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Background

At the last Meeting of RWG s, members recommended that available data on major
conifer fires be collated. Fred Hoschke circulatedq a lettar (appended)
-Fequesting information on alj fires in Pinus radiatq in excess of 5 ha~which
had occurreq slnce 1960, or other fires which exhibited some significant
behavioural pattern. This paper summarises the extent and fire behaviour
data'supplied, and suggesgts additional data that woulg improve management ang
research.

Introduction

Most Australian States and New Zealand have extensive Plantings. of P, radiata,
Augtralia hag about 505 300 ha ¢ While New Zealand hag about 800 000 ha
{Cooper 1980)., Although only about one Per cent of the Augtralian forest
area, the plantation resource will be the mainstay of the Australian woog

Py radiata nag been,successfully astablished in a range of
environments with an annual rainfall exceeding 600 mm. Many of these are
fire prone, having fire regimes unralated to P.'ﬂadiata's-natural habltat., The
Species ig very fire sensitive. Hence policies of total pfOtection have
bredominated, andg protection gystems are based on hazard reduction in adjacent
native vegetation, together with fagt detection ang initial attack {Cheney &
Ri ¢chmond 1980, @il1 1963). Attempts at fuel reduction burning in Plantationg
have hag limited success (Billing 1979, Fearnside 1970, Gilmour g Cheney

scale burning guch ag in Plantations of Pinyg earibaea ang p, elliottis may

not be feasibla. These spacies are more reésistant to fire thap P, radiata,
and hazard reduction burning according to'fireibehaviour guides has opérated
in Queensland since 3. Strategic breakg are'maintained-in?high rigk ang
high hazayrqg areas. | The successfyl Program has reduced the brotection . -

Most wildfireg in P. radiata have bean quickly controlled, ana the
astate destroyed smajll. However, recent large, uncontrollable fires in some
raglons have highlighteq deficlencies in fire behaviour knowledge. The
Caroline fire in 1979 destroyed 3 500 ha of plantation on the SA/Vic. border
(Geddes & Pfeiffer 1981). The estimated losg was 22 million (Geddes 1981)
and yield requlation will be disrupted for many vearg., Concern for guch
problems wag expressed at recent meetings under the auspices of the Australian
Forestry Council, by the Fire Research Working Group and the Fire Control.

—— : ——— . : i
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Fire behaviour guides are available for several eucalypt and conifer
forest types, but not for exotic Pinus radiata p. Don plantations. Fire
behaviour research in such plantations would improve:

- the design of plantation protection systems;

- suppresgslon tactics and strategles;

- fire regime planning to meet integrated resource
management objectives;

- the use of fire to eliminate unwanted pine regeneration.

Data limitationa

Most of the information supplied concentrates on fire gize and suppression
action details needed for costing. The few data on fire bshaviour arxe very
general, and there is no explanation of the bases of 'estimates' supplied.
However, more detailled data are avallable for several large fires, but even
here, the critical conditions for behaviour phenomena are only estimated,
ugually through postmortem.. Not all agencies with P. radiata holdings
regponded, and there is no record of fires in private holdings.

Area burnt

Table one gives a breakdown of area burnt by State. Bustralia has logt at
leagt 9 639 ha, which isg 0.020% of the radiata plantation resource. New
Zealand has losgt at least 10 650 ha, about 0.013% of its radlata resgurce.

Insufficlent data were supplied to comment on trends such as number,
occurrence time, or fire size. Most agencies rely on early detection, and
fast initial attack., Lf contrel is not effective within the first hour, a
large fire is probable, with contreol restricted to flank attack. '

Fire behaviour ‘
Tahle two summarises the data in Table one, providing information on the
behaviour of high intensity fires. Douglas (1964) provided more detailed
information on characteristic fire behaviour, and further detail is provided
by Prior (1958), McArthur (1965), MchArthur, Douglas and Mltchell (1966), and
Geddes and Pfailffer (1981). However, the critical thresholds for changes in
fire behaviour are not well defined. For example, what are the critical
conditions for crowning and spotting? Van Wagner (1977) indicated a need to

better understand spread rate, flame length,. and energy transfer agsociated

with. such phgnoména. . Thisg would require more detailed observatlions and
measurements of fire behaviour than are presently avallable for P. radiata.

The general data available provide a basis for plantation degign,
coupe layout, and silvicultural regimes for fire management purposes, and
managers may find this satisfactory. However, plantations are still being
destroyed by wildfire. One mlght ask: : '

ig existing filre behaviour data adegquate?

is existing data being used effectively?

what research should be conducted to refine fire
behaviour estimation?

should resgearch priority be geared to the cost of
plantation losses?



Bibliography
Australian Forestry Council. (1974) - FORWOOD. Report of Panel 2, Forest
Resources., Forestry and Wood Based Industries Development

Conference, AGPS, Canberra.

Billing, P.R. ({1979} - Using fire to reduce fuel accumulatiocng after first
thinning in radiata pine plantations. For. Comm. Viec. Fire Res.
Branch Report No. 4, Unpublished.

Byrne, P.J., (1980) ~ Prescribed burning in Queensland coastal Pinus spp.
plantations. Qld. Dept For., Paper to 11th Comm. For. Conf., 32pp.

Cheney, N.P. and Richmond, R.R. (1980) - The impact of intensive forest
management on fire protection with special regard to plantations of
eucalypts. Paper to 11th Comm. For. Conf., 22pp.

Douglas, DR, (1964} - Some characteristics of major fires in coniferous
plantations. Augt. For. 28(2) : 119-124.

Fearnside, A. (1970) - Burning ground fuels under P. radiata. Augt. Timb.
J. 36(3) : 99-101.

Geddes, D.J. (1981) - Plantation re~establishment following the Caroline
forest fire: an interim review. Woods and Forests Department. South
Australia, Misc. Pub. No. 2.

Geddes, D.J. and Pfeiffer, E.R. {1981) ~ The Carcline forest fire 2nd
February, 1979. Woods and Foredgts Department, South Australia,
Bull. 26, 52pp.

Gi1ll, E.D. (1963) - General prescriptions for the fire protection of new
plantations. For., Comm. Vie. Tech., Pap. 10 : 25-34.

Gilmour, D.A. and Cheney, N.P. (1968) ~ Experimental prescribed burn in
radiata pine. Aust. For. 32 : 1711-177.

MeArthur, A.G. (1965) - Fire behaviour characteristics of the ILongford fire,
17 November 1962,  Forestry and Timber Bureau, Leaflet No.91.

McArthur, A.G., Douglas, DyR, and Mitchell, L.R. (1966) - The Wandilo fire, 5
April 1958 - fire behaviour and associated meteorological and fuel
conditions. Foreatry and Timber Bureau, Leaflet No.98.

Van Wagner, C.E. (1977) - Conditions for the start and spread of crown fire.
Canad. J. For. Reg. 7(1) : 23-34.



oTOTIRT+ . 0061  1B6L-¥S6L  O& MSN Te30L

d swmes € a 2INn3Pu 18/v /¢ . BT equog
n ‘L ou SE : 9ISADS 5¢ 0€ ot 0091 St . 6-8 8L/1 /YL SRTOQOPUOD
_ L/ ou 4! L9€ -1 5z £EEL 0z z LL/TV/YT IBAUTYOOT
: _ € aIn3em £9/Z /9z  BTIpTnbrIInH
oIDTIBT+ 95 k € 8l z¢ 6 gy-L¥ 08/€ /iT Tpuog
posodxs .
d ou JubTY o usym . szl 6€ 0g 8 11 8L/ /6L  ISuIO] Auung
002 € £9 LL/6 /LT TRUXOQ Auung
ag 1} y~€ zt 1z . LL/6 /LT ' souman
4 ubty . |
swlos ‘g TTu S i . St 'z Lz LL/Y /o€ otbuetag |
4’1 ou 00S-00% 93eTpomNT ZL 0% = ¥e o9l LLL 8L-91 08/6 /0% eimoN
g Ou .
‘4 ‘epoel peox -
fITIOTTTS+ gt ‘ 0s Teau zi £€ . DEL 8t 68/6 /¢ uIngpoon 4
epavl .
‘TTIOTTIOH 09< 8 zZg 6€L 9t -1 89/01 /82 cugnvong,mm
MTSTN
bucays zT Ll oy 68/6 /s paozbucy
. 8T 8 £l-¥ LL/TL/EL px03buo]
z93seutd+ 61 so% . . -9z 91 . LL/0L/EL 2D WAL
d ow ‘sung g 08 8¢ 009-0%Z sax 09¢g 62 SL6 ¥s . €1 89/0L /L) aTeAATRYK
_ . . s $9/¢ /v buereissy
LL 08 - seoerd uwy . 6 8f PZE s9/¢ /¢ TITH 3°9uelg
~4/1 ou 6l §0f -3JUOD JSOWIE gi—-6 009 o€ tZ Gi-6 L1t +1-01 T9FLL/LL progbuc]
£91 €l 6L/T /T JuUTTOIED
: 009¥ zT %34 8L/€ /0L PIOIBTIAAN
exb T+ gg ¥4 e 867  @anjeEm LL/T /Tl HOTMEDID
2103 eu
o€ 1z SE coz burides  §o/L /st MOTMSSXD
YTEOIDIA | 51
{q/ /e ) () . (ur) {(y/m=) {s} (Do) (wm} (=u/swejs) (=Y} 7S]
YTHLO QIEIS QNIM ONILIOLS ONINMOED IH HWYTId SO¥  OWd  HY I IH Huryoo3lg eeIy by a3eg

VIVIavH SOANIJ NI SEYdIS ALISNALNI HOIH I ITdVL

£



IA/0EE  08B6L-GG6L abrisAY

sex sox Go¥1 £€ 00%¢T Gs/11/52 1exouted
- N - z .o m
*3STP 3I0UYS 000¥% .
69 £F 21dT3TmM sox gL —-0G0E =11 8¢ Bl-Gi yhee 6lL-8 6L/T /T BUTTOIE®D
STSUSTIRURD+ £Z adorsdn uo oL 091 LE 6E 0s 6l LL/L /L U3nog piod 3K
spueals 002t - “
$9 05 008 zood ut -009 L ¥E GLE ve/L /0% 200U T
' 0% 02 ooy s9213 T Lt 8¢ o€ z £L/1L /8L eyOUDG
_ i ou ove ‘ ot S€ Lz L ¥4 €L/l /6l Ixng W
008 spueis. . .
yseIs Aamoy s¢ -00L  PI°o ur 30U 08-0L £2 €€ 002 8zZ¢ 6C LL/€ /62 buozcbuoy
0°z  OF% ‘
Tong mol ‘d 95 0% 8833 1 -§*t  -08T 81 ¥E 6E-LE  0O0¥% g GE L9/ /Ll Azzembueyn
009 0021
d ou £V -00¥% 107 -009 0z £ 0L-9 v Zi-8 99/% /T 800U
600Z 009t
0% -00¥ . sok -009 62 €€  0£-§ Nmmme 86/v /S oTIpuURM
| . R *¥*8 ¥
| S
Lz Z8/8 /6 BIILTIN
s99I13 , .
: 0L 0T TenpTATPUT-S34& 60g C gL o€ 00z 9 L€ 18/24/81 OTWOIZS
2doTS o5
SYIUcWy 218 spamnt T¥OL 81 6T 0SL Le St SLSL /L UXTRqITRL
0g 68 6 zzL . TL/TL/ET Lpg-sTazepr—
?9 0F €1 8¢ 54 LL-i
¥9 0% £l gt 0LZ L2-9%7 z8/2 /s : —OIWOINS -
“L°3°¥Y €
{ u/ue) {ur) . (w) {u/ur) {(2) (Do) (w) (ey/swois} (ey} ETS)
YHAHLO (JFILS ONIM ONILLOdS ONINMOED JH HWYIA S0d OWd HA Jde {LH buryo03g BRay oby a3eqd

VIVIOvd SANI4 NI SHJIA ALISNALNI HOIH I ETEYL

s



0961 BOUIS

ey 5< . 9601
sa1y Aluc  0§-0F ov sox s -00% 8L 0z s ovzt L9 8 ¥/t /L USTSH IR

+qelse uorawilueTd %9-i -~ :
‘Teulolde ¢p f(S9aTJ JusDLI BUY3 IO 3SOW =) UOTITUST TRUISJIUT 8} ‘BY G] S2IS -AR Tel L8—~GEGL “Svg "L
\\\\\mm pEg 93evATIg AQTY UOTSAD
vy pgz *deg s3assIcx  8L/F /T ,
SINOTARUDG DITI IO SPIODBI STTUMYIXOM Ou ‘0bBbe sx& gL A[3som ‘ey ¢> Auswm ‘Y 9

{(q/u)) =) T (m) {/w) (8) (De) (&) (eu/swe3s) (eU) (zX)
HAHLO J33x4S aNIM SNIILOdS ODNINMOYD &H HWYIdL sSCY o) Kt Bd &k LH mdﬂxooum B3Iy wmé 23eJ
%&wwﬁwm WDEHN NI sEEId ALISNEINI HODIH L I79gYL



TABLE 2,

STAGE OF STAND
DEVELOPMENT

JUVENILE
LIGHT GROUND
FUELS

*FIRE FIGHTING
£107-1367na

DEVELOPING
~ SIGNIFICANT
~ AERIAL COMPONENT

- FIRST THIN
HEAVY GROUND FUELS

*FIRE FIGHTING
COS

15
§2562190/ua

M{DDLE
A) THINNED/PRUNED
GROUND FUELS
LESS

INCREASED
ACCESSIBILITY
GREATER
POSSIBILITY
FOR DIRECT
ATTACK

FIRE FIiETING
$505-470/m

B) THINNED/UNPRUNED

SLASH

*NZ FOREST SERVICE DATA

FIRE BEHAVIOUR

2ZTREE HE}GHT

FLAME HEIGHT

Zz TOTAL
TREE HEIGHT

PRUNED: 1 QC
DEGREE OF
COMPACTION AND
BREAKDOWN OF
SLASH UNPRUNED,
FIRE CROWNS IF
NEEDLES SUSPENDED

GROUND FIRE
FLAMES 5-B M
IF SLASH WELL
COMPACTED,

OTHERWISE MUCH

HIGHER.

CRO¥WN FIRE
FREQUENT

VARIES GREATLY
WITH QUANTITY

AND CONDITION

OF SLASH

- 1980

UNDER EXTREME FIRE DAMGEP

SPOTTING
POTENTIAL

LOW-TINCREASING
TOWARDS CANOPY
CLOSURE

MOD-HIGH

LOW

SHORT DISTANCE

SPOTTING FROM
GROUND FIRES

HIGH

VERY HIGH
TENDENCY

FOR WHIRLWINDS

RATE OF SPREAD
(rOS) |

DEPENDS ON FUEL
QUANTITY
LOW-HIGH DEPENDIN
ON ASSOCIATED
EGETATION AFTER
éND SPRING ROS
-5 KM/HR

REDUCED WIND, ROS
Low 4N0=800M/HR -
HIGHER IF CROWNS
AND SPOTS UP TO

1600 M/HR

400-800 M/HR

800-1200 M/HR

Z 1600-2400 M/HR
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QUESTIONNAIRE

Fire Behaviour in Conifer Plantations.

Locality.

Name and subdivision(s) of forest involved, approximate
latitude, longitude or AMG coordinates, estimated distance
and direction from nearest major town.

Name of fire 1if applicable.

Date and time of start,

Climatic conditions.

Rainfall deficit, temperature and humidity patterns,:BKDi,
SDI, drought factor.

Meteorological conditions.

Temperatures, relative humidity, wind speed and direction,
atmospheric stability, fronts, etc. Location of nearest
station which may have recorded additional ugeful deta.
Fire danger rating.

Fuels - stand.

Species, age, condition (stocking, pruning, thinning, etc.
details)s - -

- ground.

Clearing method, residual hardwood. Pine slash, disposition,
weights, etc.

Topbgraphy.

General slope and aspect of fire area, probably best illustra-
ted by a contour map.

Fire behaviour.

Location of the fire edge partmcularly at the end of major
run{s) and the time fire reached the position., Location
and time of arrival of the fire at any points where time is
accurately known. Details of any spotting. Flame heights,
crown fire development, etc.

Supression.

Method(s) of attack. Fire line construction, hand and
mechanical, performance and rates of construction. Machiner:
performance. Comments on strategy and tactics.

Misoellaneoué.

Any factors not already mentioned contributing to behaviour
of the fire.,

e
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Summary.

For each significant run of the fire for which details
are availlable. Tabulate if convenient - temperature,
R.H., wind speed, FDI, slope, average fuel load, width
of active front at begimming, area burnt, dlstance
travelled, elapsed time,




Forestry Commission of N.S.W. |
Forestry House ! "
ToErpnaarsen OO 2k Skl St
Sydney N.S.W.
Box 2667 G.P.Q. Sydney
N.S.W. 2001

Telegrams: Nawforests Sydney
Telex: Forcom 21657

Qur reference; 48456 (F,C.0.)
PH:TA ‘

" Your reterence

Telephone: 2 0236
Extenslon 552

MI‘. ].?o HOSCh}{G.

Dear Sir,

Fire Behaviour in Conifer Plantations,

At the last meeting of Research Working Group No., 6 -
Bushfire Research, one of the toplcs discussed was fire
behaviour in conifer plantations. Although there is some
documentation available on major fires it is not sufficient
to give a clear and comprehensive coverage of fire behaviour.
Most forest authorities are unwilling. to set aside areas of
plantation for experimental high intensity fires to overcome
this deficiency so it was considered that the collectlon and
collation of all information available from wildfires that
have occurred in plantations would be worthwhile.

In order to gather this data the attached questionnaire/
check 1ist has been prepared as a basis for the reporting of
all available information. Not all items will require comment,
the main point being that all factors which influenced fire
behaviour, particularly rate of spread are supplied. - Much
of the data can best be supplied as a comprehensive map or
maps. ‘

It is requested that reports be supplied for all fires
in excess of 5 ha in size which had occurred since 1960 or -
other fires which exhibited some significant behavioural pattern.
1f details of a fire have been published then a reference
to the report or a copy of the publication together with any
additional pertinent comments would suffice. _
Yours faithfully,
R.W. DELL,
Acting Secretary.

Per:



