THE__ W ATH R AND BUSH FIRFS
by D.R. Douglas

As the years progress the.tie~up between bush fires
and the wegther is being realised more fully, and many
instrumentalities are now looking to the various Weather Bureaux
to forecast those days when the most dangerous conditions can be
expected,

Climatic factors largely determine the periods of

greatest fire hazard for a region and the actompanying map gives
an approximate indiecation of the.

fire dangerous times of the
year for the Continent. e o

,:
There are many variables assnciated with the occurrence
of bad-fires,; but the more important are = o ' '

{1) The amoumt and state of the fuels, .
(2) The octurrenee of hot, dry, windy -eonditions.
The_Fuels | L L

than a regional matter and is not often a problem-for the .
forecaster to consider,

The amount of fuels présent is usually a local rathe#{ \

.
" The state of the fuels,. particularly th "degrees of
curing' or-the '“greenness'" of thé grasses and theg moisture
content status of all fuel types, is very significant,- The i
for¢caster must rely on reports from interestgd bodlcs, such as
the varinus Inrest Authoritics, to provide r/levant data. oy
As an indieatinh of the state of/the fuel several '}
methods are in use in various parts of Audtralia, Some brief]
comments on the methods in most general use now followi- fﬁ
| 3 | » i
(1) The Grass Fire Hazard Tables:- These tables are adapted
from similar tables prépared for use in Canada and have now been
avallable for use in Australia for five years,

1e “for ‘ Data on their
validity is not comprehensive and any detailed information woluld
be appreciated by the writer. : .. R '
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The following points do appear to be clear however;: -

(a) 'Thgitébié§ af%;ﬁ§t,very satisfactofy fo% forestigﬁ—"-
fuels, which 'do not generally .rcspond fo.changesgﬁ
of relative humidity as quickly as grass., o
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'”Att@mpts to mrdify the techhique ‘have not met with success

(b) The rainfall- correctlons are not always apnlwcable
to forest conditiong. ™ "7

(c) Unless frequent and accurate checks are made of i
i

i - the Ygreenness of grass” factors, errors w1Ll
quickly qil°(. e " T A R R i

' . 'The obthntnp nf Lhiv‘daté ié &if%iéﬁltato ﬁ;fmnﬁ@-  o
R uomo Guses

(2) 'llﬁo Hyprothermogr W]ﬁlllu e D \n1A( T l) \(d+!n'* - “""ﬁ1¢%~¢‘ff7‘r~ . ‘}?
teehnigue is doseribed in BUllotin NO. 38 (ko /
mvthod was develeped in: the ‘North Coast PFPLOH L-Now oouth

r@glons for some years. However the ratlnc‘.ends.to break.
down, when. there .are reasonably 1ong perlods without. rain.

when uslng both West and South Australlan_data. ;?;

(39 pire Danger. Jetersi- . ~In hmerifa’Himerous authorities I h
hava" ‘developed fire dangpr meters to suit their partlcalar s
cnnditinng, One was constructed for the mountain regions

‘of Victoria some years ago,»out has apparently passed out of b

use' Sl "g.“

AR *i'ﬂla".ff i« oo s *? e ﬂf 'fjnf"; “4~.~~ eenfi

The N.S.W. Forestry Commission'has introduced a 4
meter for use in the coming summer and the results ofiits use #4
are awalted with interest.. - It 'is based on_Temperature,“ |
nelatlve dumldlty, Wlnd VPlOCltY‘and‘th@ number of days
since. ralnoggg» ) : . e . B

Detalls appear 4na ”Report bh Porest Fire
PTOtSC“lon in New SOUth Wales” (N S.W, Forgstry Comm1551on
1952 P v ‘:v - ) - ~‘ . g e '-"f‘~‘.-',' PR . < :5:"’

'(4) Fiféuﬁézarégsfwcké*;f Thé'méiétuf@ égﬁféht df féreét b

fuels largely determines Tow easily a fire will start. Half—t?
inch cylindersy exposed near ground- level mave “heen accepted
in many, .parts of-the world. as'lndlcators of typical forest: v
fuels.s A relatlon between wood cyllnder m01sture cmntent. Sl
and” the, d@gr@s of: ourrent fire hdzard has b@en determln@d ‘for

cond%tions in the S.W. of West Australia (Wallace and Gloe
1938) LT B TP A i/

The use of wood cyllnder moisture. contents, has:begn

very satisfactory-in=West: Australia and Tasmanla for . Sofje
years, and. results S0 far 1n Soutn Australla are @ncouraglng.
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Wood cylinders must be carefully calibrated and
exposed in a standard way and, when this is done, many
authorities agree that fire behaviour can be related to the
molsture content values obtained,

It is not improbable that hazard stieks (of low wood
density) may prove useful in forecasting grass fire hazards.

A point which is not always realised is that the climate
at ground level is more severe that at the level of a Stevenson
Screen because of insolation and solar radiation effects, and

this is a fecture which gives wood cylinders an advantage ovex
empirieal ratings of fire hazard which use screen data.

In order tn Dbe able to forecast fire hazard, there must
be some measure nf current fire hazard.-availgble: to the forecaster,
Whether this "measure" is to be one, or all, of those mentioned
ahove 1is a matter for agreement between the interested authority
and the Weather Bureau, The easiest plan is for the.

"interested authority! to forward to the relevant Bureau the

value it has calculated for the day's fire hazard, and for the

duty forecaster to estimate the change he expects 4R that value
according to the changes expected in the synoptic situation for

the period of the forecast, (This period is generally for the
following daylight hours, and not for the ensuing 24 hours).

It is considered best to give the foreeaster the
current fire hazard on a fixed empirical numerieal scale of

"fire hazard classification", At present eash State uses a
different classification, and not all have a numerieal saale
associated with the classifieation. It is hoped that some

measure of standardisation will eventually be aehieved in this
matter.

It is the wirter contention that the Butreau
forecaster should not include any "risk" factors - sueh as the
greater likellhnod of fires occurring on publie holidays =- in
the hazard forecast he provides to fire authorities.

The Weather Factors

A few notes are now given on some aspects of the
principal meteorological elements bearing upon fire weather:-

(1) Rainfall:~ Rainfall is the principal source of the
moisture in forest fuels. The amount-'of r&in'réquired to
reduce fire hazard to zero varies greatly, but depends chiefly

upon the type of forest, the intensity of the rain, and the
weather following the rainy periods
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General working figures are:-—

Open grass land = 'é'pOiﬁté  "
Fucalypt forest - +4 - 8 points
pine plantations = 6 = 10 points.

Tﬁegenvalues will usually reduce the hazard to
to a very low value)'provided the rain is spread

‘ ”(2).,Temp€ratufe:— * Temperaturé shou

ilone. but it is of great importance in that it ' h

<gf¢ﬁ%iupon pructically'all'obhér clements.
. . . o .. e

(3) Relative Humidity |

zern (or at least

over 6-12 hours.

1d never be eonsidered . ..

as an indireet

minimum daily R.H. gives a bétférfebrreiatibn with fire

"hazard than-does maximu
forest fuels will rise with an increa
and hence 1t 1is an important factor. TR

... In periods of no rain, fueléf‘g@ihfmbi
wher the Fo Mg is often high, and he nce maximum D
valucs are important. St@ndy’dGCrGases of this

the most dangerous fire days.. High £iré¢ hazard:

invariably associated with midimum day RvH.'s of

(4) Wind:-= - Wind is a drying agentfapdiWill Te
moistuge content-to some extent thus increasing

m-temperature. - The moisture content of
s¢ of R.H. apd vice versa,

sture at might.
ight R.H. .
value, prccede
5. arc almost

" 20%.

duce fuel.

inflammebility.

Wind velocity is of+more importanee in

eonsidéaing the rate ‘of spread of goil
ing the liklihood of igmitions T

stceper lapse rates, and arc often associated wi

relative humidities due “to the destruction of radiation
inversionse - - e . B T Sp:\‘

tious depénd on the .
-Of . . f!:'

- . L
’

The -most -dangerous wind direcc

Tocation of the area in question - any hot dry wind 1
great importance. e

Firc Forccasting .
In a paper of this nature it is impo
summariSF*advquatoly:all*thé‘faetors.to be wafc!
by meteorologists:duringith@ scasons when b
likely to ocrcurs - Theé. various Ieférencesy,
deal more or 1rss compréhensively with dush
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and these should be studied by interested forccasters, ! *Here,
brief illustrations only will be given of synoptic situations
which have led to dangerous bushfires in various parts;of
Australia, preceded by a map (Fig. 1) on which are shown the
most dangerous months for bush fires in the different areas.
The following synoptic charts (Figs. 2 to 7) refer tq occasions
when bad fires have occurred in the areas indicated, "and in
€ach case is shoWn the trajectory of the air-(at gragient wind
height say 3000 ft,) in the fire arca for the 24 hours
preceding the time of the chart, This has been done to
emphasize the importance of air trajectory rather than the _
instantancous wind direcction as an indicator of the temprrature
and dryness-of tha air. Readers are invited to refer to back
files and study the synoptic sequences leading up ‘to the
situations illustrated. Two important points only will be
mentioned,

(1) Any sudden and perhaps une xpccted deve lopment should
be carcfully watchcd during the firc-dangerous months,
particularly cyclogeaesis, which may give risc.to strong,
turbulent winds in the warm scctor and transport hot dry air
very rapidly to forest rcgions from afar, (S¢e Fig. 2 for
such an occurrence o Western Australia). ‘

(2) When for:sts are situated near to thc coast,
particularly in W¢stcrn and South Australia and Victoria, thc
modifying effects of the coastal or sca breeze front on air
temperature and humidity can be very important in determining
with rathcr fine judgment whether fires are likely or not.
Detailed knowiledge of the menifestations of the coastal front
and other local disturbances is always a great asset to Torecast-
ers and specially to those whose direct concern is with
bush fires,

To conclude, there are two further points which the
writer wishes to put forward -

(1) It is considered desirable that a fire hazard forecast
should be includ¢d as an integral part of every forecast issucd to
the public during the fire danger periods., The publiec thus
becomes accustomed to the use of the terms, and is zble to
follow th¢ build-up from the¢ low to the high hazard pe¢riods,

(2) Bushfires cost the pcrople of Australia literally
millions of pounds (very summer, and it is thus a national
duty for all pcople, (upccinlly thosc bodies conneeted wlith fire
revention in any way, to do all in their powcr to minimisce those
055083, ‘
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. high degree. of co-operation
ahdfthorohgh,understanding is necessary between the various
authoritiess To achieve this 1t is considered desirable that
forecasters should visit forest and rural. areasy and that
officials from those rural areas should ‘learn something of
the, varied duties that the forecaster. 1s called upon to do.

For the best results, a
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