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REPORT ON STLELING RANGE FIEF STUDY

SFRING 1973

PLOT _ESTABLISHMENT =

Following cansultation with Dr. Weatcn two areas were
aselected to represent typical vegetation tﬁpes on Southern
and Northern appects. - A

The Northern aspeot site is aituated on the junction
of the Twlns and Yetemerup Tracka._,,It.inoorporatos a flat
.. 'area'aﬁd a hillside areo designatod?éﬁfand 2A respectiveiyor'

. The uouthern aspect site oonsistn of tWOIaeparated areage .
The slope plots (1A) are placed in_ a; blind gully at -the
end of the oouth Bluff traok, and the flat plots (1B) about
2 kilometres eapt along the Ellen traok.=n (l;g 2 111uatratea {
the areas on a map). - , agf ifﬁﬁtﬁﬂ _Lf,

Uaing a D4 bqlldozer the areaa wore broken up into twelve

plots of approximately 100 metrea x 100 metrea making twontyrourr

5@ et L TER

plots at each looation. A rurther_area of approximately tho

l_ same size not broken 1nto plotl. was;marked out for future work.
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'FUEL TYPES

‘& .

A TWINB TRACK AREA (sitoa 2A and 2B) C

The bulk of the fuel conaisted of proteaceoua vogetation
between ono and two metroa high. with varying pr0portions of
dead material hung up in it. The‘Dryandra speciea exhibited
this to a marked degree often'preaentiﬁé a dense wall of

highly inflammable dead 1eavel-_po$twt'

" Throughout the area were soattered Mallee type Eucalypto,
however their efreot on the fuel waa reotrioted to a small
area under the tree whera bark and 1eaves had been able to

Dpde i g -

accumulate,

The ground fuel then was not a. aignificant factor in the

_ burna carried out as all high rates of oproad were ‘caused by

" fire travelling through

B (i) Ellen track plo
' oOnce again fuel co

betwéeh 1 and 2 metres

-fLambertia sp. not

a very thin upper store

The density of the vege

'than the Twins plots a1

' thﬂ_reason.

(11) south Bluff Plot

"heee plots prese

‘any of the provious ar

" jower plots have a mod

" to a height of about 1
‘rise to height of 3 tc
‘in thickngsaito karri
increases the trees be
height lesaens.f The
héighttalthough'itg'@

FUEL U ITY
" See attached rep

URE§ULTB:_ '

In all 29 Tires
23/10/73.

. was as’followa:l'

‘The disti

The average hea

'metres/hr,_with fair

" FPires were cond

' 21°b'and'Re1ativo hu



AR

FIRE STUDY

Weaton two areas were

.ion typea on Southern

ieted on the Junction
ittineorporatee a flat
Bfand 2A reapectiveiy.

.a oI‘ two 8 eparated areae. .
blind gully at the :

riat plots (1B) about =

ch.=. (l;g 2 illuatrates f

1.

ere broken up into twelve

00 metree making twentyrour-'

a‘l-'i

rea of approximately the

marked out for future work._

)

proteaceoua vegetation
varying proportione of
randra epeciea exhibited

lhé a denae wall of

ld“Mallee type Eucalypte,
matricted to a emall
tvee had been able to
gnificant factor in the

' ‘spread were caused by

B (1) - Ellen track plots (1B)

Once again fuel consisted of proteaceoue vegetation of

ambertia 8D« not round on the Twina track plots formed
a very thin upper storey of between~3 andﬂh metres in height.
The density of the vegetation was greater on these plote

(11)

~the reason.

South Bluff Plote (1A)

BTSN O

.between 4 and 2 metres in height. SR

¢ fire travelling through the aerial parte of the vegetation.

-than the Twins plots and it appeared that an older age was

I
r-.“; -

"heae plota presented a- eompletely different situation to

any of" the previoue ‘areas, .

lower plota have a moderately denee oanopy of Jarrah ranging

height lessens.

Rieing from a small creek the

:to a height of’ about 10 metreefjf

The underatorey specles

in thickneee to karri underetorey.;;

I

_ increases the treea becone more widely apaded and their

riee to height of 3 to h metrea and in placee is comparable

"A8 the elevation

The underetorey;yegetation also lowers in

height although its density ramainaifairly;conetant.

 RESULTS

WEB a

The average'headfire‘rateﬁof'eeread”varied from 8 to 350

:metree/hr, with fairly even repreaentation through the range

FUEL_QUANTITY | _
" See attached_report; s
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_ In all 29 fires were conducted during the pex iod 19/9/73 -
23/1Q/73. The dietribution of theee riree between the sites
8 followe: N

Firee ‘were condueted in temperaturea ranging from 11 G to

21 % and Relative humiditiea from 78% to hO%.

r




- epread and slope in direetion\of'heedfire '

Wind velocitiee experienced were from 1.0 to 15448 km/hp
and slopes ranged between 0° and 26° . .

Backfire and rlankrire development was in the main poor.
The fastest backfire rate of epread was 2& metres/hr and in
~all eight firee reiled to sustain a‘backfire.

Only on one occaslon did a flenirireﬁfeil to sustain itself.

Fire Shaﬁe S o
As an'indicationrof fire'shapeethe 1ong axls of the Tire was
aivided by the short axis, hence the valus 1 would indicate a
-¢ilreular fire and numerically increasing numbere a greater
elongation. ‘ _
: Factors found to influence theffire-ehape were rete_oi

therefore -

i.:' . q. .

’ LONG Axx\v
FIRE SHAPE | SHORT AXIS
HFROS - | BLOPES - | FLATS
metres/hr : SRS ase
0= 100 '.,;}245£"'
400 = 200 | 540
200 + L] Be0

~The significance of theee for the purpoeee of preacribed

-iburning is that an eetimation of Btrip width may be made
" knowing the expected HFROB and t0pographieal eituation.

cadn

lope Effect e

Due to the 1limited number oflfiree it was not poaeible to

~ isolate an effect of slope on headfireﬁrate of spread «
‘From dbaervation it appears that in the open heeth type
~ Wegotation (that covered three out - or four or the eitee)

that wind is such a dominating force that it overridee all
other inrluencee. On the oeeaeione when a fire was

conducted on a eubetantial elope (1&9) end wind speed

'
[
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:pen heath type

o of the sltes)

;iit overrides all

La fire was-

A wind speed

very awift.

bl

oaa'relatively low (L.h km/hr) the:heedfire rate_of spreed_
was also very low (54 metres/hr).

I feel that the reason for this 1a tied up in the fuel
'distribution. - Without a continuoue fuel bed flames have to

. Jump from bush to bush and to accomplieh thia wind is required.

Slope on 1ts own did not appear. etrong enough to lean the
rlame into the next bit of ruel.&“”‘

" This may not be the case on aite'1A however. In thie

situation there is a fuel bed and the ¢ anopy of darrah

eliminatea a great portion of’ the wind erfect._ Because of

: unfavourable moisture conditione a succeeeful burn was not

accomplished in this type 80 NO . comment can be made o

Headfire direction was inrluenced both by slope and winde

l

In nearly all cases wind direction and slope direction were
within_90° of each other_and headfire;directfap was & resultaht'

of these two Torces.

From firee conducted 1t appeara that:

EETE

(a) -810pee <.6° Headfire direction oloeely followa wind

direction.

(b) Slopes > 6° HF direction moro{in, lope direction ir
the wind 1s 5 km/hr or leaa

(e) If wind is 5 km/hr and upwarda rire more cloaely follows

wind direction. ' ;“}351.;

- Moisture contegt

The basket trial inttiated prior to burning which was to be

was rorced to neglect the drying.. trial with his increaeed duties,
The limited information available through the baskets and
sampling before the fires howaver indioates that drylng 1is

In only two or our riree were a moieture correction

considered neceoaary to explain lowered fire behavicur.

-
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In all other cases no oorrection was required after one
days drying of rainfalls up to 10 mm. | The reason for thils
: must be due to the spatial arrangement of the suapended ruei
i plua the strong winds blowing thraugh the vegététion.“
This was not the case however on ﬁhe oouﬁhern aeﬁect
gully where increased rainfall and strongan canopy cover lead
to a much slower drying rate and in fact during the time we

were burning the area it dried out tonjust marginal burning

t-‘Flame length
Tlame -engthq were plotted agatnlt headfire rate of spread

and a fairly reliasble relationship fourd .

{Headfire Rate of AVebage'flamésiength
spread (Metrea/hr) : - (Metres) *

_0.. 50..
51 = 100
101 ~ 150
151 = 200
201 = 250
251 = 300
301 - 350

Plame length although imﬁortanﬁfgﬁﬁaﬂlihdicator_of fire

intenalty does not have munh‘relavanﬁéfto.végetation damage !
! IR T T . . |

|

|

in the sbmence of high forest. ol

Gorrelation of HFROS with Jerseh ROS'Imdex™ ' el

Rather than attempt to acourately predict hendfire rates ' l&_tn

e _ ,of spread from apecific jarrah rateh'of apread 1ndex on o )

2 1imited data I have et both- .’mto nlaaaes. S | - ","‘
Pl ' o '

Hence all fires in the range of 0 - 50 metrea/hr were o  5
listed together and their jarrah Rate of qpread 1ndexes averaged.  7.i
o This was done for correaponding clanses 51=100, 101-150, 151-200, :
i 201-250, 251-300 and 3013504 L L

‘The average jarrah :

against the mid polnt of
_graph shown in Fig. 2, e

amoothed over.

in all cases the wi
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" for Jarrah rate of_sprea

Jarrsh R.
Index

0 -
41 -
21 -~
3 -
-
51 =
61 -
L -
81 -
G

los —

' The expected varia’

.Thia could now be.i
rates of spread knowing
although 1t 1s only app.
As virtually no ' work ha

 type3 it is not known W

. the Jﬁrrah-Rate‘ofNSPre

General Comments on Bur

‘The burning starte

' sites 1B and 2A.

'Héwever, a lack of
1A prevented a complete

As spring progbess

| 1mproving, cbnsquent1y

cut short by'heavy :gin




|8
m- waa required after one
:;Er The reason for this
:nt of the suspended I'uel
ﬂlthe vegetatiun.
:n the oouthern aapect
strongcn canopy cover 1ead'

fact during the time we

»c Juat marginal burning

1“>

Lnet_headfire rate of spread -
‘ound .

\ge rlamé;iength,
(Metres) »

i'as an indicator of fire

1ge. to vegetation damage

A

rly predict headfire rates

cf_epread index on

e

aeeee. Eh

v 0 - 50 metree/hr were

.e of 8pread indexes averaged.

leee 51-100, 101=150, 151-200,_..;

against the migd point of the olaes.

two cases when burning was washed out.y

.cut short by hcavy rainfalle.

The'average Jarrah'rate of‘apread:index was then plotted
Thie resul ted in the

_graph shown in Fig. 2, except that' the ;0. =~ 50 class was

_amoothed over.rﬁ

In all cases the wind ratio uaed was 1.1 and a molsture

- correction factor was not found to be needed except for

t'From the graph a _

r ',;i.

table was drawn up ehowing expected Headfire rate of spread

ror Jarrah rate of spread indexee in 10 unit intervale.

' Jarrah R.0.S. | Average HoFsRe0.S.
Index _ Metres/hr
0-10 30
M =20 | s | J
21 = 30 S k[ IR | o
N : ST S .&‘ﬁ; '
31 =40 C25.00 \
W =50 | o as0 v ]
51 - 60 . L1800
61 -~ 70 : .._ﬁ';;;‘ij,zoo,[;;;
71 -80 | . lo2h07.
81 = 90 32070,
G- Jows R %)
low — L\w _ ¢500 E

‘The expected variation on these figures oould be + 30 metrea/hr
This could now be used ae a ueerul prediotion of' headfire

ratea of spread knowing the ' Jerrah rate of epread index,

although it 15 only applioable to the heath type Vegetation.

Aa virtually no' work hae been done!on the woodland vegctation

_typee it is not k.nown what the H.F.R.O S. relationship with
rthe Jarrah Rate of Spread Index is i

general Comments_on Burning

The burning started well with quite A few fast fires on

sites 1B and 2A.

However, a laok‘ of fuel oneitesEB and the‘ ‘dampness of
1A prevented a complete programme being aocompliahed.

As spring progreesed conditiona deteriorated instead of
improving,.consequently the - last two vieite té the Park were
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The range ‘of intensity of fires dbtained was qulte large,
Lowever nll Tires had the s ame effect cn the heath siltea,
'-.that is complpte destructicn of tha icéétation.

' ‘For these sltes it appears fire 1ntenaity is. not a
aignificant fnctor 1n the vegctatian ecologr. - Such would
not be the case however for aite 14 whcre a.hecry overatorey

of woccland type thﬂlyptB could easily be damagcd by high
‘ 1ntenuity rires. . o

| Guch damage has occurred along the bhenter Pags Road WOuth

of the Rnngera rssidcnce (see attached phctc), where defoliation

'"haa rcaultcd Trom a aevare fira, -

Tapeilo

. Futupe Work s N o
' bompletion of burning on th&vas yet unteated slten would

be neccsaary to obtaln a more comprehennivc picturc of fire

) behaviour. o

In particular thc 1A eite where trce grcwth and alowcr
_drying rates are involved needs to be thcrcughly investignted.
Included in this work ‘should be B OmS extra burning in woodland
ruel typca not included as yct 1n thc study slten. This
'_wculd allow the gathering of 1nrormation on the most fire
'auaceptible part or the park.

~ The drying trials n
to fit into the jarrah r
moisture differential be

must be of importance to

'investigation.
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