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The four main criteria that affect headfire rate of sprecad are: , g

" (a) Wind velocity T
(b) TIuel liolsture Uontent.‘ﬂ_”;“um - . |

(¢) TIuel _ T%;;:L< : i
- (d) S3lope : - fﬁﬁ<" j

Of these FoOb Iires in the heath type vegetation wind VC.lOClty
measured at 1.5 metrcs appeared to be the most crucial, thence
to test thu the data was classified into R

1. roughly normal fires T'Tf;f R 18
2. fires obviously affected by Moisture content 9
.t 3. Tires obViously affected.by:fuel content 2

h”Nﬁ YELOCITY
- The roughly normal fires numbered eighteen and these were .

divided into slope and non slope fires and scpdrqtely plotted
agaihst wind velocity. . .

' The results of this JUaLlIIEd the belief that wind was a '
deminant part in fire behaviour. as_excellent k&near relationshipd
were found. - : : . s \
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hence Tfor c'1opes 86m and flats BBA‘of‘variation in headfire
rate of uprcad can be accounted.for by'w1nd veloc1ty at 1.5 metres.’

This 1eaves only ALY% and 12% of‘the variation to be GAPlJlnCd
for in terms of moisture content: and fuel quantity.

It must be remembered however that the fires,had previcusly
been classif'ied rejecting those that.were obviously affected
by moisture content, and as fuel quantity was. fairly uniform
in the plott thib variable was alﬁo minimised.
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Therefore the 14 and 129 unaccounted variation allowed for
moisture content and fuel quantity.does not reflect thec true
b field position,merely that of thL selecLed data.
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: The neAL step wus Lo loOlﬂte the efiect of fuel ilolsture bontent.
1t would be of mo avail to plot fuel MC% against HFROS because
the largée ce¢ffect wind velocity has oniheadfire rate of spread
has already becen shown and therefore any. . varlsdtion due to
moisturc econtent would almost certainly be maokcd by wind velocity.

The aim then 1s to put the fires into classcs of wind specd
then plob IIFROS vs MCY% for the fircs in each class AN
complication to this is that in- this~case there wcre f'ew fires
(28) with a large ringc in wiﬁdspeed 1= 15 km/hr plus site
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1ons (e.n. ulope) which must be ellmlnated. The
result of this is thal there arc only one or two classes
w1th ehough data on them to draw useful conclusions.

" Slope effect

‘It is well known thdL slo

spread and a common valt
' Thbnclﬂuvﬁs aclceted were: for flafﬁ and sloPeS rise in slope for foreﬁée
R , Lo need not apply to the he:
o - 6 5 km/hrp - )

Cn looking at the data it
on lIFROGS by slope. In T
reduced to an ecqual basis
pPlots were auher than  th

6.6 = 10 km/hr =
ok km/hr"’ 5
ot these, thc only two found to be useful.wefe‘the slopes
for the 0 - 645 hm/hr class and the 6 6 ~ 10 km/hr.

hOUCVLPCﬂLbPPln” inteo thi:
The. avera;e 1’ucl quantity
whilst that on the flats
circumstances one would e:
aid rate of spread up to :

[

dunalty wasg not llMLtlng

These were plotted and as is usual w1th m01sture content Vs
HFROS curves a exponential relatlonship suggested itself.
This was confirmacd by plotting again on bemi :log praph paper
“which pavc ‘a straight line.
' |chce-1n_thu case the inc

- The equatlon for these lines arel ., . .. more than camncnsatiny o1

. I:I.‘ it is accepted that HWR
in slome, the slope fires

Sl tinmes as fast as the fla
-on the sane assumption, th
quantltv lLJd to a quadru
is hard to bLllCVL.

L0 - 6.5 I/hr  (a) f{FRos';';._-.]_(.aa“/'u)x % 160

6.5 = 10 km/hp (b) HFROS ' -"f'LL92 x (0.8521)°%
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> = &erial moivturc conLenL

The extrapolthlon of these curves suggestu fh&L the cutof'f '
_o:l.nt for th is type of fuel if‘ betNLen .35% and® 4245 ol ovcjn dry 7e:]_r»'ht. ;
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Looklno at Gue graphs for the 6.5 kn/hr - 10 km/hr cliass the
three {'ires in thc data have wind speeds of 8.7 ki /hr, W M kiy/hr

and 9.8 kw/hr.  As seen from our wind speed graphs, under

tiiese conditions with oisture contents:being Oquul, a range

of approximately )O metres/hr could be: rexpected. However the

actual range is 170 metres/hr which_can only be attributed to
" moisture content. : .

- From the curve we get readings. of

. . ™~ -
208 - 20 njne o :1%:_&1& . HEAD ' Fige
155 = W5 aw/hr o Wino - 55|
-n’s _ N i ) .. . I ) . : ! .
. 5% - 2i5 n/hr B O -4 L0 15 1
This supggests that for every drop of. SA moisture content o

Q5 1 7
50137

3

4.

5 |75 55
6 10075 s
-7 :

g

9

below =04 the hondilre rate of spread 1s doubled.

Thls observation is conflrmed in the. 0 - 6.5 km/hr class of
the slope fires. At 5% moisture content and 6.2 km/hr winds
a headfire rate of spread of 110 w/hr could be expuclced.
novevat, at 1qm moisture content only-13% m/hr was rccorded.
Therciore assuming a halving of the rate of gpread with

every b?’r¢ue in m01sturc content N

5% 110 n/hr
10k = b5 m/hr -
15% = 27 m/hr
20% - 14 m/hr
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which closely agrces with the recorded value. This of course
only applivs to slope flres below 10 km/hr winds as no conclusive
information can be gained from the higher wind category on the
flat fires . -
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be-eliminated. The 708 77 Tslope effect

11y ‘one or two classes - = R

;e%ﬁl conclusions. _ ' It is well known thdL slope 1nfluences headf'ire rate of
L ) _ 3 - spread and a common value is that HFROS doubles for every 10°
Labs and slopes R rise in slope for forest fuels (McArthur). This of course -

need not apnly to the heath LJPG vcggtablon found in the Park.
o . o on 1ook1nn at thc data it is imp0651ble to see any erfeet
S o~ Lo on II'ROS bJ slope. In Tact it would . appear that when : "
s - ' reduced to an cqual basis, the fires} burning on the flat
Plots were fauLcr than those on the slopess

Howeverémtering into this is the Droblem of fuel aquantity.
The average fuel quantity on the slope Tires wag 12 tonnLJ/ha
whilst that on the flats was 18 tonnes/lia.  Under normal .
circumstances onz would expeet an inereascd fuel quantity to
aid rate of" spread up to a ocrtaln llnlt prov1dad its bulk
dbnblLJ was not 11m¢t1n& ' '

ﬁééfﬁldwefe the slopes
1 6.6 — 10 km/hr. -
Wifﬁfmoiétﬁre content vs
iship suggested itself.
n on semi log graph paper

Ilence in this c¢asc the 1ncrcagcd fuel avallabllltv mnay bhe
more thian COMDLHudLan ior a ulope effcet.

Ir 1L is accepted that IFROS doubles ‘for every 10° pis

- in slope, the slope fires should theorctlcally have bccn

4 times as fast as the flat fires.... CAB they were not, golng

-on thce smae assumption, this sugmuots a 50/ incircuse in fuel

quanthv lecads to a quadrupllng 1n the rate of u)rbad which b
hard to b”llCVL.' S
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