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t

l

Fme fuel wasdefined as all organic matter, up to 25 mmdiameter, whichwas attached to or deposited
on the ground surface. All suchmaterial from withina 0.1 m2 circularareaup to a heightof 0.9 m
was sampled.

Twentysamplesiteswerelocatedat 30m intervals alonga transect line,whichwasoriented
diagonally acrossthe plantingrowsin a north-east - south-west direction. At each samplesite, five
0.1 m2 fuel samples werecollected usingthepatternshownin Figure2.

In the post-burn survey, samples werecollected in the samewayexceptthat the first samplesite was
located 15m furtheralongthe transect, to avoid the areasdisturbed in the pre-burn survey, An
additional five siteswerealsosampled by extending the transect line by 150m.

Samples wereweighed, driedin a forced-draught ovenat 1050C for48 hours andthen re-weighed.
One samplefromeachsample site wasrandomly selected and sorted intoeight fractions.

(i) Cones
(ii) Bark.

(iii) Needles
(iv) Twigs0-6 mmdiameter
(v) Twigs6-25mmdiameter

(vi) Greenvegetation
(vii) Curedvegetation
(viii) Miscellaneous decomposing matter.

Samples werecollected in May, 1988 (pre-burn survey) and in November, 1988{post-bum survey),

Se.'. 1:12.5

NW 7m 1

}-------{ 3 E 5m

Figure 2. Fme fuel sampling pattern.
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2. Large Fuel

Large fuel was defined as all dead woodymaterial with a diameterlarger than 25 mm. It consistedof
large twigs,branches andlogs.

The large fuel was surveyedusing the line intersectmethod (van Wagner, 1968). This line intersect
method has been thoroughlytested in field applications (Kirby and Hall, 1979) and is commonlyused
for assessinglarge fuels or harvesting residues.

Three 250 m transect lines were located to form an equilateraltriangle so that any orientationbias
would be minimised(van Wagner, 1982). Alongeach transect the diameter and type of every large
fuel componentintersectingthe verticalplane of the transect was recorded. Three type classes were
recognised: pine, hardwoodand lantana. At the pre-bum surveyeach piece was classifiedinto two
conditionclasses (solid;decayed)and at the post-bum surveyeach was classifiedinto three classes
(solid; decayed;charred).

The total volumeoflarge fuel was calculatedusing the equation:

V=.;. !d2

8L

where V =Volumeof large fuel in m3 ha-l
d =Piece diameterin cm
L = Length of transectline in m.

(van Wagner, 1982).

A density factor was derived for each type of large fuel from air dry densityvalues quoted by Bootle
(1983). These factors allowed weights (tonneha-I) oflarge fuel to be derived.

Transect lines were surveyedin May, 1988(pre-bumsurvey) and in November, 1988 (post-bum
survey).

RESULTS AND DISCUSSION

1. Fine Fuel (Pre-bum)

The fine fuel weightsfor all samples are detailedin Appendix 1 and summarystatistics are presented
in Table 1. The weights ranged from 0.79 tonne ha-I to 83.15tonne ha-l with a mean of
25.66 tonneha-I (95% confidencelimit: ± 3.4 tonneha-I),

The high fine fuel weight results from the recentdepositionof fine fuel by the thinning. The size of
this depositionis indicatedby data obtainedfromP. elliottii plantation at Whiporie State Forest near
Casino. In this plantationfirst thinning at age 21 years increasedfine fuel weights by 8.5 tonne ha-I,
producingpost-thinningfine fuel weightsof 18 tonne ha-I in regularlyburnt plots and 28 tonne ha-I in
unbumt plots. The annuallitterfall in the Barcoongere plantationwould be similar to the 3 tonne ha-I,
which was recordedover a 15 year period in the WhiporieState Forest plantations. In the absenceof
burning this litterfall has produced an increasingfine fuel weight over time, achieving an apparent
dynamicequilibrium weightof about20 tonne ha-I after about20 years. Regular low intensity
burning, commencing at age eight years,has restricted fine fuel weight to a maximum of about
10 tonne ha-I (ForestryCommissionNew South Wales, unpubl. data).

The mean fine fuel weighthas a high standarddeviation(68% of the mean), which indicates the
variability in fine fuel weight producedby the unevendepositionof the thinning debris over the site.
In the absenceof depositionfrom thinning,fine fuels in coniferplantationstend to become more
uniform with time as indicatedby samplingin Whiporieplantation. From age eight years 10 age 21
years, the standarddeviationof the mean fine fuel weight showed a generaldownwardtrend from 45­
50% of the mean to 30% of the mean.

Forestry Commission of NewSouthWales Forest Resources Series No. I
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Table1. Pre-bum fine fuel weightand moisturecontent.

Number Min. wt. Max. wt. Mean wt. Std. dev. Std. err. Moisture
samples of of content

mean wt. mean wt. (%)

Green weight 100 15.2 1404.8 368.9 264.9 26.5
(g)

Dry weight 100 7.9 831.5 256.6 174.8 17.5 43.8
(g)

Fmefuel
weight 100 0.8 83.2 25.7 17.5 1.7
(tonneha-I)

The composition of the fine fuel is summarised in Table 2 andmore detaileddata are providedin
Appendix2. The main fractions wereNeedles(33%of fine fuel weight) andTwigs 6-25mm (25%).
The large amountof Twigspresent is due to the recentdeposition of tree crownsin the thinning
operation. Green and CuredVegetation makesup only 5% of the fuel Cones, Badeand
Miscellaneous fractions, in particular, havestandarddeviations greaterthanmean weight This
indicatesan uneven distribution of these fractions over thesite.

2. Fine Fuel MoistureContent(Pre-burn)

The moisturecontentof the samples was44%. This moisture contentwouldbe too high for
prescribedburning. Van Loon and Love (1973) havesuggested that a moisturecontentof 13-20%
promotedsatisfactory fuel reduction bums but recognised that this rangeneededto be confirmed by
furtherexperimental burning.

The high fine fuel moisturecontentis partlydue to the largeproportion of fine fuel that was live
vegetationwhendepositedby the thinning. This contrasts withthe deposition of dead vegetationby
the nonnallitterfall process. The prevailing climaticconditions have also contributed to maintaining
high moisturecontentsin the plantation. Droughtindicesmeasured at CoffsHarbouron the day of
samplingwere:

Byram-Keetch DroughtIndex(BKDI)
Soil DrynessIndex(SDI)
Fine Fuel Flammability Index (FFFI)

27
47
7

The Byram-Keeteh DroughtIndex and Soil Dryness Indexare relatively low indicating that large fuels
and soils have high moisturelevels, whichwouldcontribute to dampconditions underthe plantation
canopy. The Fine Fuel Flammability Index is lower thanexpected for the fuel moisturelevels
recorded. Howeverthis indexis very responsive to dailyclimaticconditions andhas been derived
using climaticdata measured in CoffsHarbour. The temperature wouldhave been higherand the
humiditylower than in the plantation, producing the lower than expected Fine Fuel Flammability
Index.

Moisturecontentswere derivedfor the fine fuel fractions fromthe data in Appendix 2 and are
summarised in Table 2. The moisture contents rangedfrom 22%for Cured Vegetation to 68% for
Green Vegetation

Forest ResourcesSeriesNo. I ForestryCommissionof New SouthWales
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Table 2. Pre-bum fine fuel composition and moisture content.

Fuel fraction Number Meanwt. Std. dev. Std. err. Proportion . Moisture
samples (tonne ha-I) of of of total content

mean wt. mean wt. fine fuel
(%) (%)

Cones 20 1.79 2.33 0.52 8 66
Balk 20 2.40 3.67 0.82 10 39
Needles 20 7.53 7.34 1.64 33 27
Twigs 0-6 20 1.93 1.87 0.42 8 25
Twigs 6-25 20 5.77 5.92 2.32 25 34
Green Vegetation 20 0.71 0.84 0.19 3 68
Cured Vegetation 20 0.52 0.52 0.12 2 22
Miscellaneous 20 2.59 3.12 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-I to 83.22 tonne ha-l with a mean of
11.68 tonne ha-I (95% confidence limit: ±2.0 tonne ha-I). 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 burnt and unbumt areas produced by prescribed burning.

The fine fuel composition is summarised in Table 4 and more detailed data are provided in
Appendix 4. The main fractions were Balk (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

mean wt. mean wt. (%)

Green weight 125 4.0 945.0 147.3 140.5 12.6
(g)

Dry weight 125 4.0 832.2 116.8 111.4 10.0 26.1
(g)

Fine fuel 125 0.4 83.2 11.7 11.1 1.0
weight
(tonne ha-I)

4. Fine Fuel MoistureContent(Post-burn)

The moisture content of the fine fuel samples was 26%, which 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 thebum and that the prevailing climatic conditions are
drier. Drought indices measured at Coffs Harbour on the day of sampling were:

Forestry CommissionofNew South Wales Forest Resources Series No. I



Estimation ofFuel Weight and Prediction
-7- of Fire Behaviour in Slash Pine Plantations

Byram-Keeteh Drought Index 71
Soil Dryness Index 112
FmefuclRmwooili~Inoox 3

The Byram-Keeteh DroughtIndexand the SoilDryness Indexindicate dryingconditions in which
the moisturecontentof the large fuel andsoil is becoming low. The Fine FuelFlammability Indexis
againlower than expected giventhe fuelmoisture content measured. Oncemore the use of climatic
data collected from outsidethe forest is the likelyreasonfor this difference.

The moisture contentof the various fine fuel fractions has beenderived fromthe data in Appendix 4
and is summarised in Table4. The moisture contents ranged from 8% for the Miscellaneous fraction
to 29% for GreenVegetation. During thesortingprocess thesesamples havedriedout andthis has
reduced the greenweights of the fractions. As a result themoisture contents derivedare lower than
their actualvalues.

Table 4. Post-burn finefuel composition andmoisture content.

Fuel fraction Number Mean wt. Std. dev. Std. err. Proportion Moisture
samples (tonne ha-I) of of total content

mean wt. mean wt. fmefuel
(%) (%)

Cones 25 0.72 0.94 0.19 5 10
Bark. 25 5.61 10.70 2.14 41 9
Needles 25 2.28 4.61 0.92 17 13
Twigs 0-6 25 0.85 0.86 0.17 6 9
Twigs 6-25 25 1.97 2.67 0.53 14 11
GreenVegetation 25 0.55 0.98 0.20 4 29
Cured Vegetation 25 0.89 0.97 0.19 7 9
Miscellaneous 25 0.80 0.76 0.15 6 8

5. Fine Fuel: ChangesCausedby the Burn

The burn reduced the fine fuel weight from 25.66 tonneha-I to 11.68 tonneha-I; a reduction of 13.98
tonneha-I (54%).

Table 5 compares the weights of the fuel fractions beforeand afterburning providing an indication of
fire effects. The weights of most fractions werereduced by the bum withpercentreductions ranging
from 23%for GreenVegetation to 70%forNeedles. The largestreductions wereNeedles(70%),
Miscellaneous (69%), Twigs6-25mm (66%), andCones (60%).

For two fractions, Bark. and Cured Vegetation, meansample weightincreased following the bum. The
apparentincrease in Bark. weight wasan artefact of sampling. The Bark. fraction is unevenly
distributed over the site andplotsestablished afterburning havesampled a numberof bark.
accumulations. In the pre-burn sample the fourheaviest Bark. weights averaged 8 tonneha-I, whilein
the post-bumsample theyaveraged 29 tonneha-I. However the fact that theseBark. accumulations are
still presentfollowing burning alsoindicates thatit is not as readily burntas someother fractions or
that it is accumulated in areasthat remain unbumt The Cured Vegetation weighthas increased by
71%. This fraction couldbe expected to increase due to burning, as a resultof GreenVegetation being
scorched and killedby the fire. .

Burning has increased the variabillty in the finefuelweight (the standard deviation has increased from
68%to 95% of the mean). However forthe fuel fractions the changes in variability havenot been
consistent For somethe variability increased (Bark, Needles, Twigs6-25mm, GreenVegetation), for

ForestResources Series No. I Forestry Commission of New South Wales
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othersthere waslittle change(Cones, Twigs0-6 mm, CuredVegetation), while the Miscellaneous
fractionbecameless variable.

Beforeburning45% of the sampleswereless than20 tonneha-I, 45% were20-50tonne ha-I and 10%
weregreaterthan50 tonneha-I. After burning85% of the sampleswere less than20 tonne ha-I, 14%
were20-50tonneha-I and 1% weregreater than 50 tonneha-I.

Table S. Changes in fme fuel composition due to burning.

Fuel fraction

Cones
BaIt.
Needles
Twigs 0-6
Twigs 6-25
GreenVegetation
Cured Vegetation
Miscellaneous

Pre-bum Post-bum Change in
weight weight weight
(tonne ha-I) (tonne ha-I) (tonne ha-I)

1.79 0.72 -1.07
2.40 5.61 +3.21
7.53 2.28 -5.25
1.93 0.85 -1.08
5.77 1.97 -3.80
0.71 0.55 -0.16
0.52 0.89 +0.37
2.59 0.80 -1.79

Percent change
in weight

-60
+134

-70
-56
-66
-23

+71
-69

6. Large Fuel (Pre-burn)

The weightof large fuelprior to burningwas91.0 tonneha-I. This was madeup of 68.3 tonne ha-I of
hardwood (75%),22.2 tonneha-I of pine (24%), and0.5 tonneha-I oflantana (1%).
A summary of the data arepresentedin Table 6 withmore detailed data in Appendix 5.

A total of 409 large fuel piecesweremeasured witha meanpiece diameterof 9.67 cm. There were
300 pieces (73%) of pine with a meandiameterof 7.5 cm, 79 pieces (19%)of hardwood with a mean
diameterof 20.0 cm, and 30 pieces (7%)of lantanawitha mean diameterof 4.0 cm.

The condition classification estimated that 1% of the pine, 3% of thelantana, and24% of the
hardwood wasdecayed. These proportions are in accordwith the relativeages of thefuel types and
the periodeachhas been lying on the forest floor. The hardwood is old materialthat has been on the
forest floor at least sinceplantationestablishment, whilemost of the pine and lantanais young
materialthat has onlybeen on the forest floor sincethe recentthinning.

The pine fuel type was examined in moredetailby breaking it into three diameterclasses:

(i) the 2.5 - 5.0 cm diameterclass contained 148pieceswith a meandiameterof 3.3 cm, and
a weight of 1.4tonneha-I;

(ii) the 5.0 - 15.0cm diameterclasscontained 129pieceswith a meandiameterof 10.2cm,
and a weightof 12.4tonneha-I;

(iii) the greaterthan15.0cm diameterclasscontained 23 pieceswith a mean diameterof
19.9cm, and a weightof 8.4 tonneha-I.

The 2.5 - 5.0 cm diameterclass consistedmainlyof woodymaterialfrom the crownsof the thinned
trees.

The greaterthan 15cm diameterclass consisted mainlyof bole materialfrom trees that had been
"felled to waste". Although the pieces in this classexceedthe minimum diameterfor sawlogs,

ForestryCommission of NewSouthWales Forest Resources Series No. I
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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 andstraightness 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 cm class. These sources contain a potential volume of 20 tonne ha-I. However there would be a
"cost" in utilising this material and this includes:

... increased machinery activity associated 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 physical barriers to soil and water movement on the site.

Table 6. Pro-bum large fuel composition.

Fuel fraction Number of
pieces

Mean piece diameter
(cm)

Large fuel
weight
(tonne ha-I)

Lantana 30 4.0
Hardwood 79 20.0

Pine 2.5 - 5 cm 148 3.3
Pine 5 -15 cm 129 10.2
Pine 15+ cm 23 19.9

Total pine 300 7.5

Total 409 9.7

0.5
68.3

1.4
12.4

8.4

22.2

91.0

7. Large Fuel (Post-burn)

The weight of large fuel after burning was 99.4 tonne ha-I. This was made up of 72.6 tonne ha-l of
hardwood (73%).26.7 tonne ha-I of pine (27%). and 0.1 tonne ha-I oflantana (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. There were 427
pieces (77%) of pine with a mean diameter of 6.9 cm. 116 pieces (21%) ofhardwood with a mean
diameter of 15.4 CID. and 15 pieces (3%) oflantana with a mean diameter of 3.3 cm.

The pine component was examined in more detail by breaking it into three diameter classes:

(i) the 2.5 - 5.0 cm diameter class contained 238 pieces with a mean diameter of 3.3 cm.
and a weight of 2.4 tonne ha-I;

(ii) the 5.0 - 15.0 cm diameter class contained 159 pieces with a mean diameter of 10.3 cm.
and a weight of 15.7 tonne ha-I;

(ill) the greater than 15.0 cm diameter class contained 30 pieces with a mean diameter of
17.4 cm. and a weight of 8.6 tonne ha-I.

ForestResourcesSeriesNo. I ForestryCommissionof New SouthWales
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Table 7. Post-burn large fuel composition.

Fuel fraction Numberof Mean piece diameter Large fuel
pieces (cm) weight

(tonne ha-I)

Lantana 15 3.3 0.1
Hardwood 116 15.4 72.6

Pine 2.5 - 5 cm 238 3.3 2.4
PineS -15 cm 159 10.3 15.7
Pinel5+cm 30 17.4 8.6

Total pine 427 6.9 26.7

Total 558 8.6 99.4

8. Large Fuel: Changes Causedby the Burn

The total number ofpieces 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-burn measure. This result also shows that a fire of the intensity prescribed is ineffective in
reducing large fuel weight

Although the fire failed to reduce 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 to be sustained. It is likely that this charring has reduced the flammability
of the large fuels.

FUELS ANDFIRE BEHAVIOUR

Burgan and Rothennel (1984) state that fire behaviour is influenced by a number of fuel complex
parameters. The main ones are:

(i) fuelloadings within specified size classes;

(ii) surface area-to-volume ratios for specified size classes (a measure of the bulk density of
the fuel);

(iii) fuel bed depth;

(iv) heat content of fuel;

(v) moisture content of the fuel.

These parameters are directly and indirectly incorporated in the fire intensity equation derived by
Byram (1959).

I = hwr

where I = fire intensity (kW m-l)
h = heat ofcombustion (kJ kg-I)
w = fuel weight (kg m-2)
r = rate of spread (m sec-I)

ForestJy Commission of NewSouthWales Forest Resources Series No. I
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DERIVATION OF BURNING PRESCRIPTIONS

BurganandRothermel have classified fuelsas follows:

The equationI = HWR,has beensimplified by Burrows (1984) to

ForestryConunissionof New SouthWales

0-6 mm 2000

greaterthan25 mm 30

6-2Smm 109

Diameter class Typical slv ratio

Ihr

tOhr

loohr

Fuel type

where R = ROS(mhr1)
W = fuel (tonnes ha-I)
I = intensity(KWm-l )

therefore R... 21 m hrl

W
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It is assumed that the large fuelwouldnot contribute to firebehaviour but,depending on conditions,
may ignite and bum following the passage of the flame front.

Burrows (1984) discusses appropriate intensities forprescribed bums andconcludes that the intensity
shouldbe less than 350 kW m-I. VanLoonandLove(1973) adopted the intensity rangeof
45-173 kW m-I, as defined by McArthur (1962), for prescribed burning in slashpineplantations. The
limitsof this rangeare usedin the following section to deriveburning guidelines for the Barcoongere
plantation.

McArthur(1967) developed this equation for Australian conditions and suggested thata heat of
combustion valueof 8000 Btu lb-l (18595 kJ kg-I) wasappropriate for forestfuels.

As rate of spreadis directlyproportional to fuelquantity, it follows fromthe formula thatas fuel
quantitydoubles, the fire intensity will increase fourfold.

Distinction must also be madebetween total fueland available fuel. VanLoon andLove (1973)
defineavailable fuel as the quantity of fuel thatactually bums in a fire,Le, the difference in fuel
weightbefore and afterburning. While it is accepted that this definition is theoretically correctand
shouldbe used whenderiving the intensity of a completed bum, it is not a definition that can be
applied whenpredicting fire behaviour prior to burning. For suchpredictions, it is necessary to
estimatethe amountoffuel thatcouldpotentially be burntby the fire.

BurganandRothermel (1984) relate available fuel to surface area/volume (s/v)ratiosand bulk density.
As the size of individual. fuelparticles increases the s/v ratiogets smaller, and the particles must be
packedmore tightly to maximise reaction intensity for efficient combustion. Asparticlesize decreases
a greaterportionof the fuelparticle is heatedto ignition. Bulkdensity (the weightof fuel per cubic
metreof fuel bed) affectsrate of spread withincreases in bulkdensitydecreasing the rate of spread.

Available fuelsare thosein the I hourand 10hour classes, so in the presentstudyall the fine fuel is
considered to be available fuel. This givesan available fuel weight of 25.66 tonnesha-I
(2.57 kg m-2).

I • ~
2
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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=~
25.7

=3.5mhr1

=0.06 m mirr!

2) R= 23m
25.7

= 13.5mhr1

=0.22 m min-1

These rates of spread, a minimum of 0.06 m mlrr! and a maximum of 0.22 m mirrt, were used as the
guidelines for prescribed"burning on post-thinning sites in Barcoongere plantation. Test fires should
be used to confirm that the target rates of spread arebeing achieved.
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Appendix 1. Pre-bum data for fine fuelsamples.

Sample Green Oven dry Fine fuel Mean fine fuel
number weight weight weight weight for site

(g) (g) (tonne ha-I) (tonne ha-I)

Al 308.51 212.42 21.24
A2 242.57 196.63 19.66
A3 323.95 242.63 24.26
A4 496.02 404.82 40.48
AS 449.02 345.96 34.59 28.05

B1 92.46 65.52 6.55
B2 273.09 199.18 19.92
B3 134.64 111.38 11.14
B4 249.75 191.87 19.18
B5 889.62 600.39 60.03 23.36

Cl 757.39 525.50 52.55
C2 155.30 129.37 12.93
C3 279.77 206.53 20.65
C4 426.78 310.65 31.06
CS 185.89 150.70 15.07 26.45

D1 1074.55 715.52 71.55
D2 86.92 74.29 7.42
D3 373.05 185.76 18.57
D4 566.82 441.89 44.19
D5 167.02 125.38 12.53 30.85

El 1243.69 831.51 83.15
E2 76.27 59.31 5.93
E3 330.18 273.95 27.39
E4 312.32 260.02 26.00
E5 345.63 256.61 25.66 33.63

F1 123.14 103.87 10.38
F2 221.36 170.17 17.02
F3 646.95 560.80 56.08
F4 116.43 92.83 9.28
F5 39.71 33.64 3.36 19.22

G1 71.76 59.02 5.90
G2 15.24 7.87 0.79
G3 160.67 130.48 13.05
G4 64.48 46.64 4.66
G5 493.13 348.58 34.86 11.85

HI 319.80 205.55 20.56
H2 548.18 405.01 40.50
H3 461.34 335.22 33.52
H4 490.73 365.08 36.51
H5 294.76 226.75 22.68 30.75

Forest Resources Series No. 1 Forestry Commission ofNew South Wales
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Appendix 1. (cont.)

Sample Green Oven dry Fine fuel Mean fine fuel
number weight weight weight weight for site

(g) (g) (tonne ha-t) (tonne ha-I)

11 366.38 262.98 26.30
12 86.09 66.68 6.67
13 525.67 330.69 33.07
14 35.69 18.67 1.87
IS 258.27 179.61 17.96 17.17

11 237.47 174.49 17.45
J2 539.91 425.46 42.55
J3 1404.77 774.12 77.41
J4 242.53 161.26 16.13
15 242.23 161.07 16.11 33.93

Kl 485.17 316.55 31.66
K2 324.70 251.10 25.11
K3 329.65 236.90 23.69
K4 477.53 360.10 36.01
KS 413.27 285.60 28.56 29.01

Ll 311.61 224.40 22.44
L2 698.93 516.40 51.64
L3 379.51 264.65 26.47
L4 293.86 224.20 22.42
LS 299.39 199.00 19.90 28.57

Ml 340.33 207.30 20.73
M2 264.32 162.60 16.26
M3 331.66 260.97 26.10
M4 502.67 361.90 36.19
MS 244.94 172.20 17.22 23.30

NI 120.39 80.19 8.02
N2 537.63 381.70 38.17
N3 1177.85 784.40 78.44
N4 568.40 334.80 33.48
N5 407.97 281.80 28.18 37.26

01 261.53 200.90 20.09
02 111.09 89.60 8.96
03 404.98 281.25 28.13
04 155.25 127.10 12.71
05 240.96 192.80 19.28 17.83

PI 530.85 363.10 36.31
P2 287.66 227.44 22.74
P3 171.82 149.50 14.95
P4 644.98 450.50 45.05
P5 264.33 163.60 16.30 27.07

Forestry Commission ofNew South Wales Forest Resources Series No. 1



Appendix 1. (cont.)

-15-
Estimation ofFuel Weight and Prediction

of Fire Behaviour in Slash PinePlantations

Sample
number

Green
weight
(g)

Ovendry
weight
(g)

Fine fuel
weight
(tonne ha-t)

Mean fine fuel
weight for site
(tonne ha-t)

Ql 169.84 103.20 10.32
Q2 674.21 484.00 48.40
Q3 617.29 460.75 46.08
Q4 824.49 517.20 51.72
Q5 978.12 616.10 61.61 43.63

RI 232.86 99.30 9.93
R2 350.15 235.30 23.53
R3 567.52 323.30 32.33
R4 262.78 139.70 13.97
R5 137.27 106.75 10.68 18.09

SI 111.76 68.60 6.86
S2 178.98 120.90 12.09
S3 150.22 84.00 8.40
S4 423.87 305.08 30.51
SS 472.16 209.20 20.92 15.76

Tl 251.42 142.40 14.24
1'2 232.09 119.20 11.92
T3 152.19 95.60 9.56
T4 56.97 40.00 4.00
T5 617.97 474.67 47.47 17.44

Mean weight
all samples 368.93 256.62 25.66
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Cones Bark Needles TwigsO-6mm Twigs6-25mm GreenVegetation CuredVegetation Miscellaneous
Sample Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet
No. wt drywt m.c, wt drywt m.c, wt drywt m.c, wt drywt m.c, wt drywt m.c, wt drywt m,c, wt drywt m.c, wt drywt m.e,

(g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g)

AS 6238 55.52 12.4 20.62 18.11 13.9 51.58 45.02 14.6 1.99 1.82 9.3 130.83 107.99 21.2 1.40 0.60133.3 4.68 4.02 16.4 64.14 54.37 18.0
B4 1.07 1.00 7.0 176.52 127.61 38.3 37.84 33.88 11.7 3.58 3.18 12.6 0.0 0.0 0.0 9.62 6.90 39.4 5.24 4.82 8.7 15.88 14.48 9.7
Cl 90.46 38.81 133.1 7.13 5.27 35.3 420.37 303.89 38.3 12.94 9.88 31.0 199.13 146.47 36.0 5.91 2.34152.6 3.55 3.07 15.6 17.90 15.77 13.5
D4 48.18 34.47 39.8 11.80 10.23 15.4 218.17 178.02 22.6 18.10 15.76 14.9 262.02 196.49 33.4 2.22 1.49 49.0 1.00 0.91 9.9 5.33 4.52 17.9
E2 0.0 0.0 0.0 1.36 1.11 22.5 24.69 19.73 25.1 6.77 5.50 23.1 27.30 20.10 35.8 6.90 4.94 39.7 4.34 3.68 17.9 4.91 4.25 15.5
F1 0.0 0.0 0.0 4.19 3.40 23.2 55.08 47.40 16.2 11.10 9.33 19.0 34.40 28.63 20.2 3.89 2.76 40.9 2.02 1.72 17.4 12.46 10.63 17.2
G1 0.0 0.0 0.0 18.84 15.33 22.9 34.98 28.40 23.2 5.03 4.22 19.2 0.0 0.0 0.0 0.0 0.0 0.0 5.39 4.47 20.6 7.52 6.60 13.9
HS 11.28 7.68 46.9 8.58 6.78 26.6 49.97 39.64 26.1 24.73 20.11 23.0 73.43 52.87 38.9 6.02 3.60 672 5.17 4.06 27.3 11.68 9.68 20.7
12 12.61 9.03 39.7 2.25 1.89 19.1 20.14 15.71 28.2 20.81 16.55 25.7 0.0 0.0 0.0 4.72 3.04 55.3 3.29 2.68 22.8 22.27 17.78 25.3
J2 0.0 0.0 0.0 41.92 33.33 25.8 157.43 127.99 23.0 82.39 67.46 22.1 216.68 163.79 32.3 1.85 1.45 27.6 0.65 0.54 20.4 38.99 30.90 26.2
K1 0.0 0.0 0.0 186.42 118.71 57.0 59.42 44.03 35.0 42.02 30.42 38.1 77.24 40.37 91.3 26.00 13.52 92.3 10.12 7.79 29.9 83.95 61.71 36.0
1.3 121.38 64.87 87.1 13.55 9.59 41.3 106.12 83.35 27.3 34.26 25.91 32.2 82.72 65.78 25.8 12.67 7.79 62.6 2.37 1.95 21.5 6.44 5.41 19.0
M3 0.0 0.0 0.0 29.53 23.99 23.1 33.10 26.11 26.8 14.89 11.87 25.4 55.51 44.56 24.6 42.10 26.36 59.7 2.40 1.98 21.2 27.00 20.70 30.4
NI 9.82 7.58 29.6 0.0 0.0 0.0 13.47 10.89 23.7 12.99 10.68 21.6 0.0 0.0 0.0 62.13 32.60 90.6 14.72 12.22 20.5 7.26 6.22 16.7
03 90.72 52.16 73.9 2.08 1.76 18.2 46.31 38.27 21.0 39.87 29.92 33.3 130.98 91.22 43.6 11.16 5.89 89.5 1.04 0.83 25.3 14.29 11.71 22.0
P2 0.0 0.0 0.0 14.71 11.92 23.4 198.51 160.62 23.6 2.19 1.89 15.9 51.90 36.37 42.7 6.22 4.62 34.6 9.31 7.83 18.9 4.82 4.19 15.0
Q3 0.0 0.0 0.0 28.03 21.99 27.5 102.38 79.98 28.0 49.12 39.18 25.4 54.97 43.68 25.9 6.09 4.24 43.6 2.08 1.70 22.4 177.55 132.03 34.5
RS 0.0 0.0 0.0 4.80 3.87 24.0 69.24 54.91 26.1 12.81 9.71 31.9 12.70 9.82 29.3 16.60 10.78 54.0 7.42 6.13 21.0 13.70 11.53 18.8
S4 74.69 38.73 929 8.85 6.87 28.8 35.17 28.28 24.4 11.98 9.50 26.1 0.0 0.0 0.0 8.66 6.12 41.5 12.98 10.07 28.9 89.71 61.64 45.5
TS 70.12 48.15 45.6 85.67 59.03 45.1 174.17 140.56 23.9 73.68 62.41 18.1 137.63 104.91 31.2 2.94 2.13 38.0 28.32 22.87 23.8 45.44 34.61 31.3

Percent
moisture
content
all samples 65.6 38.7 26.7 24.9 34.2 68.0 21.9 29.5
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Estimation of FuelWeightandPrediction

ofFire Behaviour in Slash Pine Plantations

Appendix 3. Post-bum data for fine fuel samples.

Sample Green Oven dry Fine fuel Mean fine fuel
number weight weight weight weight for site

(g) (g) (tonne ha-I) (tonne ha-I)

Al 89.0 74.0 7.40
A2 493.0 430.0 43.00
A3 135.0 116.8 11.68
A4 90.0 72.8 7.28
AS 76.0 62.5 6.25 15.12

B1 114.0 99.1 9.91
B2 70.0 62.4 6.24
B3 59.0 56.2 5.62
B4 65.0 58.6 5.86
B5 61.0 56.0 5.60 6.65

Cl 82.0 75.5 7.55
C2 58.0 55.9 5.59
C3 119.0 102.4 10.24
C4 157.0 135.6 13.56
CS 292.0 249.0 24.90 12.37

D1 81.0 76.9 7.69
D2 100.0 87.5 8.75
D3 287.0 251.3 25.13
D4 467.0 425.8 42.58
D5 80.0 66.0 6.60 18.15

El 4.0 4.0 0.40
E2 396.0 349.3 34.93
E3 25.0 25.1 2.51
E4 219.0 193.8 19.38
E5 32.0 31.1 3.11 12.07

F1 350.0 289.1 28.91
F2 75.0 49.3 4.93
F3 89.0 87.3 8.73
F4 945.0 832.2 83.22
F5 71.0 68.9 6.89 26.54

01 324.0 292.1 29.21
02 34.0 34.0 3.40
03 26.0 25.9 2.59
04 71.0 64.6 6.46
05 183.0 163.7 16.37 11.61

HI 158.0 144.3 14.43
H2 109.0 95.3 9.53
H3 142.0 139.6 13.96
H4 40.0 37.0 3.70
HS 464.0 174.0 17.40 11.80

ForestResources SeriesNo. I ForestryCommission of New SouthWales
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Appendix 3. (cont.)

Sample Green Oven dry Fine fuel Mean fine fuel
number weight weight weight weight for site

(g) (g) (tonne ha-t) (tonne ha-I)

11 38.0 37.4 3.74
12 48.0 37.3 3.73
13 183.0 174.3 17.43
14 80.0 77.8 7.78
15 255.0 248.5 24.85 11.51

11 142.0 115.9 11.59
J2 219.0 145.9 14.59
J3 298.0 281.0 28.10
J4 113.0 107.8 10.78
J5 317.0 290.2 29.02 18.82

K1 229.0 128.3 12.83
K2 116.0 103.5 10.35
K3 53.0 47.6 4.76
K4 57.0 47.3 4.73
K5 41.0 37.7 3.77 7.29

L1 48.0 36.8 3.68
L2 182.0 160.0 16.00
L3 122.0 54.5 5.45
IA 153.0 123.6 12.36
L5 124.0 106.5 10.65 9.63

M1 49.0 43.7 4.37
M2 146.0 115.4 11.54
M3 142.0 124.6 12.46
M4 149.0 47.7 4.77
MS 24.0 20.5 2.05 7.04

NI 14.0 10.7 1.07
N2 53.0 45.8 4.58
N3 108.0 87.7 8.77
N4 166.0 145.4 14.54
N5 299.0 258.2 25.82 10.96

01 159.0 78.2 7.82
02 155.0 103.6 10.36
03 230.0 213.8 21.38
04 104.0 84.3 8.43
05 129.0 109.0 10.90 11.78

PI 85.0 59.9 5.99
P2 78.0 51.5 5.15
P3 281.0 235.8 23.58
P4 148.0 117.9 11.79
P5 166.0 141.5 14.15 12.13

Ql 62.0 56.9 5.69
Q2 85.0 76.9 7.69
Q3 803.0 474.6 47.46
Q4 139.0 100.9 10.09
Q5 37.0 33.1 3.31 14.85

Forestry Commission ofNew South Wales Forest Resources Series No, I
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Appendix 3. (cont.)

Sample Green Oven dry Fine fuel Mean fine fuel
number weight weight weight weight for site

(g) (g) (tonne ha-I) (tonne ha-I)

RI 60.0 41.1 4.11
R2 253.0 230.9 23.09
R3 122.0 100.8 10.08
R4 61.0 51.4 5.14
R5 72.0 59.6 5.96 9.68

SI 90.0 58.9 5.89
S2 98.0 82.7 8.27
S3 82.0 79.5 7.95
S4 154.0 84.4 8.44
S5 139.0 92.1 9.21 7.95

Tl 300.0 174.2 ,17.42
T2 113.0 71.4 7.14
T3 159.0 125.1 12.51
T4 254.0 205.5 20.55
T5 363.0 180.9 18.09 15.14

Ul 64.0 52.3 5.23
U2 142.0 62.3 6.23
U3 133.0 102.5 10.25
U4 150.0 33.3 3.33
U5 339.0 236.0 23.60 9.73

VI 100.0 80.6 8.06
V2 487.0 379.9 37.99
V3 47.0 40.4 4.04
V4 97.0 82.2 8.22
V5 132.0 61.2 6.12 12.89

Wl 221.0 167.2 16.72
W2 52.0 46.3 4.63
W3 45.0 40.3 4.03
W4 65.0 54.4 5.44
W5 73.0 62.0 6.20 7.40

Xl 31.0 24.6 2.46
X2 106.0 90.6 9.06
X3 29.0 27.3 2.73
X4 66.0 61.6 6.16
X5 70.0 68.1 6.81 5.44

Yl 76.0 75.5 7.55
Y2 32.0 26.6 2.66
Y3 80.0 78.2 7.82
Y4 32.0 30.7 3.07
Y5 61.0 61.2 6.12 5.44

Meanweight
all samples 147.29 116.79 11.68
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Cones Bark Needles TwigsO-6mm Twigs6-25mm GreenVegetation CuredVegetation Miscellaneous
Sample Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet Green Oven Pet
No. wt drywt m.c, wt drywt m.c, wt drywt m.c, wt drywt m.c, wt drywt m,c, wt drywt m.c, wt drywt m.c, wt dry wt m.c,

(g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g)

A5 0.0 0.0 0.0 13.08 12.19 73 19.65 1833 72 12.5 11.84 93 0.0 0.0 0.0 9.42 835 12.8 932 8.75 6.5 332 3.05 8.9
B4 21.86 20.68 5.7 10.58 9.92 6.7 3.68 3.41 7.9 2.4 2.23 7.6 14.42 13.58 6.2 0.65 0.47 38.3 632 6.14 2.9 2.49 2.24 11.2
Cl 19.16 18.2 5.3 4.58 4.33 5.8 7.16 6.61 83 8.13 7.67 6.0 27.82 25.91 7.4 1.28 1.08 18.5 5.0 4.96 0.8 6.95 6.75 3.0
D4 2.55 2.43 4.9 394.43 366.29 7.7 22.58 21.22 6.4 10.05 9.43 6.6 0.0 0.0 0.0 0.11 0.09 22.2 4.01 3.78 6.1 23.74 22.6 5.0
E2 0.0 0.0 0.0 327.81 298.19 9.9 533 4.93 8.1 722 6.69 7.9 2.09 1.94 7.7 4.45 4.15 72 922 8.66 6.5 2632 24.72 6.5
F1 0.0 0.0 0.0 274.31 251.84 8.9 12.93 12.34 4.8 0.0 0.0 0.0 0.0 0.0 0.0 3.9 3.67 6.3 6.23 5.82 7.0 16.38 15.42 6.2
G1 0.0 0.0 0.0 246.88 229.94 7.4 23.16 21.96 5.5 0.12 0.1 20.0 27.53 25.83 6.6 0.22 0.21 4.8 4.06 3.91 3.8 10.79 10.19 5.9
H5 18.13 17.11 6.0 11.94 11.42 4.6 31.69 30.14 5.1 0.62 0.56 10.7 91.4 85.2 7.3 0.16 0.13 23.1 10.81 10.09 7.1 19.81 1939 2.2
J2 0.0 0.0 0.0 0.71 0.63 12.7 3.28 3.1 5.8 5.98 5.52 83 23.54 21.17 11.2 4.75 2.76 72.1 0.69 0.61 13.1 3.55 3.5 1.4
J2 24.56 21.55 14.0 7.98 7.26 9.9 6.41 5.85 9.6 33.48 30.13 11.1 67.74 59.45 13.9 1.09 0.92 18.5 7.27 6.56 10.8 15.5 14.15 9.5
K1 10.89 9.11 19.5 3.52 3.28 73 2632 24.45 7.7 9.54 8.29 15.1 0.0 0.0 0.0 51.43 34.58 48.7 40.97 32.58 25.8 17.42 16.04 8.6
1.3 1.79 1.71 4.7 4.56 4.47 2.0 21.81 19.26 13.2 0.87 0.79 10.1 12.07 10.74 12.4 0.09 0.08 12.5 7.29 6.67 93 11.61 10.75 8.0
M3 337 3.27 3.1 0.5 0.5 0.0 3.7 3.27 13.2 0.99 0.79 253 30.85 27.7 11.4 0.0 0.0 0.0 0.0 0.0 0.0 1.17 1.13 3.5
NI 0.0 0.0 0.0 1.34 131 23 1.52 1.49 2.0 0.25 0.25 0.0 0.0 0.0 0.0 1.63 1.57 3.8 4.63 4.52 2.4 1.62 1.6 13
03 0.0 0.0 0.0 80.52 73.94 8.8 19.09 17.85 7.0 18.76 17.64 6.4 57.07 53.4 6.9 14.19 13.2 7.5 24.83 23.59 5.3 15.24 14.17 7.6
P2 0.0 0.0 0.0 2.57 2.28 12.7 17.4 15.69 10.9 4.03 3.58 12.6 24.18 21.4 13.0 4.65 4.21 10.5 1.91 1.7 12.4 2.97 2.7 10.0
Q3 0.0 0.0 0.0 104.12 89.38 16.5 283.12238.36 18.8 36.03 31.04 16.1 103.7 90.1 15.1 12.22 9.93 23.1 0.0 0.0 0.0 18.09 15.83 143
R5 17.86 15.4 16.0 1.87 1.62 15.4 28.94 25.86 11.9 932 8.09 15.2 0.0 0.0 0.0 1.19 0.88 35.2 7.13 6.53 9.2 1.49 127 173
S4 2.92 2.44 19.7 0.0 0.0 0.0 46.68 40.81 14.4 1.18 0.99 19.2 4.0 333 20.1 14.17 10.55 343 28.0 2532 10.6 1.17 0.92 27.2
T5 21.89 19.83 10.4 1.87 1.75 6.9 29.83 27.78 7.4 21.4 19.75 8.4 42.15 38.4 9.8 48.21 36.49 32.1 37.49 34.96 7.2 2.12 1.9 11.6
US 0.0 0.0 0.0 10.18 9.56 6.5 7.44 6.89 8.0 15.53 14.84 4.7 0.0 0.0 0.0 1.22 0.62 96.8 1.83 1.44 27.1 0.0 0.0 0.0
V4 24.61 22.98 7.1 10.98 10.46 5.0 4.8 4.6 4.4 12.8 12.19 5.0 15.81 15.18 4.2 0.08 0.08 0.0 11.4 10.83 53 6.66 5.87 13.5
W2 26.8 24.82 8.0 4.51 4.01 12.5 4.25 3.81 11.6 7.29 6.7 8.8 0.0 0.0 0.0 0.53 0.49 8.2 3.87 3.68 5.2 3.08 2.74 12.4
Xl 0.0 0.0 0.0 538 5.03 7.0 10.7 9.95 7.5 5.48 5.22 5.0 0.0 0.0 0.0 1.09 1.02 6.7 1.0 1.0 0.0 2.51 2.41 4.2
Y2 0.0 0.0 0.0 3.22 3.02 6.6 238 233 22 9.48 9.08 4.4 0.0 0.0 0.0 1.12 1.12 0.0 10.26 9.8 4.7 128 1.28 0.0

Percent
moisture
content
allsamples 9.7 8.9 13.2 9.4 10.7 29.1 9.0 7.5
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Appendix 4. Post-bumweight and moisture contentof fine fuel fractions.
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of Fire Behaviour in Slash Pine Plantations

AppendixS. Pre-bum data from large fuel transects.

Transect 1
0-250m

Fuel Number Mean Density Large
fraction of pieces ID2 diam. of fuel

(cm) fraction weight
(tonne m-3) (tonne ha-I)

Lantana 7 135.5 27.4 3.9 0.450 0.3
Hardwood 33 16184.3 600.4 18.2 0.900 71.9

Pine 2.5-5 cm 34 388.6 113.4 3.3 0.530 1.0
Pine 5-15 cm 43 4765.0 441.1 10.3 0.530 12.5
Pine 15+ cm 9 3983.9 184.1 20.5 0.530 10.4

Pine total 86 9137.5 738.6 8.6 0.530 23.9

Total 126 25457.3 1366.4 10.9 96.1

Transect 2
250-5OOm

Fuel Number Mean Density Large
fraction of pieces diam. of fuel

(cm) fraction weight
(tonne m-3) (tonne ha-t)

Lantana 17 437.6 70.9 4.2 0.450 0.9
Hardwood 12 8423.2 251.9 21.0 0.900 37.4

Pine 2.5-5 cm 60 707.8 202.5 3.4 0.530 1.8
Pine 5-15 cm 31 3660.9 323.8 10.5 0.530 9.6
Pine 15+ cm 8 3320.9 159.5 19.9 0.530 8.7

Pine total 99 7689.5 685.8 6.9 0.530 20.1

Total 128 16550.3 1008.6 7.9 58.4
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Appendix 5. (cant)

Transect 3
500-750m

Fuel Number m2
Mean Density Large

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

(tonnem-3) (tonne ha-t)

Lantana 6 93.8 22.3 3.7 0.450 0.2
Hardwood 34 21503.5 726.2 21.4 0.900 95.2

Pine 2.5-5 cm 54 577.3 173.9 3.2 0.530 1.5
Pine 5-15 cm 55 5801.9 545.3 9.9 0.530 15.2
Pine 15+ cm 6 2283.0 113.9 19.0 0.530 5.9

Pine total 115 8662.1 833.1 7.2 0.530 22.6

Total 155 30259.3 1581.6 10.2 118.0

Total Transect
750 m

Fuel Number Mean Density Large
fraction of pieces m2 diam. of fuel

(cm) fraction weight
(tonne m-3) (tonne ha-t)

Lantana 30 666.8 120.6 4.0 0.450 0.5
Hardwood 79 46111.0 1578.5 20.0 0.900 68.3

Pine 2.5-5 cm 148 1673.7 489.8 3.3 0.530 1.4
Pine 5-15 cm 129 14227.7 1310.2 10.2 0.530 12.4
Pine 15+ cm 23 9587.7 457.5 19.9 0.530 8.4

Pine total 300 25489.1 2257.5 7.5 0.530 22.2

Total 409 72266.9 3956.6 9.7 91.0
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Appendix 6. Post-bum data from large fuel transeets.

Transect 1
0-250m

Fuel Number Mean Density Large
fraction of pieces m2 diam. of fuel

(cm) fraction weight
(tonne m-3) (tonne ha-I)

Lantana 7 24.7 91.7 3.5 0.450 0.2
Hardwood 31 494.6 18686.2 17.1 0.900 83.0
Pine 2.5-5 cm 82 260.3 884.1 3.3 0.530 2.3
PineS-IS cm 53 546.6 6097.2 10.3 0.530 15.9
Pine 15+ cm 13 218.0 4137.7 18.2 0.530 10.8

Pine total 148 1024.9 11118.9 7.1 0.530 29.1

Total 186 1544.2 29896.8 8.3 112.3

Transect 2
250-500m

Fuel Number
m2

Mean Density Large
fraction of pieces diam. of fuel

(cm) fraction weight
(tonne m-3) (tonne ha-t)

Lantana 7 22.2 71.1 3.2 0.450 0.2
Hardwood 40 509.0 10183.4 12.7 0.900 45.2

Pine 2.5-5 cm 81 275.9 969.9 3.4 0.530 2.5
Pine 5-15 cm 43 448.5 4960.6 10.4 0.530 13.0
Pine 15+ cm 12 209.6 3800.7 17.4 0.530 9.9

Pine total 136 934.0 9731.2 6.8 0.530 25.5

Total 183 1465.2 19985.7 8.0 70.8
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Appendix 6. (cont.)

Transect 3
500-750m

Fuel Number
D>2

Mean Density Large
fraction of pieces diam. of fuel

(cm) fraction weight
(tonne m-3) (tonne ha-I)

Lantana 1 3.0 9.0 3.0 0.450 0.02
Hardwood 45 781.7 20216.3 17.4 0.900 89.80

Pine 2.5-5 cm 75 258.3 921.4 3.4 0.530 2.40
Pine 5-15 cm 63 640.2 7001.0 10.2 0.530 18.31
Pine 15+ cm 5 96.3 1891.2 19.3 0.530 4.94

Pine total 143 994.8 9813.5 7.0 0.530 25.66

Total 189 17795 30038.8 9.4 115.48

Total Transect
750 m

Fuel Number Mean Density Large
fraction of pieces D>2 diam, of fuel

(cm) fraction weight
(tonne m-3) (tonne ha-I)

Lantana 15 ·49.9 171.9 3.3 0.450 0.1
Hardwood 116 1785.3 49085.9 15.4 0.900 72.6

Pine 2.5-5 cm 238 794.5 2775.3 3.3 0.530 2.4
Pine 5-15 cm 159 1635.3 18058.8 10.3 0.530 15.7
Pine 15+ cm 30 523.9 9829.6 17.4 0.530 8.6

Pine total 427 2953.7 30663.6 6.9 0.530 26.7

Total 558 4788.9 79921.3 8.6 99.4
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