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(N.D. BURROWS )

Backburning, the pract ice of  sett ing a f i re to burn back into

the head of an oncoming wiJ-df i re,  can be an extremely

effect ive technique in wi ldf i . re suppression. Backburning can

also be a di f f icul t  and hazardous operat ion.

The fundamentals of backburning, together with a few simple

precaut ions, are presented in the CALM Fire Fight ing Personnel

Training Manual .  Here, I  present some guant i tat ive

informat ion on backburning which f  hope wi l l  help f i re

control  lers .

The fol lowing guides, to be used in conjunct ion with local

knowledge and experience, are appl icable only to jarrah forest

fuels where the dominant fuel  types are leaf l i t ter  and scrub.

Backburning is safe when:

weather ist

.  c o o l  ( < 2 5 ' C )

.  mo is t  (>55 t  RH)

. stable (winds constant and <J.5 kph)

.  l o w  S D I  ( < 1 0 0 0 )

Fue l  i s ;

.  l i gh t  (<8  t / ha )

.  m o i s t  ( > 1 2 8 )



Topography is;

.  f lat or gently undulat ing

F i  1 6  ; r n d a r  r i + '- * - 1 n 9  r s i

.  LOW or MODERATE and fal l ing (FDI <40)

As  any  f i r e  boss  w i l I  qu i ck l y  recogn ize ,  a  d i rec t  head f i re

attack would probably succeed under these ni ld condit ions.

However,  one major advantage of backburning even under mi ld

condit ions is that headf i re suppression might be successful

f rom exist ing f i rebreaks or road.s.  There may be no need. to

chase the headf i re with new breaks.

The real i ty is that when condit ions exceed those descr ibed

above, then backburning becomes increasingly hazardous and

eventual ly a point  is reached when backburning wi l l  fa i1.

Backburning in forest fue- l -  s is hazardous or r isky when:

Weather is i

.  wa rm to  ho t  (>30 'C)

.  d r y  ( R H  < 4 0 t )

.  unstable (winds are gusty and var iable in direct ion)

.  h i g h  s D I  ( > 1 2 0 0 )

Fue ls  a re ;

.  heavy and cont inuous (>8t lha)

.  d ry  (<108  mo is tu re  con ten t )

.  ae ra ted  ( th i ck ,  dense  sc rub ,  t ops  e tc . )

Topography ist

.  a i " " . . t ed  (  9u11 ies  )

F i re  Danger  Ra t ing  i s ;

.  H IGH (F 'D I  >50 )



Backburning can be a r isky

set a backburn to break up

spott ing ahead of the main

the  poss ib i l i t y  t ha t :

Figure 1 below i l l -ustrates the l ikely

depth and width of  backburn needed to

operat ion. The f i re boss aims to

the main headf i re and caDture most

headf i re.  Hosrever,  there is always

The backburn wi l l  not be deep enough and the main

headf i re wi l l  " throw" over the backburn.

The length of  backburning necessary to cut of f  the

headf i re may be such that there are insuff ic ient crews

and equipment to control  or look af ter the backburn.

The backburn and the wi ldf i re head nay jo in resul t ing in

extreme f i re behaviour and massive long distance spott ing

behind the backburn -  thus aggravat ing control  and

endangering f i re f ighters.

spott i .ng pattern and the

capture most spots.

FICURE 1 :  Idea l i sed  f i re  shape and spot t ing
n e e d e d  t o  c a P t u r e  m o s l  s P o t  f i r e s
be low.

p a t t e r n .  D e p t h  ( d )  o f  b a c k b u r n
c a n  b e  c a l c u l a t e d  f r o m  T a b l e  1

I

<-vsP-



Table 1 below can be used as a guide to determining the depth

(metres) of  backburn needed to capture most spot f i res for

headf i res travel l ing at  var ious speeds. TabLe 2 provides a

guide to how far downwind of a headf i re backburning should

commence .

To use these guides, f i rst ly,  determine the recommended depth

of backburn ( to capture most spots) by enter ing the rate of

spread of the wi ldf i re and the fuel  moisture content into

Table 1.  The l -ef t  hand side of  Table 1 shows the l ikely

success of  stopping a headf i re with a backburn.

TAILE  1 :  The  m ln imum dep th  (m)  o f  backbu rn  requ i red  ! o  cap tu re
mos t  spo ts  f r om \ t i l d f i r es .  When  f i r e  f ue l  mo i s tu re

4  6  8 1 0  1 2  1 4  1 6  1 8

Iue  I  Mo i s tu re  Con ten !  %
(Ground  I i t r e r )

J

E

I

:E

H e a d f i r e  r a t e
o f  s p r e a d  ( m / h )

f a l l s  b e l o w  7 % ,  r h e n  s p o t s  f t a y  s t a r t
w i n d  o f  w i l d f i r e .  T h i s  T a b l e  a p p l i e s

up to
t o  5

3kn
- 7

down-
y .  o .

1 4 0 0  -  1 6 8 0 ) )u 450 400 300

1  1 2 0  -  1 4 0 0 1 4 0 0 1 1 0 0 450 380 320 250

8 4 0  -  1 1 2 0 1000 820 3  5 0 300 250 200

560 -  840 650 ) ) o 230 1 8 0 1 5 0

280 -  560 300 270 1 7 0 1 5 0 120 100 90

252 -  28C 1 5 0 1 3 5 8 5 60 50

2 2 4  -  2 5 2 1 4 0 125 80 70 5 5 45 40

1 9 6  -  2 2 4 1 3 0 1 1 5 '75 6 5 50 40 3 5

1 6 8 1 9 6 120 t 0 5 70 60 3 5 30

1 4 0  -  1 6 8 1 1 0 9 5 65 55 10 3 0 25

1 1 2  -  1 4 0 1 0 0 85 60 50 3 5 25 20

8 4  -  t t 2 90 ) ) 45 30 20 I )

5 6 -  8 4 80 65 50 40 2 5 1 5 1 0

2 8 6 5 f ) 3 5 20 1 0 3



LOW means this depth of  backburn wi l l  probabfy fai l  to contain

the wi ldf i re and HIGH means this depth of  backburn wi l l

probably succeed.

The second step is to enter the depth (m) obtained from Table

l  and the wi ldf i re rate of  spread into Table 2.  This wi l l

g ive you the distance downwind of the headf i re that you wi l l

have to set the backburn to achieve the recoNnended backburn

depth ,

TABLE 2 :  Recommended  d i s tances  be tween  head f i r e  and
o r i g i n  o f  i ncended  back -bu rn .  B racke t t ed
f i gu re  i s  app rox ima te  bu rn ing  t ime  i n  hou rs
needed  to  ach ieve  back -bu rn  dep th .

You wi l l  see from this process that backburning is unl ikely to

succeed when f i re danger condit ions are in excess of  HIGH, or

when the Jarrah Rate of  Spread Index exceeds 130. The depth

of backburn is impract ical  to achieve. Remember,  th is does

not apply to f lank f i res,

DEPTH OF
B.ACK-BURN
NEEDED

TO CONTAlN
MOST SPOTFIRES

( m )

HEADFIRE RATE OF  SPREAD (m /hT )

50 100 1 5 0 200 300 400 500 600 700

600 (  10)

4oo (8)

20o (  s)

1 o o  ( 3 )

s 0  ( 2 )

2 0  ( 1 )

1 5 0 0

1000

500

250

125

70

2000

1000

500

250

1 0 0

1200

600

300

1 2 0

1500

7 5 0

r 5 0

1  700

850

4 2 5

1 7 0

2000

1000

500

200

1 1 0 0

550

2 2 0

1 3  0 0

650

260

1500

7 5 0

300



Some Other Pointers

.  when the sDI is in excess of  600, then backburning should

be carr ied out using wel l  spaced spots,  not a cont inuous

l i ne  o f  f i r e .

.  When fuel  moisture fai- ls belo$/ 7t ,  then ant ic ipate long

distance (2-3 krn) spott ing and errat ic f i re behaviour,

especi .al ly in heavy fuel-s and on windy days.

.  Backburns 1i t  too close to the main headf i re can "pu11"

into the headf i re and set al ight to t rees, stags, logs

e tc .  a long  the  edge .

.  Backburning when condit ions are hazardous should only be

carr ied out under the control  of  an experienced f i re boss

who und.erstands the risks and who has due resard for the

sa fe ty  o f  h i s  f i r e  f i gh te rs .

.  Always aI low yoursel f  pJ-enty of  t ime to set a safe,  deep

backburn. Use forecast weather and the f i . re behaviour

guides to plan wel l  ahead.
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