
Bushfire warnings by calculator 

'The fire danger will be very 
high tomorrow.' We've all 
heard that remark during 
summer weather forecasts, 
but probably without 
stopping to wonder how the 
danger is calculated. The 
present procedure is 
cumbersome, but Dr Wilf 
Crane of the CSIRO Division 

of Forest Research has 
devised a rapid technique 
that requires only a hand
held calculator. 

The fire danger in 
Australian forests and 
grasslands is calculated from 
principles developed by 
Mr Alan McArthur in the 
mid 1960s when he was 
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LETTER 
TO ECOS 

One Tree Reef 

Direc to r o f the Fores t 

R e s e a r c h Institute, a fore

runner o f the D i v i s i o n o f 

Fores t R e s e a r c h . T h e s e 

formulae have been bui l t 

into 'c i rcular s l ide rules ' , 

m a d e u p o f c o n c e n t r i c 

rotating cards . 

Just as a pho tographer 

revolves a d i sc o n a l ight 

meter to l ine u p the 

c o m b i n a t i o n s o f exposure 

t ime and aperture size 

appropriate to the available 

l ight , so a forester turns 

the cards o f the slide rule in 

a c c o r d a n c e wi th the 

prevai l ing c o n d i t i o n s in 

order to obta in a value for 

the fire danger . T h i s va lue is 

general ly pub l i c i z ed in the 

fo rm o f a hazard rating: 

l o w , modera te , h igh , very 

h igh , or ex t reme. 

T h e really c u m b e r s o m e 

part o f the opera t ion involves 

ob ta in ing the f igures to 

feed into the s l ide rule. 

Ca lcu la t ing o n e o f these, the 

d rough t i ndex , proves 

particularly l abor ious . 

Y o u mus t start f rom the 

last day o n w h i c h the i ndex 

was de te rmined , then adjust 

the f igure step by step to 

take into a c c o u n t each 

subsequent day's rainfall and 

temperature, f o l l o w i n g 

c o m p l e x rules and referring 

to tables. T h e relative 

humidi ty , t o o , mus t be 

obta ined f rom tables. 

O n c e all the necessary 

informat ion has been 

assembled , it enables y o u to 

calcula te n o t o n l y the fire 

danger but a lso the l ikely 

rate at w h i c h a fire w o u l d 

spread, o n bo th level g round 

and s lopes , the f lame height , 

and the ' spot t ing dis tance ' 

u p to w h i c h n e w fires may 

break out , lit by airborne 

burn ing vegeta t ion. 

T h e danger and behaviour 

o f grass fires may also be 

predicted. 

P e o p l e w h o rout inely carry 

ou t these ca lcu la t ions 

i nc lude foresters dea l ing 

wi th bo th bushfires and 

con t ro l l ed burns , fire 

br igades , l oca l c o u n c i l s , 

bureaus, and a g r o w i n g 

n u m b e r o f farmers anx ious 

to con ta in their fires w h e n 

they burn o f f s tubble o r 

sugar cane . 

D r Crane has taken the 

sweat — and m u c h o f the 

risk o f error — out o f these 

compu ta t ions by wri t ing 

a p rogram that can be 

handled by advanced pocke t 

ca lcula tors . 

T o use it, y o u mus t supply 

the same m e t e o r o l o g i c a l 

and other informat ion , o f 

cou r se , but the ca lcula tor 

replaces your slide rule, 

charts, and tables. I f y o u 

want it to w o r k o u t the 

d rough t i n d e x and relative 

humidi ty , it w i l l d o that 

for y o u in a tiny fraction o f 

the t ime y o u w o u l d spend 

leafing t h rough tables. 

A few programs have been 

deve loped in N o r t h A m e r i c a , 

espec ia l ly to assist 

firefighters, but D r Crane ' s 

is the first to be prepared 

for Austral ian c o n d i t i o n s . 

T h e p rogram has been 

writ ten for a Hewle t t 

Packard H P 4 1 C V , but can 

be used wi th any 

p rogrammable ca lcu la tor or 

c o m p u t e r wi th a m e m o r y 

size o f at least 2 0 0 0 bytes. 

T h e H P 4 1 C V displays the 

results o f its ca lcu la t ions in 

w o r d s and number s ; for 

example , the display may 

read: ' F I R E D A N G E R = 25 

V E R Y H I G H ' . 

T o use the p rog ram y o u 

d o n ' t n e e d any k n o w l e d g e o f 

p r o g r a m m i n g ; the p rog ram 

remains stored in the 

ca lcula tor ' s m e m o r y even 

w h e n the calcula tor is 

swi tched off, or it may b e 

kept o n smal l magne t i c 

cards. 

I f y o u attach a printer to 

the calcula tor , y o u obta in a 

printed record o f the 

in format ion that y o u 

suppl ied (air temperature, 

w i n d ve loc i ty , and so o n ) and 

o f the calcula tor ' s answers . 

F o r further in format ion 

con tac t Data S c i e n c e Pty 

L td , P . O . B o x 4 8 4 , 

F y s h w i c k , A . C . T . 2 6 0 9 . 

I write to cor rec t an error in 

the recent article by A n d r e w 

Be l l o n Landsa t imagery 

o f the Barrier Reef . W h i l e 

his error is no t central to the 

subject o f his article I 

be l ieve it important that the 

record be set straight. In 

his article, M r B e l l does no t 

men t ion , and thereby 

substantially undervalues , 

the ro le o f the Universi ty o f 

Sydney in cora l reef 

research. W e , n o t the 

Univers i ty o f N e w S o u t h 

Wales , operate the O n e T r e e 

Is land F i e l d Stat ion, and 

w e possess substantial staff 

expertise in aspects o f coral 

reef s c i e n c e . 

T h e Austral ian M u s e u m 

c o m m e n c e d research at 

O n e T r e e R e e f by expedi t ion 

in 1966 , and buil t the first 

bu i ld ing o f the O n e T r e e 

Is land F i e l d Stat ion in 1971 . 

T h e opera t ion and 

owne r sh ip o f that station 

was transferred to the 

Universi ty o f Sydney at the 

end o f 1974 , and w e 

con t inue to operate this 

station. Prior to taking over 

the O n e T r e e station, this 

university had deve loped 

research strength 

particularly in certain 

aspects o f coral reef b i o l o g y , 

but also in cora l reef g e o l o g y 

and geography . 

O u r activity in these areas 

has s trengthened in recent 

years, and (with James C o o k 

and Queens l and 

Univers i t ies) w e are o n e o f 

three universit ies wi th 

substantial i nvo lvemen t in 

cora l reef research by 

permanent staff and the 

ability to provide adequate 

postgraduate and post

doc tora l training in this 

field. 

T h e b ib l iography f rom our 

O n e T r e e Island F i e l d 

Station n o w con ta ins over 

120 titles, mos t ly t echn ica l 

reports in international 

journals , but i n c l u d i n g two 

b o o k s . Scientists w h o s e 

P h . D . degrees der ived f rom 

research d o n e at O n e T r e e 

R e e f are o n the staffs o f 

the Lizard Is land Resea rch 

Station, the Austra l ian 

Institute o f M a r i n e S c i e n c e , 

and Griffith and Sydney 

Universi t ies . N o t a bad 

record for an 11-year-old 

field station wi th a resident 

staff o f o n e . Sydney 

Univers i ty intends that this 

level o f i nvo lvemen t in 

cora l reef s c i e n c e wi l l 

con t inue . 

Peter F . Sale , 

Assoc i a t e Professor o f 

B i o l o g y , 

Univers i ty o f Sydney. 
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