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Estimation of Fuel Weight and Prediction

Al of Fire Behaviour in Slash Pine Pluntations

Low inténsity buring has been used to modify the fuel complex in Siash Pine (Pinus elliorid)
plantations to prov protection. This type of burning is also being considered as a means of -
1anaging the fuel complex to.minimise the chances of outbreaks of Ips grandicollis. '

Inthis study:the fuelcomplcxfollowing thinning in a 34-year-old stand, was surveved and the data -
were used to: prescribe guidelines for low initensity bumning. Following the bum the fuel complex was

the changes caused by the fire.

STUDY AREA AND FUEL COMPLEX

indertaken in compartment 234 of Barcoongete plantation (Figure 1), ‘This plantation
*about 2000 ha and is located in Barcoongere and Newfoundland State Forests, on the
in about 55 kni south of Grafton on the north coast of New South Wales (Forestry

of .New South Wales, 1981),  The main species planted is P, elliottii and Compartment
ted with that species in 1954, The site was prepared for planting by felling all the
st overstorey, extracting the sawlogs, and then burning the debris (broadcast bumning).

1e:stand: was selectively thinned, retaining a basal area of 20 m2 ha-1, Between 1976 and 1988,
regular fuel reduction butns had been carried out on a cycle of five years or less, The fuel complex
following the 1988 thinning consisted of the harvesting slash from the thinning, fuel that had
accumulated since the previous burn and residual large fuel that had not been consumed by the
previous fires. This large fuel was primarily large diameter hardwood logs remaining after the

‘broadcast bum and the fuel reduction burns, This fuel complex was typical of that occurring after
- second thinning in Barcoongere plantation.

In1988thestandhada mean heighx of 21.8 m and the height to dead crown was 15.2 m. The
unde_(s;t_n@y: was.dominated by lantana with an average height of about 1.5 m,

was thinned at age 22 (1976) by removing every third planting row. At age 34 years (1938)

. Foreat Resources Series No. 1 " | Foresiry Commission of New South Wales
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Figure 1. Locality sketch and map showing location of study site in Barcoongere plantation. |
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-3« of Fire Behaviour in Slash Pine Plantations

STUDY METHODS
1. FineFuel =

Fine fuel was defined as all organic matter, up to 25 mm diameter, which was attached to or deposited
on the ground surface. All such material from within a 0.1 m2 circular area up to aheight of 0.9 m
was sampled. oo ' - | _ '

Twenty sample sites were located at 30 m intervals along a transect line, which was oriented
diagonally across the planting rows in a north-east - south-west direction. At each sample site, five -
0.1 m? fuel samples were collected using the pattern shown in Figure 2, :

In thé postbum éhfvéy'. s:imj:les were collected in the same way excépt that the ﬁrst sample site was
located 15 m. further along the transect, to avoid the areas disturbed in the pre-bum survey. An
additional five sites were also sampled by extending the transect tine by 150 m.

Séxnﬁieé-'_Wem weighed, dried in a forced-draught oven at 105°C for 48 hours and then re-weighed.
One sample from each sample site was randomly selected and sorted into eight fractions.

.- (@) Cones
-L @y Bark .
"7 (i) Needles -
s (i) Twigs 0-6 mm diameter
T (v)o Twigs 6-25 mm diameter
7 (vi) Green vegetation
. (vii) Cured vegetation -
. (viii) Miscellaneous decomposing matter.

Samples were collected in May, 1988 (pre-burn Survey) and in November, 1988 (post-bum survey).

Scale 1:125

NE 1 o_m

NW 7m

Figure 2 Fine fuel Sampling pattern,

Forest Resources Series No. 1 ~ Forestry Commission of New South Wales
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of ¥ire Behaviour in Slash Pine Plantations e

2. Large Fuel

Large fuel was defined as all dead woody material with a diameter larger than 25 mm. It consisted of
large twigs, branches and logs.

The large fuel was surveyed using the line intersect method (van Wagner, 1968). This line intersect
method has been thoroughly tested in field applications (Kirby and Hall, 1979) and is commonly used
for assessing large fuels or harvesting residues.

Three 250 m transect lines were located to form an equilateral triangle so that any orientation bias
would be minimised (van Wagner, 1982). Along each transect the diameter and type of every large
fuel component intersecting the vertical plane of the transect was recorded. Three type classes were
recognised: pine, hardwood and lantana. At the pre-bum survey each piece was classified into two
condition classes (solid; decayed) and at the post-burn survey each was classified into three classes
(solid; decayed; charred). -

The total volume of large fuel was calculated using the equation:
ver 3d
S L
where V = Volume of large fuel in m® ha-!
- : . d = Piece diameterin cm

L = Lengthof transect line in m.
(van Wagner. 1982).

* A density factor was derived for each type of large fuel from air dry density values quoted by Bootle
. (1983). These factors allowed weights (tonne ha-1) of large fuel to be derived.

Transect lines were surveyed in May. 1988 (pre-bum survey) and in Novembcr. 1988 (post-bum
survey). ' _

RESULTS AND DISCUSSION
1. ~ Fine Fuel (Pre-burn)

'I'he fine fuel weights for all samples are detailed in Appendix 1 and summary statistics are presented-f
in‘Table 1. The weights ranged from 0.79 tonne ha-! to 83.15 tonne ha-! with 4 mean of

25.66 tonne ha-! (95% confidence limit: & 3.4 tonne ha-l)

The high fine fuel weight results from the recent deposition of fine fuel by the thinning. The size of
this deposition is indicated by data obtained from P, elliottii plantation at Whiporie State Forest near
Casino. In this plantation first thinning at age 21 years increased fine fuel weights by 8.5 tonne ha-t,
producing post-thinning fine fuel weights of 18 tonne ha-l in regularly burnt plots and 28 tonne ha- 1 in
unbumt plots. The annual litterfall in the Barcoongere plantation would be similar to the 3 tonne ha-l,

“which was recorded over a 15 year period in the Whiporie State Forest plantations. Inthe absence of_

burning this literfall has produced an increasing fine fuel weight over time, achieving an apparent
dynamic equilibﬂum weight of about 20,t9nne ha:! after about 20 years. Regular low intensity
burning, commencing at age eight years, has festricted fine fuel weight 1o a maximum of about

10 tonne ha! (Forestry Commission New South Wales, unpubl. data)

The mean fine fuel weight has a high standard deviation (68% of the mean), which indicates the
variability in fine fuel weight produced by the uneven deposition of the thinning debris over the site.
In the absence of deposition from thinning, fine fuels in conifer plantations tend to become more .
uniform with time as indicated by sampling in Whiporie plantation. From age eight years to age 21
years, the standard deviation of the mean fine fuel weight showed a general downward trend from 45-
50% of the mean to 30% of the mean,

Forestry Commission of New South Wales Forest Resources Series No. 1
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5. of Fire Behaviour in Slash Pine Plantations

Table 1.  Pre-burm fine fuel weight and moisture content.

“Number Min. wt. Max. wt. Mean wt. Sid. dev.  Std.err. Moisture

" samples of of content
R mean wi.  mean wt. (%)

Greenweight 100 152 14048 3689 2649 265

® | ‘ | |
Dry weight - 100 7.9 8315 256.6 174.8 175 43.8
Fine fuel S _ S
- weight 100 0.8 83.2 257 17.5 17
(tonne ha-1) '

The composition of the fine fuel is summarised in Table 2 and more detailed data are provided in
Appendix 2. The main fractions were Needles (33% of fine fuel weight) and Twigs 6-25 mm (25%).
The large amount of Twigs present is due to the recent deposition of tree crowns in the thinning
operation. Green and Cured Vegetation makes up only 5% of the fuel. Cones, Bark and
Miscellaneous fractions, in particular, have standard deviations greater than mean weight. This
indicates an uneven distribution of these fractions over the site. . o

2. Fine Fuel Moisture Com'enf (P'r.é'-burn)_.' ~

The moisture content of the samples was 44%, This. moisture content would be too high for -
prescribed buming, Van Loon and Love (1973) have suggested that a moisture content of 13-20%
promoted satisfactory fuel reduction bumns but recognised that this range needed to be confirmed by
further experimental buming, o ' _ _ :

The high fine fuel moisture content is partly due to the large proportion of fine fuel that was live
vegetation when deposited by the thinning, This contrasts with the deposition of dead vegetation by
the normal Litterfall process. The prevailing climatic conditions have also contributed to maintaining
high moisture contents in the plantation, Drought indices measured at Coffs Harbour on the day of
sampling were; o : ‘

- Byram-Keetch Drought Index (BKDI) : 27

Soil Dryness Index (SDI) D47
Fine Fuel Flammability Index (FFFT) A

The Byram-Keetch Drought Index and Soil Dryness Index are relatively low indicating that large fuels
and soils have high moisture levels, which would contribute to damp conditions under the plantation _
canopy. The Fine Fuel Flammability Index is lower than expected for the fuel moisture levels - . .
recorded. However this index is very fesponsive to daily climatic conditions and has been derived
using climatic data measured in Coffs Harbour, The temperature would have been higher and the
;lnu(;nidity lower than in the plantation, producing the lower than expgetéd Fine Fuel Flammability

ex. . TR '

Moisture contents were derived for the fine fuel fractions from the data in Appendix 2 and am

summarised in Table 2, The moisture contents ranged from 22% for Cured Vegetation to 68% for
Green Vegetation, o R .

Forest Resources Series No. 1 ' Foresiry Commission of New South Wales
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Estimation of Fuel Weight and Prediction _
of Fire Behaviour in Slash Pine Mlantations o

Table 2. Pre-bum fine fuel composition and moisture content,

Fuel fraction Number Mean wt. ‘Std. dev. ~ Std,err.  Proportion . Moisture

samples (tonne ha'l)  of of of total content
' mean wt.  mean wt.  fine fuel -
(%) - (%)
Cones 20 1.79 2.33 0.52 8 66
Bark - 20 240 . 3.67 0.82 10 - 39
" Needles - 20 7.53 7.34 1.64 33 27
Twigs 0-6 20 193 1.87 042 8 25
Twigs 6-25 .20 5.71 592 232 25 M
Green Vegetation 20 - 0mn 0.84 0.19 3 68
Cured Vegetation 20 0.52 0.52 0.12 _ 2 .22

Miscellaneous 20 2.59 312 | 0.70 11 30

3. Fine Fuel (Post-burn)

The fine fuel weights for all samples are detailed in Appendix 3 and summary statistics are presented
in Table 3. The weights ranged from 0.40 tonne ha-! to 83.22 tonne ha-! with a mean of

11.68 tonne ha-1 (95% confidence Hmit: + 2.0 tonne ha-1), The mean fine fuel weight has a high

standard deviation (95% of the mean). The fuel weight has a high degree of variability due to the -
uneven deposition of the thinning debris, and this is further compounded by the typical mosaic of
burnt, part burit and unbumt areas produced by prescﬁbed bumng

The fine fuel composition is summarised in Table:4 and more detailed data are pmvided in
Appendix 4, The main fractions were Bark (41% of fine fuel weight). Needles (17%) and Twigs
6-25 mm {14%).

Table 3. Post-bum fine fuel weight and moisture content,

| Number Min. wt. Max wt. Mean wt. Std.dev. Std.err. Moisture
samples . _ of of . - content
' o mean wt. mean wt. (%) .

Green weight 125 - 4.0 9450 1473 - 1405 12.6
® ' | —

Dry weight 125 40 8322 1168 1114 100 261
® o : -

Fine fucl 125 04 832 117 1.1 1.0

weight : I o ' -

‘ (tonne ha’ )

4. Fine Fuel Moisture Content (Posr—burn)

The moisture content of the fine fuel samples was 26%, whwh is considerably lower than that derived
prior to burning, This lower moisture content reflects the fact that the fuels have been on the forest -
floor for a longer period, have been dried by the bum and that the prevailing climatic conditions are -
drier. Drought indices measured at Coffs Harbour on the day of sampllng were:

Forestry Commission of New South Wales Forest Resources Series No. 1



Estimaticn of Fuel Weight and Prediction

.7 _ of Fire Behaviour in Slash Pine Plamtations
Byram-Keetch Drought Index ;71
Soil Dryness Index . - .: 112
- . Fine Fuel Flammabllity_ Index : 3

The Byram-Keetch Drought Index and the Soil Dryness Index indicate drying conditions in which
the moisture content of the large fuel and soil is becoming low. The Fine Fuel Flammability Index is
- again jower than expected given the fuel moisture content measured. Once more the use of climatic
data collected from outside the forest is the likely reason for this difference.

The moisture content of the various fine fuel fractions has been derived from the data in Appendix 4
and is summarised in Table 4. The moisture contents ranged from 8% for the Miscellaneous fraction
to 29% for Green Vegetation. During the soniing process these samples have dried out and this has
reduced the green weights of the fractions. As a result the moisture contents derived are lower than
their actual values. : . :

Table 4.  Post-bum fine fuel composition and moisture content.

Fuel fraction ~ Number Mean wt, Std.dev.  Std.err.  Proportion Moisture

samples - (tonne ha-!) of of total content
_ mean wt. mean wt.  fine fuel o
' (%) (%)
Cones .. - 25 0.72 _ 0.94 . 019 5 10
Bark 25 - 5.61 10.70 - 2.14 41 ' 9
Needles 25 228 461 . 092 17 - 13
Twigs 0-6. 25 0.85 086 - 0.17 6 9
Twigs 6-25 oo 25 197 . 267 - 053 14 - 11
Green Vegetation .~ 25 055 - 098 - - 020 - 4. 29 -
Cured Vegetation 25 0.89 097 019 7 9

Miscellancous 25 080 076 015 6 8

5. FineFuel: Changes Caused by the Burn |

The bum reduced the fine fuel weight from 25.66 tonne ha-! to 11,68 tonne ha-1; a reduction of 13,98
tonne ha-1 (54%), ' - _ :

Table 5 compares the weights of the fuel fraétions before-and aﬁer buming pmviding an indication of
fire effects, The weights of most fractions were reduced by the bum with percent reductions ranging
from 23% for Green Vegetation to 70% for Needles. The largest reductions were Needles (70%),
Miscellaneous (69%), Twigs 6-25 mm (66%), and Cones (60%).

For two fractions, Bark and Cured Vegetation, mean sample weight increased following the burn, The
apparent increase in Bark weight was an artefact of sampling. ‘The Bark fraction is unevenly '
distributed over the site and plots established after burning have sampled a number of bark .~~~ - .
accumulations. In the pre-bum sample the four heaviest Bark weights averaged 8 tonne ha-!, while in
the post-burn sample they averaged 29 tonne ha-1, However the fact that-these Bark accumulations are
still present following burming also indicates that it is not as readily bumt as some other fractions or
that it is accumulated in areas that remain unbumt. The Cured Vegetation weight has increased by
71%. This fraction could be expected to increase due to buming, as a result of Green Vegetation being
scorched and killed by the fire, . o - .

Burning has increased the variability in the fine fuel weight (the standard deviation has increased from
68%_to 95% of the mean), However for the fuel fractions the changes in variability have not been
consistent. For some the variability increased (Bark, Needles, Twigs 6-25 mm, Green Vegetation), for

Forest Resources Series No. 1 ' Forestry Commission of New South Wales
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Estimation of Puel Weight and Prediction
‘of Fire Behaviour in Slash Pine Plantations -8-

others there was little change (Cones, Twigs 0-6 mm, Cured Vegetauon) while the Miscellaneous
fraction became less variable.

Before buming 45% of the samples were less than 20 tonne ha-1, 45% were 20-50 tdnne ha'l and 10%

were greater than 50 tonne ha-1. After burning 85% of the samples were less than 20 tonne ha-l, 14%
were 20-50 tonne ha- -1 and 1% were greater than 50 tonne ha-1,

Table 5, Changes in fine fuel'composition due to burning.

Fuel fraction Pre-burn Post-burn .-~ Changein Percent change
weight weight weight in weight
(tonne ha-1) (tonne ha-1) (tonne ha-1)

Cones - 1.79 072 -1.07 -60

Bark : - 240 - 5.61 +3.21 - +134

Needles . 7.53 228 -5.25 -70

Twigs 0-6 _ 193 0.85 -1.08 -56

Twigs 6-25 577 1.97 - -3.80 -66

Green Vegetation 0.71 0.55 -0.16 =23

Cured Vegetation 0.52 ' 0.89 +0.37 +71

Miscellaneous 259 - 0.80 -1.79 =69

6. Large Fuel (Pre-bum)

The weight of large fuel prior to burning was 91.0 tonne ha-l. This was made up of 68 3 tonne ha-! of -
hardwood (75%), 22.2 tonne ha-! of pine (24%), and 0.5 tonne ha-1 of lantana (1%). '
A summary of the data are presented in Table 6 with more detailed data in Appendix 5.

A total of 409 large fuel pxeces were measured with a mean piece diameter of 9.67 cm. There were
300 pieces (73%) of pine with a mean diameter of 7.5 cm, 79 pieces (19%) of hardwood with amean
diameter of 20,0 cm, and 30 pieces (7%) of lantana with a mean diameter of 4.0 cm. '

The condition classification estimated that 1% of the pine, 3% of the lantana. and 24% of the
hardwood was decayed. These proportions are in accord with the relative ages of the fuel types and
the period each has been lying on the forest floor. The hardwood is old material that has been on the
forest floor at least since plantation establishment, 'while most of the pine and lantana is young '
material that has only been on the forest floor since the recent thmning

The pine fuel type was exammed in more detaﬂ by breaking it i mto three d:ameter classes

@y the2.5-50cm diameter class comamed 148 pieces with a mean diameter of 3 3cm, and
a weight of 1.4 torne ha'l;

(i) the5.0-150ecm dlametcr class contamed 129 pleces with a mean diameter of 10.2 cm,
and a weight of 12.4 tonneha1 _

(iii) the greater than 15 0cm dxam er class contained 23 pieces with a mean diameter of
19.9 ¢m, and a weight of 8.4 tonne ha-l,

The 2.5 - 5.0 cm diameter class consisted mainly of woody material from the crowns of the thinned
trees. ' '

The greater than 15 cm dlameter class consisted mainly of bole material from trees that had been
“felled to waste”. Although the pieces in this class exceed the minimum dlameter for sawlogs,

Forestry Commission of ﬁew South Wales ' . Forest Resources Scrieé No. 1
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diameter is only one of the parameters used to define a sawlog. Important parameters which were not
assessed in this study are the length and straightness of each piece. While it is likely that most of these
pieces are unsuitable for sawlogs, they are a potential source of pulpwood, as are the pieces in the
5-15 ¢m class. These soutces contain a potential volume of 20 tonne ha-1, However there would be 2
“cost” in utilising this material and this includes: ,

* increased machinery activity asmiatcd with the collection, extraction and processing of
the material. This would promote greater soil disturbance and compaction;

. a loss of woody biomass from the forest floor;

* a reduction in the phy_sical bah‘iers to soil and water movement on the site, -

Table 6. - Pre-burn large fuel composition. -

Fuel fraction Numberof - Mean piece diameter Large fuel
" pieces - - o (cm) weight
: . : (tonne ha-1y

Lantana | 30 | 40 os

Hardwood - S 79 - 200 B 68.3
Pine 2.5-Scm 148 33 14
Pine 5 - 15 cm 120 ' 102 124
Pine 15+ cm 23 o 19.9 B 84
Total pine 30 : s , S . _22.2'
Total B Y 2 TT'Y

7. Large Fuel (Pést-bum)' _

The weight of large fuel after buming was 99.4 tonne ha-1. This was made up of 72.6 tonne ha'! of
hardwood (73%), 26.7 tonne ha-! of pine (27%), and 0.1 tonne ha-1 of lantana (0.1%).

A summary of the data is presented in Table 7 with more detailed data in' Appendix 6.

A total of 558 large fuel pieces was measured with a mean piece diameter of 8.6 cm.u There were 427

pieces (77%) of pine with a mean diameter of 6.9 cm, 116 pieces (21%) of hardwood with a mean

diameter of 15.4 cm, and 15 pieces (3%) of lantana with a mean diameter of 3.3cm,
- The pine component was examined in more detail by breaking it into three diameter classes;

) the2.5- 5.0 cm diameter class contained 238 pieces with a mean diameter of 3.3 ¢m,
and a weight of 2.4 tonne ha-1; o o S

\\th a mean diameter of 10.3 cm,

(i)  the 5.0- 15.0 cm diameter class contained 159 pie
and a weight of 15.7 tonne ha-1;

(i) the greater than 15.0 cm diameter class contained 30 picces with a mean diameter of
174 cm, and a weight of 8.6 tonne ha-t, . sttt P ::.;_,_..7._?::%

= L2
%({}ﬂ Llamnnvq\“\ji \\
\ FBDECH9 ) y

. A -
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Estimation of Fuel Weight and Prediction
of Fire Behaviour in Slash Pine Plantations -10-

Table 7. - Post-bum large fuel composition,

Fuel fraction . Number of Mean piece diameter Large fuel
pieces ~ (cm) weight
' ' (tonne ha-l)

Lantana 15 33 0.1
Hardwood 116 154 726
Pine 2.5 - 5 cm 238 - 33 | 2.4
Pine 5- 15 cm 159 103 15.7
Pinel5+ ¢m 30 ' 174 8.6
Total pine 427 ' 6.9 _ ' 26.7
Totl | 558 - 86 994

8.  Large Fuel: Changes Caused by the Burn

The total number of pieces and the weight of large fuel following burning were greater than those
measured before burning. These increases are due to variations in the relocating the sample transects
for the post-bum measure, This result also shows that a fire of the intensity prescnbed is ineffective in
reducing large fuel weight.

Although the fire failed 1o neduce the large fuel weight, it did char 79% of the pine and 32% of the
hardwood. This shows that much of the large fuel was exposed to the fire, but that conditions were

- unsuitable for combustion 1o be sustained It is likely that this charring has reduced the ﬂammabnhty

of the large fucls

FUELS AND FIRE BEHAVIOUR

Burgan and Rothermel (1984) state that ﬂre behaviour is mfluenced by a number of fuel complex

parameters. 'I‘he main ones are:

) - fuel loadings within specified size classes,

(i) surface area-to-volume ranos for specxﬁed size classes (a measure of the bulk density of
the fuel); -

(iii) fuecl bed depth;
(iv) heat content of fuel;
(v) moisture content of the fuel,

These parameters are directly and mdn'ec
Byram (1959).

;i:gﬁ,corporated in the fire intensity equation derived by

1 = hwr

where I = fire intensity (kW m-1)
: h = heat of combustion (kJ kg-1)
w= fuel weight (kg m-2)
r = rate of spread (m secl)

Forestry Commission of New South Wales : Forest Resources Series No. 1
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-1~ of Fire Behaviour in Slash Pine Plantations

Mchthur (i967>1developcd this equation for Australian conditions and suggested that a heat of
combustion value of 8 000 Btu IbX (18 595 kJ kg-1) was appropriate for forest fuels,

As rate o'f'spxead is directly proportional to fuel quantity, it follows from the formula that as fuel
¢uantity doubles, the fire intensity will increase fourfold.

Distinction must also be made between total fuel and available fuel. Van Loon and Love (1973)
define available fuel as the quantity of fuel that actually burns in a fire, i.e. the difference in fuel
weight before and after bumning, While it is accepted that this definition is theoretically correct and
should be used when derlving the intensity of a completed burn, it is not a definition that can be
applied when predicting fire behaviour prior to burning. For such predictions, it is necessary to
estimate the amount of fuel that could potentially be burnt by the fire,

Bufgari and Rdtl‘le.r.mcl (1984) relate available fuel to surface area/volume (s/v) ratios and bulk density.
As the size of individual fuel particles increases the s/v ratio gets smaller, and the particles mustbe

packed more tightly to maximise reaction intensity for efficient combustion. As particle size decreases

a greater portion of the fuel particle is heated to ignition. Bulk density (the weight of fuel per cubic
metre of fuel bed) affects rate of spread with increases in bulk density decreasing the rate of spread.

Burgan and Rothermel have classified fuels as follows:

Fuel type Diameter class Typical s/v ratio
thk  0-6mm 2000
10hr 625mm 09
o 100hr g_refat‘er_:thar:_iZSmm' o 30

considered to be available fuel, This gives an available fuel weight of 25.66 tonnes ha-? -
(2.57 kg m-2), ' '

Available'fuels are those in the 1 hour and 10 hour classes, so in the present study all the fine fuel is -

Itis assunied that the large fuel would not contribute'to fire behaviour but, depending on conditions,
may ignite and bum following the passage of the flame front. .

Burrows (1984) discusses appropriate intensities for prescribed bums and concludes that the intensity
should be Iess than 350 kW m-!. Van Loon and Love (1973) adopted the'intensity range of -
45-173 kW m*), as defined by McArthur (1962), for prescribed bumning in slash pine plantations, The
li;nits of this range are used in the following section to derive buming guidelines for the Barcoongere
plantation. '

DERIVATION OF BURNING PRESCRIPTIONS

The equation I = HWR, has been simplified by Burrows (1984) to

1 =~ RW
2

where R = ROS (m hrl)
W = fuel (tonnes ha-1)
I = intensity (KW m-1)

therefore R = 2] mhr!
w
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Inserting known values into this equation provides the upper and lower limits for rates of spread, for

fires of prescribed intensities,
1) R=2x45 2) R=24173
25.7 _ 25.7
=3.5mhr! = 13.5mhr!
=006mmint = 0,22 m min-!

These rates of spread, a minimum of 0.06 m min- 1 and a maximum of 0.22 m min-1, were used as the
guidelines for prescribed buming on post-thinning sites in Barcoongere plantatnon. Test fires should
be used to conﬁrm that the target rates of spread are being achieved.
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Appendix L, : Pre-burn data for fine fuel samples.

Sample . . -Green' Oven dry Fine fuel Mean fine fuel
number - . " weight - . weight weight weight for site
_ S gy ® (tonne ha-1) (tonne ha-1)

Al . 30851 21242 21.24

A2 - 24257 19663 19.66

A3 32395 242.63 24.26

A4 496,02 404,82 40.48

AS S A49.02 345.96 - 34.59 28.05
Bl 9246 65.52 6.55

B2 ©273.09 199.18 19.92

B3 | 134,64 | 111.38 11.14
B4 . 24975 191.87 19.18 |

BS . © 889.62 600.39 - . 60.03 23.36
(o) RS 75739 525,50 - 5255

c2 o 155.30 ° 129.37 12.93

c3. 279.77 206.53 . 20.65

C4 R 42678 310.65 - 31.06 |
cs 185.89 150.70 | 15.07 . 26,45
D1 . 1074.55 715.52 7158

D2 - 8692 | 74.29 742

D3 - 37305 - 185.76 18.57

D4 56682 S 44189 4409 |

D5 -167.02 12538 1283 . 3085
El- 124369 83151 .- - 8315

E2. - 7627 59.31 5.93

E3- - 330.18 273.95. 2739

E4 - 31232 26002 26.00 |
ES 345.63 25661 - 25.66 33.63
F1 : 123,14 103.87 - 10.38

R 221.36 17017 17.02°

F3 - - 646.95 560.80 . 56.08

F4 11643 92,83 9.28

F5 . 3971 3364 3.36 1922
Gl 7176 59,02 5.90

G2 15.24 - 7.87 0.79

G3 | 160.67 13048 13.05

G4 64.48 46.64 4.66

G5 - 493.13 348.58- 3 34.86 11.85
H1 -319.80 205.55° et Lo 20,56

H2 548.18 405.01 PRI 40,50

H3 461.34 335.22 33.52

H4 490.73 365,08 36.51

H5 294,76 22675 22.68 30.75
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Appendix 1. (cont.)

Sample Green Oven dry Fine fuel Mean fine fuel

“number weight weight weight weight for site
' @ (g (tonne ha-1) (tonne ha-1)

I 366.38 262.98 26.30

12 86.09 66.68 6.67

13 525.67 330.69 - 33,07

14 35.69 18.67 1.87

I5 258.27 179.61 17.96 17.17
J1 23747 174.49 17.45

J2 . 53991 42546 42.55

3 1404.77 77412 77.41

J4 242.53 - 16126 16.13 _ :
J5 242.23 161.07 - 16.11 33.93
K1 485,17 316.55 - 31,66

K2 ‘ 324.70 25110 - 2511

K3 : 329.65 236.90 23.69

K4 471.53 360.10 36.01 :
Ks - 413.27 285.60 ' - 28.56 29.01
| 5% 311.61 22440 ‘ 2244

12 698.93 - 51640 51.64

L3 : 379.51 264.65 2647

LA 293.86 : 22420 2242

L5 _ 299.39 199.00 - 1990 28.57
Ml 34033 - 207.30 - 20,73

M2 264.32 162.60 - 16.26

M3 331.66 26097 26.10

- M4 502.67 : 361.90 36.19 ' '

M5 24494 172.20 ' 1722 23,30
N1 120,39 80.19 8.02

N2 ' 537.63 381,70 - 38.17

N3 1177.85 784.40 - 7844

N4 568.40 33480 - 33.48 | '
N5 407.97 - 281.80 28.18 37.26
o1 261.53 200,90 20.09

02 111.09 89.60 8.96

03 : 404.98 281.25 28.13

04 155.25 127.10 - 121 _
05 _ 240.96 192.80 - 19.28 17.83
P1 : 530.85 .+ 363,10 36.31

P2 ' 287.66 w 22744 22,74

P3 171.82 149,50 14.95

P4 644.98 450,50 45.05 '

PS5 264.33 163.60 16.30 2707
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._ _-iAppendaxl (cont.)
Samlc : f s  '71; fGreen | -Oven dry Fine fuel Mean fine fuel
‘number . welght . weight weight weight for site
B ¢ D ) (tonne ha-1) (tonne ha-1)
S 169,84 10320 - 1032
67421 484.00 48.40
161729 : 460.75 46.08
82449 517.20 51.72 '
o712 61610 61.61 43.63
o386 9930 9.93 |
L 350.15 235.30 ' 23.53
56752 323.30 32.33
. 26278 13970 - 13.97
13127 ‘ 106,75 - 10.68 18.09
11176 68.60. ' 6.86
. 178,98 112090 ' --12.09
- 15022 84.00. - 840
- 423.87 305.08 3051 -
472,16 209, 20_ 20.92 : 15.76
25142 142.40 1424
232.09 119.20 ‘ 11,92
15219 95,60 _ 9.56
5697 4000 | 400 -
5 617,97 : 474.67 : ‘ 4747 17.44
Mean weight. L o o :
allsumples 36893 256.62 2566

Forest Resources Series No. 1 Foresiry Comm.issioﬁ of New South Waljag
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Appendix 2. Pre-bum weight and moisture content of fine fuel fractions.

p

Cones Bark Needles Twigs 0-6mm Twigs 6-25mm Green Vegetation Cured Vegetation Miscellaneous g

Sample] Green Oven Pct | Green Oven Pct | Green Oven Pot | Green Oven Pct | Green Oven Pct | Green Oven Pct | Green Oven Pct | Green Oven Pot .w

No. wi drywt me| wt odiywt mc| wt dywt me | wt diywt me ‘wt drywt me.| wi drywt me | wi drywt me | wi dywt me m

® ® ® ® & @ ® ® ® ® ® @ d4o® @ ® @ g

AS 6238 5552 124 | 2062 1811 139§ 5158 4502 14.6 199 182 93 {13083 10799 212 | 140 0601333 | 4.68 64.14 5437 180 M

B4 107 100 7.0 1765212761 383 | 3784 3388 117 | 358 3.8 126 | 00 00 00| 962 650 394 | 524 1588 1448 97 =
Cl 9045 38.81 133.1 713 527 353 |42037 303.89 383 [1294 9588 310 [199.13 14647 3601 591 2341526 | 355 1790 15.77 135
D4 4818 3447 39.8 | 11.80 1023 154 21817 178.02 226 | 18,10 1576 -149 NQN.QN 19649 334 | 222 149 490 1.00 533 452 179
E2 00 00 o0 | 136 111 225 2469 1973 251 | 677 550 231 2730 2010 358 ] 690 494 397 | 434 491 425 155
F1 00 086 00! 419 340 232 | 5508 4740 162 | 1110 933 190 | 3440 2863 202 | 3.9 276 409 1 2.02 1246 1063 172
Gl 0o 0D 00 | 1884 1533 229 | 3498 2840 232 | 503 422 192} 00 00 00 00 00 00 | 539 752 6.60 139

H 1128 768 469 | 858 678 266 | 4997 39.64 261 |2473 2011 230 | 7343 5287 389 | 602 3.0 672 | 517
2 1261 903 397 | 225 189 191 ] 2034 1571 282 |2081 1655 257 | G0 OO0 00 472 304 553 | 329
2 00 00 00 |4192 3333 258 (15743 12799 230 |8239 6746 221 [216.68 16379 323 | 185 145 276 | 065
Ki | 00 00 00 [18642 11871 570 | 5942 4403 350 |4202 3042 381 | 7724 4037 913 2600 1352 923 | 10.12

11.68. 9.68 207
22327 17178 253
3899 3090 262
8395 61.71 36.0

, L3 112138 6487 87.1 | 1355 959 413 {106.12 8335 273 34.26 u.wm 322 | 82.72 6578 258 | 1267 179 626 237 644 3541 190
% M3 00 0.0 00 | 2953 2399 23.1 | 33.10 26.11 268 .| 1489 1187 254 | 5551 4456  24.6 | 4210 26386 597 240 2700 2070 304
N1 | 982 758 296 0.0 0.0 00 | 1347 1089 237 |[1299 10.68 216 0.0 0.0 090 ow.mw 3260 90.6 | 1472 726 622 167
03 90.72 5216 739 208 1.76 182 | 4631 38.27 210 )139.87 moww 333 [13098 9122 436 | 1116 589 895 1.04 1429 11.71 220
P2 00 0.0 00 | 1471 1192 234 }198.51 160.62 23.6 219 1.89 159 ] 5190 3637 427 622 462 346 931 482 4.19 150
Q3 00 0.0 00 | 2803 2199 275 (10238 7998 230 [49.12 39.18 254 5497 4368 259 609 424 436 208 177.55 13203 345
RS 0.0 0.0 0.0 480 387 240 | 6924 5491 261 |1281 971 319 _.N.qc 982 203 1 16.60 1078 540 742 uw..qo 11.53 1838
= m 54 7469 3873 929 885 687 288 ] 35.17 2828 244 [1198 950 261 (+11] 8.0 0.0 8.66 612 415 | 1298 i 8971 61.64 455 bl
.m m TS 70.12 48.15 45.6 | 85.67 59.03 45.1 [174.17 14056 239 73.68 6241 181 {13763 10491 312 294 213 380 | 2832 2287 238 | 4544 3461 313 W
28 . -

& Percent c.mu
FE- moistire 2
.Wm conteni m
F2 all samples  65.6 387 26.7 249 342 : 680 219 295 s
2.8 k-]
53 2
ol . m
] .m g
.m o

o

8 g
& e it

e+
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Appehdi:é";?;;'

Post-bum data for fine fuel samples.

17.40

ample ¢ Green Oven dry Fine fuel Mean fine fuel
Eﬁgﬁ Gl we;gh: . weight weight weight for site
- gy (g) (tonne hal) (tonne ha-1)
Al. -89.0- 74.0 740
Az 4930 4300 43.00
A3 1350 ¢ 116.8 11.68
A4 90,0 72.8 7.28
A5 .. 760 62.5 6.25 15.12
Bl - 1140 9.1 991
B2 7000 624 6.24
B3 - 59.0 56.2 5.62
- B4 65.0 58.6 5.86
BS - 610 56.0 5.60 6.65
CL. © 820 155 7.55
2 - 380 559 5.59
C3. 1190 - 102.4 10.24
4 157.0. 135.6 13.56
C5..: 2020 245.0 24.90 12.37
DI 81.0 76.9 7.69
D2 100.0 87.5 8.75 .
D3 2870 . 251.3 25,13
D4 - 4670 - 4258 | 4258 |
D5 80.0. 66.0 - 6.60 18,15
El. 40 4,0 040
E2. 396.0 349.3 34.93
E3: 250 - 25.1 251
E4. 219.0 1938 19.38
ES: - 320 311 311 12.07
F1. 350.0 289.1 2891
F2. 75.0 493 4.93
F3: 89.0 87.3 873
F4 - 945.0 832.2 8322
F5 71.0 68.9 6.89 . 26.54
Gt 324.0 292.1 20.21
G2 - 340 34,0 3.40
G3 26.0 259 2.59
G4 71.0 64.6 6.46 :
G5 183.0 . 163.7 16.37 - 11,61
H1 158.0 144.3 1443
H2 . 1090 953 . 9.53
H3 1420 139.6 13.96
H4 40.0 37.0 3.70
H5 464.0 174.0

11.80

Forest Resources Series No, 1
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Appendix 3. (cont.)

Sample ~ Green ~ Ovendry Finefuel  Mean fine fuel

number weight weight weight weight for site
®) : (g (tonne ha-l)  (tonne ha'l)

11 : 38.0 374- 374

12 480 373 3.73

I3 183.0 174.3 1743

14 80.0 718 7.78

I5 - 255.0 248.5 24.85 ‘ 1151

| 142.0 1159 11.59

2 2190 : 1459 14.59

I3 _ 298.0 2810 . - 2810

J4 - 113.0 - 107.8 10.78 o

I5 : 3170 : 290.2 _ 29.02 18.82

K1 229.0 128.3 12.83

K2 | 116.0 103.5 : 10.35

K3 53.0 47,6 476

K4 ' 570 ' 473 4,73

K5 . . 41,0 37.7 _ 3.77 7.29

L1 N 480 36.8 3.68

L2 1820 1600 16.00

L3 C - 1220 . - 54.5 _ - 545

14 - 1530 123.6 1236

Ls : 124.0 1065 - 1065 9.63

Ml 490 Y S 437

M2 - 146.0 1154 ’ 11.54

M3 142.0 ' 124.6 : 12.46

M4 _ 149.0 41.7 4T '

M5 - 240 20.5 .- 2,05 ' 7.04

N1 14.0 10.7- 1.07

N2 530 458 4,58

N3 108.0 : 8.7 . 8.77

N4 166.0 1454 14.54 o

N5 299.0 2582 25.82 10.96

o1 159.0 78.2 7.82

02 155.0 103.6 10.36

03 230.0 ‘ 213.8 21.38

04 - 1040 3 8.43 -

05 129.0 10.90 E 11.78

P1 85.0 5.99

P2 780 - 5.15

P3 : 2810 '23.58

P4 . 1480 11.79

P5 o 166.0 ‘ 14,15 1213

Q1 62.0 569 -5.69

Q2 85.0 76.9 : 7.69

Q3 803.0 ' 474.6 - 4746

Q4 | 139.0 100.9 10,09 -

Q 37.0 33.1 3.31 ' 14.85

Forestry Commission of New South Wales ' - Forest Resources Series No. 1
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Appendix3. o)

- Sample | .- B Grccn ' Oven dry ‘Fine fuel Mean fine fuet
number . weight .- weight weight weight for site
R o (g) | @ (tonne ha'1) (tonne ha-1)

R1 600 41.1 4.11

R2. . - tass0 2309 . 2309

"R3 1220 ©100.8 10,08 -

R4 .. 610 514 5.14 :
RS T 720' : 59.6. 596 9.68

81 T 900 389 5.89
82 ‘- 080 827 - : 8.27
83 - 80 79.5 - 795

T - - .3000 1742 1742
T2. 1130 T4 7.14
T3 1500 251 1251
T4 2540 . 2055 20.55
TS 3630 1809 1809 1514

Ul 640 523 523

v o 420 623 6.23

Uz - 11330 105 - 1025

4 150.0 | 33.3 333 -

uso 3390 2360 23.60 973

Vi 1000 806 - - 806
V2O 4870 3799 37,99
V3. 410 40.4 404
V4. 970 . oR2 822 o
Vs 120 612 6.12 12.89

W1 2210 - 1672 1672
W2 520 46.3 - 4.63
w3 . 450 40.3 S 408
w4 oo 65.0 | 544 - 544 |
W5 - . 73.0 62.0 | 6.20 - - 740

X1 310 24.6 2.46

X2 1060 %06 9.06

X3 290 2713 So27m

X4 66.0 61.6. 6.16

X5 70.0 - 68.1 6.81 5.44

Yl : 760 75.5 155
Y2 320 26.6 St 9 66

Yd . 80.0 - 782 o “ 782

Y4 32,0 _ 30.7 : 3.07 _

X5 610 612' 6.12 544

all samples 147.29 116.79 ' 11.68

: ForestR‘esmzrcgs SeriesNo.1 ~ Forestry Commission of New South Wales
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A5 00 00 00 13.08 1219 73| 1965 1833 72 (125 1134 m.w. 00 00 00| 942 835 128 | 932 875 65 | 332 3.05 89
B4 (2186 2068 57] 1058 992 67| 368 341 79 7 24 223 76 1442 1358 62 | 065 047 383 ] 632 614 29 | 249 224 112
C1
™

APPCIIUIA o+, FUSE-DUIIE WEIEHIL 10 HIUISIUTE COBIETE Of 1INE 1Uel ITaCuons, -
Cones * Bark i Needles Twigs 0-6mm Twigs 6-25Smm Green Vegetation Cured Vegetation Miscellaneous 8

Sample; Green Oven Pct | Green Oven Pct | Green Oven Pct | Green Oven Pet | Green Oven Pct | Green Oven Pct | Green Oven Pt | Green Oven Pa M
No. wt drywt me| wt drywt mec] wt diywt me | wi diywr mec. wt dywt me. | wi dywt mec | wt diywt me. | wi diywt mo ._m
2

£

19.16 182 53| 458 433 358 716 661 83 | 813 767 60{ 2782 2591 74 | 128 108 185 ; 50 496 03 | 695 675 30
255 243 493944336629 77| 2258 2122 64 {1005 943 66 00 06 00} 011 009 222 | 401 378 61 {2374 26 50
E2 00 00 00[32781298.19 99 533 493 81 | 722 669 79| 209 194 77| 445 415 72 | 922 866 65 [2632 2472 65
F1 00 00 002743125184 8911293 1234 48 | 60 00 00| 00 00 00} 39 367 63 | 623 58 ‘70 [1638 1542 6.2

Gl | 00 00 O00[2468822994 74| 2316 2196 55 { 042 01 2002753 258 66 | 022 021 48 | 406 391 38 1079 1019 59
HS |1813 1711 60| 1194 1142 46| 3169 3004 51 | 062 056 107 914 852 73 | 016 013 231 |1081 1009 71 {1981 1939 22
2 |00 00 00| 071 06 127] 328 31 58 | 598 552 83| 2354 2117 112 | 475 276 721 | 069 061 131 | 355 35 14
12 |2456 2155 140| 798 726 99| 641 585 9.6 {3348 3013 111| 6774 5945 139 | 109 092 185 | 727 656 108 [155 1415 95
o KI 1089 911 195] 352 328 732632 2445 77 | 954 829 151] 00 00 . 00 |5143 3458 487 |4097 3258 258 |17.42 1604 86
§ 13 | 179 171 47| 456 447 20| 2181 1926 132 | 087 079 101| 1207 1074 124 | 009 008 125 | 729 667 93 |i161 1075 88
M3 | 337 327 31{ 05 05 00| 37 327 132 [ 099 079 253| 3085 277 114 | 00 00 00 | 60 00 00 | 117 113 35
NI {00 00 00| 134 131 23| 15 149 20 | 025 025 06| 00 00 00| 163 157 38 | 463 452324 | 162 16 13
03 | 00 00 00| 8052 7394 88| 19.09 1785 70 |1876 1764 64| 5707 534 69 | 1419 132 75 2483 2359753 [1524 1447 76
P2 | 00 00 00| 257 228 127 174 1569 109 | 403 358 126| 2418 214 130 | 465 421 105 | 191 17 3§24 | 297 - 27 100
Q@ | 00 00 00]10412 8938 165 |283.12238.36 188 |3603 3104 161 (1037 901 151 |1222 993 231 | 00 00 =00 |1809 1583 143
gk RS |17.86 154 160| 187 162 154 | 2894 258 119 | 932 809 152| 00 00 00 | LI9 0838 352 | 713 653 92 | 149 127 173 | %
g8 s4 | 292 244 197] 00 00 004668 4081 144 | 118 099 192| 40 333 201 | 1417 1055 343 |280 2532 106 | 117 092 272 |B
Mm T5 {2189 19.83 104 187 175 69| 2983 2778 74 (214 1975 84| 4215 384 98 | 4821 3649 321 3749 3496 72 [ 212 19 16 |F
e Us | 00 00 00| 1018 95 65| 744 689 80 [1553 1484 47| 00 00 00| 122 062 968 | 183 144 271 | 00 00 00 [
EL V4 12461 2208 71| 1098 1046 SO| 48 46 44 [128 1219 S0 1581 1518 42 | 008 008 00 {114 1083 53 | 666 587 135 |3
£3 w2 [268 2432 80| 451 401 125| 425 381 116 | 729 67 88| 00 00 00| 053 049 82 | 387 368 52 | 308 274 124 |3
29 X1 |00 00 00| 538 503 70|107 995 75 | 548 522 50| 00 00 00| 109 102 67 |10 10 00 | 251 241 42 |¢g
3t Y2 | 00 00 00| 322 302 66| 238 233 22 | 948 908 44| 00 00 00| 112 112 00 |1026 98 47 | 128 128 00 |G
B -
rmM Percent nm
mnn meisture
£ content g
,mm.m allsamples 9.7 89 132 94 107 _ 291 90 15 | _w.
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e Appendixs ._ Prebum data from large fuel transects.

Numbcr : ‘ . Mean Density Large

o Mber SD  oean o fan
: _-O,.P e e _ _ (cm) fraction - weight
: ' ’ (tonnem™) - (tonne ha-1)
71355 274 39 0450 0.3
33 161843 6004 . 182 0.900 719
34 - 3886 1134 33 0.530 10
43 47650 4411 - 103 0.530 125
9 39839 1841 205 0530 104
86 91375 7386 86 0530 239
126 254573 13664 109 | 9.1
* Number - S Mean Density =~ Large
of pieces D2 2D diam. of . fuel
. _ (cm) fraction 3 weight
~ (tonne m™) (tonne ha-!)
17 4376 709 42 0450 09 -
12 84232 2519 - 210 0.900 37.4
60 7078 2025 34 osi0 1.8
31 36609 3238 105 0530 9.6
8 33209 1595 199 053 - g7
9 76895 6858 - 69 0530 - 2001

128 16550.3 1008.6

_ Fﬁrest Resources Series-No, 1 ' 'Foresu'y Commisgion of New South Wales
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Appendix 5. (cont.)
Transect 3
500-750m
Fuel Number . ' Mean Density Large
fraction of pieces 2D - 3D diam, of fuel
o : - {cm) fraction 3 weight
(tonnem™)  (tonne ha-l)

Lantana 6 93.8 223 37 0450 02
Hardwood 34 215035 . 726.2 214 . 0900 95.2
Pine 2.5-5 cm 54 5713 1739 32 0.530 ' 1.5
Pine 5-15 ¢m 55 58019 545.3 - 99 0.530 _ 15.2
Pine 15+cm 6 | 2283.0 1139 190 0.530 . 59 _
Pine total 115 8662.1 _833_.‘1 72 0530 - 22.6
Total 15 302593 15816 102 . 1180
Total Transect -
750m _

- Fuel - Number g i Mean Density =~ Large
fraction -  ofpieces XD* - YD - diam.  of = fuel
- ' ' (cm) fraction , weight

: (tonnem™) . (tonne-ha-1)

Lantana 30 6668 - 1206 40 0450 05
Hardwood 79 46111.0 15785 20,0 ' 0.900 _ 68.3
Pine25-5cm = 148 - 16737 489.8 33 0.530 1.4
Pine 5-15cm - 129 142277 1310.2 10.2 0530 ' 124
Pine 15+ cm 23 .9587.7 4515 . 199 - 0.530 8.4
Pine total 300  25489.1 22575 75 0530 22.2

Total 409 72266:9 97 o : 91.0
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_ ¢ Post»bum data from large fuel transects.

of pieces  ID? D diam, of fuel

S _ _ (cm) fraction 3 weight
' ' (tonnem™)  (ionne ha'l)

T 240 91.7 3.5 0.450 02
31 - 4946  18686.2 17,1 . 0800 83.0
82 . - 2603 884.1 33 0.530 23
53 5466 60972 - 10.3 0530 15.9
13 2180 4137.7 18.2 0.530 10.8
M8 1049 1189 71 0530 29.1
186 15442 - 298968 83 112.3
Number 2 ' Mean Dens1ty Lﬁfge

of pieces D 2D diam. of fuel
(cm) fraction weight

(tonnem™)  (tonne ha-1)

7 222 711 32 0450 02
40 5000 101834 127 0900 452
81 2759 969.9 34 0.530 25
43 4485 49606 10.4 053 130
12 200.6 38007 17.4 0.530 9.9
136 - 9340 9712 68 0,530 088
183 14652 199857 - 80 | 708
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Appendix 6. (cont.)
Transect 3
500-750m
Fuel Number o2 - Mean Density Large
fraction of pieces - XD 2D . diam. of fuel -

‘ : (cm) fraction 3 weight

' (tonne m™) (tonne ha-1)
Lantana 1 3.0 9.0 30 0450 0.02:
Hardwood 45 7817 20216_.3 114 0,900 89.80
Pine25-5cm 75 2583 9214 34 0530 2.40
Pine 5-15 cm 63 640.2 7001.0 10.2 0.530 . 18.31
Pine 15+ ¢cm 5 96.3 - 18912 19.3 0.530 4,94
Pine total © 143 994.8 9813.5 7.0 0.530 25.66
Total 189 17795 300388 94 11548
Total Transect
750m | _
Fuel * Number ) ~ Mean Density  Large
fracion ~  ofpieces ID° = XD diam. of - fuel
: _ {(cm) fraction, , weight _
(tonnem™)  (tonne ha'l)

Lantana 15 499 1719 33 0.450 0.1
Hardwood 116 1785.3 49085.9 154 0.900 72.6
Pine2.5-5cm 238 7945 27753 3.3 0.530 2.4
Pine 5-15 cm 159 1635.3 180588 = 103 0.530 : 15.7
Pine 15+ cm 30 5239 0820.6 17.4 0.530 8.6
Pine total 427 20537 _ 30663.6 _ 6.9 0.530 ' 26.7
Total 558 47889 799213 | 99.4
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