwgg ’ 3 o1 st 7&’& '#'. afm/d

Ho actuel fuel quantity on type effect was demonstrated.
Rates of ppread for the Southern flat plots were on a par
- with and sometimes greater than the Nerthern slope plotse
As the fuel quantities on the Southern plois was greater
than the northern ones it is posaible the two effects,
l.e. slope and fuel, cancelled each other out. This

however is only surmise and consequently cammot be of any ,‘

use. More fires Iin different fuel types ere nceded to !
determine this. T A\

~

(iv) 3 effect

Ag for fuel guantity no effect was 'demionsirated. The
slopes are large, mostly in exceas.of 20° hence an effect
would be expected in the form of increased rate of sprcade
Fuel distribution could be a reason for this lack of
slope effcctes Because the fuel 1s8 not continuous some
force 1is required te push the flames from one bush to
another. It may be that slope on its own 15 not = strong
enough force to bend the flames into the next bit of fuel.
This also explains 'why wind is such a dominating influence
in fire spread in heath fuel. = ,

These areas were found to be particularly heavy with
fuel and the reason tecame chvious efter repeated attempts
to conduct test fires, that in Spring they jJuzt do not dry
out enough to carry a fire, The fires, when they do burn,
are likely to bs slower moving but more intense than heath
fires due to inhibition of wind movement by the thick scrube

Hoodlend type ' SR

This type can suffer sesverely by high intensity fires
through defoliation onr-leaf scorche Although no test
Tires were condwted, it aprears similar to “astern Jarrah
wandeco country, and wonld best be suited by low intensity
Lires shich should be fairly predictable by using the
Jarrah tablese. S »

(4) Eredicting fire behaviowr . -

As wind veloclty and moisture content have been shown to

- be the dominating factors af!‘ectin.%hrim behaviour, it 1s logical

that a prediction table utilizing theses would be adequate.,

From thé information at hand a auifa'ble table was drawn up
la;.nd found to predict quite within the accuracy limits dcesirable
ence - :
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Because of the strong influence of wind veloclty on
HFROS fire shape is also markedly affected. (Sce
section 4) ..

This fuel requires wind to'drive'the fire through the
suspended particles as they are not continuous. In
the absence of wind, fire behaviour drops and the fire
peters oute. L

Moisture Content , R‘Q;WLf-L

Moisture Content samples of suspended dead fuel were
taken at each fire. Ignition moisture content was found
to be at approximately 30% of oven dry weight.

- When moisture content was plotted against headfire rate

of spread whilst wind velocity was held constant, a
typical exponential form was realized of the general
equation y = abXx.

The shortage of fires prevented analysis of all sites,

however enough data was present for the Nor thern aspect

slopes to develop these relationships. .

0-6 km/hr wind velocity :

6.1=10 kn/hr wind velocity ... ) X = MGE 0.D.W. ;
HFROS = 492(0.8521)% - "= X

The shapes of thése.curves'mean'that for every drop of

5% in moisture content the headfire rate of spread doubles.

-gence if the rate of spread. 15;

1 20 metrea/hr at 20% Mc ‘the progression is

hO " " 15%
80- " LA 10%" ,
160 " " : 5%" - .' P

Indications are that when. wind apeed riaes over 10 kxm/hr
it tends to override the dramatic moisture content effect,

forcing the curve from an exponcntial one into almost linear,

- Cofde
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Fuel wetting end drying }.kﬁ@5¥

Thi %utumn 1974 drying trial highlighted a8 number of
points: .

(a) sSaturation of the dead material is very rapid requiring
only 2 mm of rainfall to bring the moisture content t
from 20% to 160%. 1
Any excess rainfall has no effect in the subsequent !
time for drying as it runs’ off the foliage snd is 1ost‘
through infiltration or surface flew.

ot R e



Jarrah rate of Headfire rate of spread
spread index g9tirlings. = w/hr

0 - 10 . - I

11 - 20 | e -

21 - 30 C410

31 - 40 o425

41 - 50 150

51 - 60 . .. 180

61 = 70 200

71 - 80 l . 2n0

81 - 90 320

AY

The values for the flats and slopes corresponded markedly
well highlighting the apparent lack of 8 slope effect on
headfire rate of spread. ,

An important e ffect of slope on fire behaviour is however
in fire shape., e _
. Fire shape is described by the ratio gp g Axis !

Short Axis
and indicators were found to!:e Headfire Rate of Spread and
topography, hences

Fire Shape Logg Axi flﬁnw;-k‘

Short Axis - j
HFROS Slopes ~ . | .. Flats
metres/hr L |
0 - 100 . 2.5 Uit 240
100 - 200 500 245
200 + 8.0 " 3,0

The lateral spread of a fire has great importance in
planning the type of burn required.~~~

(5) Reqommendations

(1) To predict fire behaviour allow two rainless dsays
following fuel saturation,‘thus allowlng free moisture
to dry from the fuel.,””

...x-- Mplt PO
. ‘.\'.'I-\. -

(2) Use the jarrah fire danger tablea 1 ana 3 on a 1:1
wind ratio to calculate a jarrah rate of spread lndexe.

(3) Correlate this index with reported Stirling Range
data to gain a rate of spread of headfire in heath type
fuel. .:.,,,.A-_ .

(LY With estimated headfire rate of spread and tqpographical
situation refer to reported table for fire shape.

Knowing headfire rate of spread and fire ghape it is
possible to produce a calculated fire effect. For example 1if
a hill is to be burnt and a mosailc of -burnt snd unburnt patches
gge reguired, first select a jarrah rate of spread index of

1
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HEADFIRE RATE.OF SPREAD M/HR NORTH ASPECT

Wind vel. Aerial D .

r MC% -5 7 10,12 415 17 20 25

0-2 20 45 107 5 3 2 -
3 25 17 129 6 L 3 -
L 50 37 25.18 12 9 6 3
5 75 55 . 35.25 17 12 8 L

6 100 75 50 37 25 418 12 6

7 125 95 65 50 33 25 17 8
8 ' 150 110 75 57 38 29 19 10
9 180 135 ' 90.-67- 45 35 22 11
10 200 175 100 75 50 4O 25 42

Unfortunately there was not enovgh data to draw up a similar
table for the Southern aspect site. ‘ :

The usefulness of the above table depends entirely on the
users knowledge of the fuel moisture content prior to 11ghting.f
As there is no way of knowing this at prescnfy the table is
valueless. A trial to evaluate the use of el moisture
indicators (in this case 412 mm Pinus radiata dowels) was planned
for this year, but was abandoned wgen‘”‘lhe project was suspended.

A $econd approach to predictirig fire behaviour, that is
correlating the Stirling Range data with an already established
fire behaviour table, was made. . _

The table chcsen was the jarrah Forest Fire Danger Tebles
which basically contain three steps: . :

(1) Basic Fire Danger. An estimation of fuel moisture content
subJject to relative humidity _and;tempcrature fluctuationse

(Z) Head Fire Bate of Spread - aj;c'dmbination of moisture content
and wind velocity to give an estimated headfire rate of
spread. e

(3) Rainfall Correction Factor.! An estimation of avallable
- fuel due to free moiature'.'_.‘;_}'::f;;;; I ,
Table 2 is of no value to Stiriing Range fuel because unlike
a forest fuel, 1t does not form a layer which dries sequentially
from the tep. ' NP .

Consequently when attempting ‘the-correlation with the
Stirling Range fires, any fires that were obviously affected
by free moisture were excluded so that Table 2 was omitted from
calculations of Jarrah rate of spread.

i

A Barrah rate of spread index.was calculated for the
Stirling Range fires using a 1:1 wind ratio. The Jarrah rate
of spread index was averaged for fires in the following classes,
0-50 metres/hr, 51-4100, 101=-150, 151-200, 201-250, 251-~300,
301=350, and plotted against the class mid point. A smooth
curve resulted giving the following information.
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200 metres/hr and as burning is on a slope a fire shape o

This will give a headfire rate of spread in excess of
r8.)7

If the extent »f the slope is 1000 metres the spots at
the bottom must be no closer than 125 metres if flank fire
close up 1s to be avoided. The actual distance apart of the
spots will be determined by the width of unburnt vegetution
required between the burnt strips. C

If a total burn is desired-théfébaf fires should be
placed so as flank fires overlap before the headfire has
completed 1its course, and the burn timed to finish before 6 p.m.

Test fires have indicated ﬂnatlin Spring for which these
instructions apply, fires will not sustain overnight due to
high moisture pick-up with a rising relative humidity.
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