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1. INTRODUCTTON

vethods of describing and measuring iive ov dead vegetation VAIY

according to the purpose of Lhe measurement. Most iy, |ohave

-
s

heen interested in descr ihing live and dead veget ation as
fuel.  Even then, the technique empl oved changes according o
the type of el and the fire behaviour model in whiich 1tv is Lo

he usead,

i the jarrah forest areas s adjaoeni wEion WO LRG0 e
+

common primary fuel units are recagnized., These are ip biter

Tuel on the fToresty floor (twiegs, leaves, oa vk, fiaral parvis elo.

H !’)‘1"'1 s,

$10mm in diameter) it iops on the {orest o0 (hranches,

) aerated
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ete, >10mm in dimameter) iii} iive and, dead (ti:
4 PR - r ) . oy - - = . 1 oy 3~ 1 - r.
vegetatlion. These fuel types may occur singuiiid vy or form

complexes.
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Fuei particies <lOmm i oAdiamete: buin o in the fian Y

contribute most Lo tire s pread. Two phys ical descriptd
litter fuels are important to determine how it periorms as &

i

Pire ] These @are i3 quant iy, Mo b by eNpresser n bonie

heetare and i) Spatial distribut Pon, noitmally expressec ow ot
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2. .
- bulk density (or packing ratio) and per cent ground cover {in
woodlands especiallyl).

o 2.1 Measuring Litter Fuel Quantity
The most precise and acourate way of measuring littler
guantity is to destruct ive sample. Normally, [ use 20cm N
20cem quadrats and remove all fine litrer material dovn Lo
mineral earth. .ﬁhi; i bagged and an oven dry welght per

- unit area (tonnes/hé) dehermined. Sampl ing intensity varies

according to size of area to be sampled, variability,

purpose to which resulte are to he put and practical

(resource} limitation. In the jarrvah forest, we normally

establish grid points (180m i00m for say a 100ha plot) and

take ten 20cm % 20cm guadrats trom randam jocations aboutv
*

the grid peint (up to Z0m away). Typical results ave shown

bhelow,

TABLE 1: A sample of litter fuel weight plot measurements in a

jarrah forest of aboutr 100ha.

Mean 9.7 NP OO Y
Variance JU0.3 C O oMaximum 3H.O
Mintmum Ui Sab {0,035
C.V. % 65,1 95% L. £.19 to 10.91

o ‘ No, cases 100




9.2 Measuring Bulk Density and Packing Ratio’

In some instances, 3 litter depth measurements arec made
along the diagonal of each litter quadral to establish a
relationship between litter quantity and depth. This
relationship is useful for i) gaining quick estimates of
fuel quantity using a depth gauge i1) determining )i fuel

array bulk density and packing ratio.

3. MEASURING LOGS

Norpally, I use van Wagners (1368) line intercept method for
measuring downed woody Tuels. The reference shiould be consutted
for details. The length of sample line can be adjusted To suit,
Losg weight is expressed in t/ha and by diameter olass, As with
1itter fuels, measurements must be repeated before and after

hurning to determine the quantity and size ot material burnt.

4, MEASURING SCRUB
Describing scrub fuels is the most difficult of ali the fuel

Iy tweight,

urits. Often, it is the most vavriable both physica
particle size, chemical composition, live/dead rai i, moisture

coptent ore. ) and spatiatly thorizontal amd veriaong

et qucnturel . Also, none of the cxisting f1ie freshraw oy mede L
Car adequately deal with this enormous variahi ity inherent in

= evub fuels. Nevertheiess, 1 recognize 3 important drcsoriptions

o4 ecrub faeld




4.1 -Scrub Weight

Ag with litter and other fuels, the guantity of scrub *hich
burns directly effects heat outpul (hence the pover of the
fire and ii,rts affect on burning and non burning surrounds).
Thowill also directly effect suppression difficulty. There
is really no substitute for an accurate measure of sorub
fuels {on the types T have dealt with} by phyfonass
sampling. This is done by;

il at. each of the above mentioned grid sample points, malke
an abundance rating of all plant species within a 10m rﬁdjué
of the grid point (06-575,

iiY Having identified "Trﬁes ., then desiructively sample
from each of thece types. Inn ¢ 000ha of jarrah forests

©

about 5-10 vegetation types will emerge. Providing the area
has the same fire history, then about 30 biomass samples
{from each Llype is adequate. A4 sample involves seitting out a
3m x 1lm guadrat and cutting and bagging all Jive and dead
vegetation. Thise 1= taken back to the laboratory and sorted

into live and dead and by size classes Clmm oov 2dmmd 1.2,

what normailiy burns and what deesn’i.

A less reliable metinod s Lo develop o reiptionsbiy batwesn
sorub cover, sorulr heilght and serub biomass., Then, instead
of destructive sanmple, one neads only measure sorub fieight

and cover to estimate quantity.  However, I hoave ohserved

great variations in =orub bulk density which can make this

technique diceyv.




4.2  Sorub Structure

. _
The structure of vegetation, i.eo: its bullk density, particle
size and spatial distribution, alsn effects its performance

[

i as a fuel. Unless structure is falrly constant (as is the

T case Say with litter fuelis) then it is erroneous to speak
aboul serub weight alone in iﬁrma ol expecled fire
behaviour. 1 have used 2 techniques for messuring serub
structure:

1. Levy rods (Levy and Madden 19687). This method works
reasonably well in dense scrub such as is fopnd in oreeks
and swamps in the foresi regions, However, when scrub is
variable, broiken or sparse, it is necessary Lo pui in

~

evtremely high numbers of tevy 5od measures.

T have partially overcome this problem by purting in

permanent levy rod sample points (steel pipe s inte the
ground and protruding about 10em above ground - the rod is

dropped inte the pipe each assessment),

Normally, in the jarrah forest it is necessaTy o make ahoud

amEooof Blomase wsmig e mren.
; : ; SORAM e AT

G devy rod measurcmenis per
4.5 Brown’s Dianar Intercept Method

This technique {(Brown, 1972) irnvolves counting the
intercepts (live, dead, bv size olass) through 2 plane cet
and different heights and rotated about cach wetting.

Unlike Lachies experience with this technique, I found
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reproducible,and‘Teliable, a]fﬁnugh very slow, rf‘modified
the technigue by cutting aut and bagging the scrub, taking
i{ hack to tﬁe labh and running van Wagners line transects
through the scrub which was spread out on a beneh toep. From
these measures a number of structural parameters can be

calculated including:

. surface area to volume ratio
. bulk density/packing ratio

. porosity

. particle spacing

. quantity

. height

These measures are needed to drive Rothermels model.

4.4 Chemical Composition
The chemistry of live vegetation very much effects its
flammability. To date, no fire behaviour models take

account of essential oils, although Rothermel does account

for mineral content.




