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SUMMARY

This publication sets out short-term results from eleven experiments
" measuring responses to controlled burning in girth growth of pole-sized trees
and crown damage to saplings. ‘

The experimental results were divided into tree species, tree sizes, and
Intensity of the treatment fires, Fire intensity was described hy Byram’'s
formula I = Hwr. :

The experlments included four species, jarrah, karri, maritime pine and
monterey pine, -all of which are subjected to varying amounts of - controlled
burning in Western Australia. . .

The fire intensities were within the limits normally used for controlled
burning.. For pole sizes they ranged from 13 to 27 B.T.U. per second per foot
for jarrah, 22 to 20 for karri, 9 to 11 for maritime pine, and 4 to 5 for
monterey pine. These fires failed to produce responses in glrth growth over
two- to four-year measurement periods.

One experiment included treatment with intense fires for jarrah poles.
Twenty per cent, of these trees were killed in spring and 27 per cent. in

autumn, Most of the remainder developed “dry-sides' and the area of this .

damage was related to bark thickness,

Damage from the intense fires contrasted with the controlled-burnt poles
where only one in 253 treés was killed, and there was little or no evidence of
-butt damage to the remainder. Subsequent girth growth of trees in the intense
fire treatments was similar to the unburnt control trees.

Bmall jarrah and kerri saplings were suscepfible to crown damage during
controlled burning. Jarrah saplings less than -nine feet (2.7m.) high were

damaged by 9 to 12 B.T.U. per second per foot, and saplings up to 13 feet -

(4m,) high were damaged by 25 B.T.U.

Karri saplings less than 19 feet (5.8m.) high were killed by 20 to 30 B.T.U.
but saplings 30 feet (8.Im.) high withstood 12 BTU without butt damage
or loss in girth growth.

Controlled burning under pole-sized pines failed to produce responses in
girth growth, but marked responses developed after intense fires which seorched
- the crowns. These responses were related to the length of green tip above
the scorched CIowIl,

INTRODUCTION®

Early dttempts to protect the jarrah (Euc. marginatq 8m.) forest in Western

- Australia. by -excluding fire were not successful (Wallace, 1965). After several

years of fuel accumulation this forest was very inflammable during summer,

and control of fires on the worst days proved beyond the resources of available

men and equipment. - Since 1954 large areas of this forest have been controlled

burnt to aid fire control in summer,  except where small advance growth
temporanly precludes the practice.

In the southern forest, which includes karm (Eue, dwerszcolor F. muell.},
wide-spread controlled burning was hindered until recently by access, mixed

*Note Metric equivalents are given in the text. but not in accompanying tables. or
appendices,
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fuels-and dense scrub. New lighting techniques for aircraft (Packham and
Peet, 1967) and improved planning, have reduced these problems to the extent
that rotational controlled burning seems practicable; over 800,000 acres
(324,000ha.) were burnt over in four years. :

Figure 1.
Controlled burning under maritime pine. ,

A restricted programme of controlled burning has developed 1n planta.tmns
of both maritime pine (Pinus pinaster -Ait.) and monterey pine (Pznus radiata
D. Don).  Approximately 3,000 acres (1,200ha.} are burnt annua.lly

Wide-spread controlled burning has proven the most practical solution
to damaging summev fires in these forests. The objective for this burning is
fuel reduction with negligible forest damage (Harris and Wallace, 1559).

Until recently there was little measured data to subport visual.evidence
that damage to trees was neghglble or to confirm that standa,rds for controlled
burning were correct (Peet, 1967). :

Sinee 1963 a number of experiments have measured responses from erown
damage and girth growth following controlled burhing. While still short- -term,
these experiments show initial growth response and suggest acceptable fire
intensities for controlled burning under saplings.

Three variables were used in designing these -experiments: fire intensity,
differences in resistance between tree species, and differences between sizes.

Hare (1961) and Van Loon (196T) pointed to differences in fire resistance
between tree .species. This provided the hasis for studying responses to jarrah,
karri, monterey pine and rharitime pine in separate experiments. Most of
the treatments tested the effect of controlled burning, but more intense fires
were tried in jarrah, and fto a lesser extent, in pines.

75392—{(2)



Where I Fire intensity in B.T.U. (British Thermsal Units) per
second per foot of fire front, '

Heat yield of fuel in B.T.U, per pound.
Weight of available fuel in pounds per square foot.
Rate of forward spread in' feet pér second.

HIHE T

Figure 2,
Controlled burning under karri.

The intensities of these fires are illustrated by Fieures 1 gnd 2 for
controlled burning, and by Figure 3 for intenseé fires. -Differences in fire
intensity were described by Byram’s (1959) formula except for intense fres
where the variables were not measured properly, The formula was:

_ . . . . ) : ¢ Figure 3.
I — Hwr. : Intense fire 1n jarrah.

.'q




A uniform heat yield of 8000 B.T.U. per pound was assumed for. these
fuels.

Byram’s formula was useful for descrlbmg differences between fire treat-
ments. The flames . in Figures 1 and 2 ranged from 10 to 30 B.T.U. per
second per foot, while those in PFigure 3 were more than 1000. )

The time of burning was similar to normal controlled burning practice.

" For jarrah and - karri, separate treatments were mcluded for spring’ and
autumn. The pine litter was burnt during winter. .

In addition, separate sprlng and | autumn -treatments made allowance
for seasonal effects such. as: différences in -available fuel after a dry summer,
growth effects before and after summer leaf replacement, dlfrerences in
ﬁre resistance after summer - drought, and fire effects on seasonal growth
surges.” These factors may have different lnﬂuences on’ fire response in
sprmg and autumn. .

EXPERIMENTAL METHOD

Eleven trials measured girth growth or crown damage from fire, Tree sizes,
number of trees in each treatment and the ‘treatments for each trial are listed
in Table 1. The frials were generally located in rela.twely bure . stands of
Jarra.h or karri, and In pine plantations.

Tree Sizes and Measurements

. The trials inecluded two sizes of tree: poles and sa.phngs These smaller
trees seemed more susceptible to fire damage than larger, mature trees, ‘and
represented the stand components most tkely to suffer from controlled burning
or more intensive fires. Vines. (1968) pointed -to - this difference by showing
thlcker-ba,rked trees. to be more resistant to cambium damage from fire.

" Tree sizes were described by basal area for .poles (Tables 2 to 5} and by
heéight for saplings.

Girth growth was measured with band dendrometers (leing, 1957 ﬁtted,

at breast height, For intense fire treatments the dendrometers were moved
to 10.56 feet (3.2m.) above ground to avoid flre scars on the bole.
Bole damage was measured by area of fire scar, called “dry-side”. The

"slze of these dry-sides was’ expressed as. & bercentage of the surface area i’or
the eight foot (2.4m) butt log.

Crowni damage to sa.phngs was observed by recording scorch after the ﬂres
then recovery one year later. Dead saplings were defined as those whose original

.crown died, irrespective of new shoot development from the lower stem or

lignotuber. Most of the jarrah and kayri produced these shoots but. the origmal
‘sapling was either Iost or deformed.. : ;

The effect of crown: scorching to pines was recorded by responses 1n g1rth
growth. Three severities of crown seorch were measured: 1.5 {(0.46m.), 5 (i.5m:)
and 10 feet (3.0m.) of green tip remaining above the scorched crown, Trees
representing these classes - were scorched’ within .one foot (0. 3m.) of these
" limits. - The control trees were burnt urder at the same time but not scorched.

.~ For the other -trials, growth of the burnt trees was compared with an
equal number of unburnt contrcls of mmilar slze and type. The trees selected
for medsurement were either dominants or codominants in the stand.

8

TABLE 1

‘ Summary; of Treatments for Eleven Trials Meqgsuring Responses to Fire
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Fire Treatments

BAGHS | b | ABGLE 'mmm iw | wd s The fires ranged from mild controlled burning o flames six (1.8m.) to

ten feet (3.0m.) high scorching the crowns of pole-sized pines, to intense 20
foot (6.1m.) high flames which defoliated and scarred the boles of pole-sized
- Jarrah (Figure 3).

Big. of
Yariance
Ratio
N
N
N
N
N
N
N
N

N.8. .
N
N
N
N
N
N.S
N.
N
NS
N.S
N
N
N
N

Averages for weather, fuel and flre behaviour during these fires are shown
in Appendices 1 to 4. Unfortunately, this data was not recorded during the
fires which caused crown scorching or other intense fires.

Controls
4
3
1
1
0.4
4
2.
.2
6
5
[
2
2
3

Fires for controlled burning were measured with a standard experimental

_ _ : ‘ fire technique (Peet, 1965). This involved sampling fuel then recording spread

FREAER FRRA BEERT Lo R B3 [88Y ' rates and weather during the fire,
<

Average Girth
0.B. Growth inches -

Burnt
4

The intense fires were created by heaping dry slash around the butt of
each tree. These heaps were about three feet (0.9m.) high and wide. Vines
(1968) described these fires and this description was apt for both autumn and
spring treatments, “The flames were generally 25 (7.6m.).to 30 (9.1m.) feet
high initially and after two minutes still 20 feet (6.1m.), 'The fuel continued
to burn fiercely until exhausted. After seven minutes a thick layer of burning
embers was left, and these remained hot for some time, Thus the trees. were
usually bathed in flames for five minutes, and were subJect. to intense radia.tmn
for another flve minutes.”

-

o
=)

- 2nd year after burning .
" 3rd year after burning

The fires which scorched crowns of pines were considerably milder. Flames
‘were six (1.8m. to ten feet (3.0m.) high but lasted less than a minute. There
was very little prolonged glowing of embers around the butts.

1 year before  burning
lst vear after burning
2nd year after burning
3rd year after burning
4th year after burning
‘1 venr before burning
st year after burning
2nd year after hurning
3rd year after burning
I year before burming
. Ist vear after burnin
“4th year after hurning
"0 months beforé burn
1st ‘vear after burn
- 2nd year after burn
3rd year after burn

3rd year
lat year
2nd year

2nd year

|
| Growth Period
Ist year

- JARRAH _ ]
tirth . B. Growth of Pole Sizes Afier Fire Treatments

‘TABLE 2

EXPERIMENTAL RESULTS
Jarrah and Karri Forest '

'0.58
0.95

0.70
0.71
0.58

Poles. - Girth growth for jarrah and karri poles was unaffected by controlled
burning with fire intensities between 12 and 30 B.T.U. per second per foot
5 : (Tables. 2 and 3). There was one exception: growth was stimulated the third
yvear after spring burning under small kaxri poles (Trial 5).

- Controls
0.58

Average tree
B.A.0.B. sq. ft.

The two jarrah trials had different fire histories. Trial 1 lay in forest
controlled burnt for four years previously, and Trial 2 in forest protected from
fire for over 30 years. Neither responded to controlled burning, nor was there
evidence of prolonged growth losses after treatment by intense fires (Trial 1,
Table 2),

Most of the trees treated with intense fires were scarred on the lower bole,
so dendrometers were fitted higher up the trunk. Fitling the dendrometers
wag delayed seven months for the spring plots and for seventeen months in
- the autumn ones, to allow time for bole damage. to develop. After these delays
the burnt trees grew at a similar rate to the unburnt controls.

0.56
0.65
0.94
.70
0.70
0.52

Burnt

" Fire
Intensity -
B.T.U. per

seo/ft
. 19.6 .

12.7
Described
onily
Deseribed
only
Described
only
27.1

Treatment
Intense
Autumn
Intense

Intense
Sprin B .
Fire

Autumn
Control
Fire

There was no obvious bole damage in any of the c'ontrolled burnt plots,
except for one karri tree killed by a log burning againsi the butt.

Spring

- Control
Burn
Burn

. Spring
Fire

‘ Spring
Control
Burn

Saplings. In spring 1965, three plots, each with 200 jarrah saplings, were
-controlled burnt with fire intensities between 9 and 18 B.T.U. per second per
foot (Trial 3). In spring 1968, more data was gathered by burning under
300 saplings with intensities between 12 and 25 B.T.U.

Trial

No

A

No. 1
No

10 : ' : o u




“m.z GL™0 gL' ung IsjJe Ieed pug
.m.”Z. mﬁa 00°1 urng rejye 1w9A 98T wang
N FE°1 681 wmyg erojeq xesd | 0l'0 Z1°0 WA [oTyuo)y
- - ’ UuInyny g toN
10°0 1870 65T winq Ieyye Ieak pig ‘ : )
S'N ¥6' 1 881 wmg I1sqJe o4 pug A
SN ¥6'1 171 ung royye Il 48| . - : wmgg
N 90 Lo uing s1opeq SYIUOW 4, 01’0 (1 S VI 61T [ouosy .
Fuady g oN
N 6%°0 ¥ 0 Fﬂ._n— Joyye 184 pIg .
SN L0 99°0 TINg Igye IBe4 pug -
.m..z hw“o 0L°0 wimeg Ieyye ek 98T wng
8N %0 9€°0 TiNQ 9I0Jaq SYUOW [T gey 280 8°'%Z [omuo)y
Tumny F ON
__ : - ™
§'N 6570 £5°0 wng 19 reed pig -
¥N -08°0 ¥L0 umq Isye Jeef pug e
SN L2870 gg'0 wmq I0jpe reed 9T . wng | -
SN LE°0 g8°0 uIng 910y9q EIUOT 4, < R S 8¢ 9°12 10I3uas} '
: Furrdg . ¥ ON
. .
oney Sponuoy Juing sjomuoyy g g/oes
OUBLIB A — - poueg Yamoun =d nrg )
Jo g BSYOUT TRMO0XE) () . 9 b CoVE Aysuogury | FHETEAL TPHL
: ) 9felaay 2913 obnyoAy oIy
SUAIDRLT, 30T 1910 8921 F]0 fO Wimorn T O Yy
159vH
£ HTIIVL
g 2 § .
C @ B -
Cu g =223
~ = [ m
g 5 £ 4 -
& QL . o
8 B oA g
T L 8@ =@
5 & @€ g 3
& 0@ 8 (i
w B Yo e B
R m o g
=
g S He a &
g [ [ = B
= =) o B
E EHv S 7
- | =] a 3
£ g < ~ &
2 2 B3 S
— = = o. =]
o w o s
[ = O 5w
3 = =T = ]
for) m = o 18+~ £ m o1
a = A E @ W_a @ —
o = P Ba
o = By > kg
A E
2 4§ 8% 2
B T h L g
= S -1 _M w
[T 3} - 5
g B & & g
sE & & woog
a5 8 w 8 = 3z
- o Hg L 2
mm ._E Gt .__Wuv =]
‘D =) oo 2
k- 8
wd 8w g 2 2
Eo2g%8 . _ 2
&5 o 8 4 1 . ; :
L) =) =]
@gAZHS 8 5 2 8 g 2
@ ] .
= et < | :
@ o E SONITAYS 007 NI SHLY3IQ NMOHD 40 H3IINON




In the 1968-burnt plots there were humerous marri (Euc. calovhylla R. Br,)
saplings of similar size to the jarrah. They suffered similar levels of crown
damage.

Despite the mild intensity for these fires most saplings under ten feet
(3.0m.) high and all saplings under four feet {1.2m.) high were killed. Replace-
ment of these small saplings was rapid. Fifteen months after the fires, ingrowth
into the three (0.9m.) to four feet (1. 2m) height class equalled or exceeded
the number before the fires.

Forty karri saplings were controlled burnt in spring 1966 with a fire
intensity of 22 B.T.U. per second per foot. Their heights ranged between
83 (2.5m.) and 176 feet (5.4m.) and averaged 12.7 feet (3.9m.). Three
survived, but only one, the tallest, kept a completely normal crown.

25 g

Jarrah
—_—— Karri
1
20 I
I
- |
'p 15 b } l
al |
L
S ’ I
- ! I I
% o E - | |
@I
| |
5 & | i
| ]
| i
L .»I A —
10 20 o 40
FIRE INTENSITY (B.T.U./sec/ft)
Figure 5.

Relationship between the top-height of jarrah and karri sap]mgs which suffered crowh
deaths and fire intensity.
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‘In spring 1969 another forty karri saplings were burnt under with a fire
intensity approximately 31 B.T.U per gecond per foot. These were taller,
ranging between 14 (4.3m.) and 20 feet (8.8m.), and averaging 19.5 feet
(5.9m.), Twenty-six retained a normal crown.

These results demonstrated the impertance of height in regulating crown
damage. Figure 5.depicts the top-height of jarrah and karri saplings suffer-
ing -crown deaths, and the fire infensities which caused these deaths.

Seasonal Effects. The fires for treating these plots burnt in penods of
rapid growth, in autumn and -spring,

The girth growth of controlled burnt poles was unaffected by season,
probably because the fire intensities were low and boles and crowns were
apparently undamaged, except for one karri tree.

During the intense fire treatments the rough outer bark of jarrah proved
drier in autumn and this. produced a higher level of. charring on the boles.
All these trees were either defoliated or fully scorched; there seemed to be
little difference between seasons. Subsequently, more of the autumn trees
died, and there was &.larger area of dry-sides on the boles than in spring.

~ For the 30 trees treated in spring, six were killed, six apparently undam-
sged and the remainder dry-sided. These scars ranged in size between 12 and
52 per cent. of the surface area for the eight-foot (2.4m.) butt-log.

For the 30 trees treated in autumn, eight were killed and the remainder
dry-sided. The areas of dry-side were larger than in spring, extending up
to 80 per cent. of the butt-log surface.

» In both seasons the trees killed were the smaller ones in the plots. There
were significant correlations - between area of dry-side with bark . thickness
and. girth. '

Maritime Pine Plantation

Three experiments measured responses to fire in pole-sized maritime
bine, Two recorded effects of controlled burning on girth growth (Trials
T and 8, Table 4) and the third measured the effect of scorching to tree
crowns (Trial 9, Table 4).

The controlled burnt stands were pruned, unthinned and had not been
burnt under previously. Mild controlled burning (9 to 11 B.T.U. per second
per foot) failed to produce responses in girth growth J(’I"able 4). '

Unfortunately, dendrometers were not fitted to the trees in Trial 9 until
six months affer scorching and initial responses were lost. Subsequent losses
in girth growth weére related to length of green tip. Significant decreases
were recorded for the 15 (.46m.) and fivé feet (1.5m,) classes, but not for
the 10-foot class (3.0m.). These differences were illustrated by expressing

. the growth of the scorched trees ag a percentage of that for the control

trees (Figure 6).

Monterey Pine Plantation

Two experiments were established in pole-sized monterey pine: the first
measuring girth growth affer controlled burning (Trial 10, Table 5) and the
second measuring responses to scorching of tree crowns. Neither trial area
had been burnt previously.

15



The controlled burnt stand was pruned but unthinned when the trial

“B . . was established, It was burnt twice before thinning and twice afterwards.
::5 £ wo | ww | 23 g8 w i - Three of these treatments were very mild (4 to 5 B.T.U. per second per foot)
E,:,gr-f. e = i e G _ ‘ and no growth response developed (Table 5.
Recently,. this trial was re-burnt with higher fire intensities (10 to 150
a’} _ _ ‘ B.T.U. per second per foot), Some bole damage developed on 5 to 13 per
E- E e 0o o8 | @ s% ’ i : cent. of the trees in plots burnt at intensities greater than 60 B.T.U.. These
£5| & ) S S S - -—- ' i . dry-sides ¢over as much as 40 per cent. of the surface area for the eight-foot
5':; © o (24m.) butt-log and average 16 per cent. :
%&E ' | There was no visible' butt damage in plots burnt at intensities less than
550 8 | 28| s2| am) =z| =% F 12 BT o ,
2| & oo oo o co o - ! Scorching of tree crowns only affected the girth growth of trees in
: the 1.5 (.46m.) feet-of-green-tip class (Table ), Growth of the scorched
J" trees, expressed as a percentage of growth for control trees, -is shown in
| Figure 6,
3 ) DISCUSSION
3 - df| g§| g8 g gk : L - , crs . ' .
] A ;gg 52 E2 S 2 25 The definition of acceptable fire intensities for different tree species fmd
3 g '2 5 '2 K fga "; B w& gizes must be an important -aspect of research into eontrolled burning.
B B 5‘5:{3 &S “3. d‘g’,v.g g‘_%d-.; &% . Without such information the achievement of neeligible forest damage depends
g » & 2 s Y c s .y ~on ‘personal judgment, which may or may not be an adequate control; and
- A §1 a §‘§1 ‘ a;s‘g %h 4 gg in either case there is no measured data to show the objective is achieved.
E E E £2 +2 +2 33 %3 The use of Byram’'s formula. to describe flre intensity seemed successful
[Tl & e oxi -] — =K - e . - . s s . :
A = R : and sensible correlafions were obtained between rising fire intensity and
= g2 < damage to jarrah saplings. -
= ﬂg - ""E 2 = S o 5 ; In normal controlled burning practice jarrah saplings are profected until
S le®| B | 2 o S s S ‘ they reach 15 (4.6m. to 20 feet (6.lm.) in height. The success of this
g E g| “ : specification will depend on keeping the intensity of the flrst burn below
% . .ﬁ”ﬂi 20 B.T.U. per second per foot. ‘
o » . - - Karrl saplings, averaging 13 feet (4.0m.) high, were almost completely
“3E BB 3 e killed by 22 B.T.U. and half the 19-foot (5.8m.) saplings were damaged by
A = @ < < = 31 B.TU. Saplings averaging 30 feet (9.lm.) withstood. 12 B.T.U. without
apparent damage or losses in girth - growth. o
f;"i E §' e Karri saplings appear to be less fire-resistant than ja.rra,h (Figure 6) and
EEDE ) o g g = it is probable that they need protection until at least 30 feet (9.lm.) high.
ﬁ%e% & = Co i —5 "The first burn should approximatg 12 B.T.U. but this degree of control will
= = = P be difficult to achieve in these dense. fuels (Figure 2}. TUntil furtheér informa-
! tion is forthcoming it is advisable to broteet karri until it reaches pole-size.
E _ . 2. £ 2 L e "The controlled burning treatments for pole-sizes were comparable with
E g 2 g 2 E-gﬁ E—g 2 gﬁ{ﬁ 4 o ormal West Australian practice. - None of the mild-fire treatments made
g 2 EE 5 EE ESw o8& 557 | ' difference to girth growth of jarrah, karri, monterey pine or maritime
= Eom |BOA S~ [ Jun |O@3 e for two to four years of measurement. Season of burning for jarrah and
karri was not a significant factor in growth response. One karri pole was
¥ o ' killed by & log burning nekt to the butt and some bole damage occurred
5 - o - = - in monterey pine when fire intensity exceeded 60 B.T.U. The remaining 252
<. < = % zo controlled burnt trees were apparent&y undamaged.
[ = Zi
17
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These results contrasted with the intense fire treatments for jarrah where
20 per cent. were killed in spring and 37 per cent. were Kkilled in autumn.
Of the remainder, 87 per cent. were dry-sided, and the eight-foot (2.4m.) butt-
log may be useless for future sawmilling, The amount of dry-siding was
related to bark thickness. More trees were damaged in autumn than in
spring. ‘

Scorching to within 1.5 feet (.46m.) of the crown tips produced marked
growth losses in both maritime and monterey pines,  However, ten feet
(3.0m.) of green tip seemed sufficient to prevent sigmificant losses in girth
growth., Losses decreased in the second year of measurement for both species,
indicating recovery. : : .

TABLE 6

Suggested Fire Intensities for Controlled Bu’rmﬁﬂg in B.F.U. per second per foot.

Speoies Bize Class Acceptable Fire
: Intensity
Karri ... .. | Mature .Less than 50
: Poles ... . | Less than 30
Saplings .. | Protected
Ja.rrah. ... { Mature ... | Less than 50
Poles ... . Less than 30

16 to 20 feet Saplings | Less than 20
13 to 15 feet Saplings | Less than 12

Less than 13 feet ... | Protected

Maritime Pine o | Poles ... . " . | Less than 15
: " -Baplings .... | Protected

Montersy Pine i v, wn | Poles ... | Less than 13

Baplings. = ... ... | Protected

The intensities for controlled burning under pines were low but sufficient
to remove flash fuels such as aerated surface needles and dead bracken.
Experience with wildfires in summer siuggests removal of these fuels will
reduce rates of forward spread and throw distances for spot fires, even if
8 thick -duff is left, ‘ '

To summarize these results a table of acceptable fire intensities for con-
trolled burning was compiled. This table needs revision from time to time
as more results come to hand, - For maritlme pine trees, intensity was
extrapolated (Table 6).. :
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APPENDIX 8§
MARITIME PINI

Weather, Fuel and Pire Behaviour during Controlled Burning Treatmentis

Varialle Trial 7 Trial 8
1. Air temperature, degrees F. ... 68 68
2, Relative humidity, per cent. 50 47 ;
3. Wind velocity at 4 feet, m.p.h. 1.6 1.8 |
4. Total litter tons/acre e.o.d.w. . 4.0 4.6 }
6. Available litter, tons/acre e.o.d.w. ... e 1.3 2.4
6, Litter profile moisture content, per cent. i 121.0 88.6
7. Average rate of forward spread, ft/min. e 1.2 0.8
8. Iire intensity, B.T.U. per sec. per ft. o 9.3 11.2
hY
APPENDIX 4
MONTEREY PINE
Weather, Fuel and Fire Behaviour during Controlled Burning Treatmenty
|
Trial 10
Variable ' ‘
1st Burn 2nd Burn 3rd Burn 4th Burn
‘; October 1965 April 1966 [September 1067 September 1969
1. Air temperature degrees I'. 68 65 59 65
2, Relative humidity per
cent. . 47 55 77 81
3, Wind veloclty at 4 foet !
mph. . 1.5 2.5 0.7 1.8 }
4. Total litter tons per were : ;
equal oven dry weight ... 3.6 3.8 6.0 8 to 12 !
5. Available litter tons pe]. w :
acre e.o.dw., .. 1.0 1.0 2.0 3 to 10
6. Litter profile moisture ‘
eonbent per cent. 168 172 120 35 to 90 !
7. Headfire flame helght
feet 1.0 0.7 0.5 to 2.0 1 to 6
8. Rate of forward splea,d
) feot per minute .. 0.6 0.5 0.4 0.6 to 2.6
9. Fire intensity B. T.U. per
sec. per ft. 3.6 3.6 5.0 10 to 156 L
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