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- A good idea, but can we work it?

A/. &u4,Zoh/S /g 8e

II{IR0IUCTI0,l
In 1974, the West Australian Government endorsed the concept of

rnul t ip le  use management  of  the forest  estate,  as proposed by the Forests

Department .  S imply,  th is  rneans the use of  land for  severa l  d i f ferent

purposes (  GVIP -  87) .  Pr ior i t ies for  use are determined for  each area,

based on i ts  at t r ibutes and socia l  denands f laced on the area.  As out l ined

in General  Work ing Plan No.  87;  " the ranking of  pr ior i ty  uses recognizes

that  compat ib le secondary uses and ter t iary 'uses are v i ta l  to  the tota l .  use

al locat ion system".  Major  forest  va lues recognized in  the Work ing Plan are;

water ,  wood,  f lora,  fauna,  landscape,  recreat ion,  sc ient i f ic  s tudy,

educat ion and minor  products such as honey,  sandalwood,  wi ld f lowers etc .

What  about  f i re? Fi re protect ion is  a necessary f i rs t  s tep to

managing the forest  estate.  The protect ion of  people,  proper ty  and forest

values is  a pre-requis i te  for  in tegrat ing f i re  management  in to land use

planning. lJith increasing demand for rnultiple and competing forest uses,

fire management must include concerns for economic and ecological

considerat ions.  v iz . ,  wi th in the f i re  protect ion f r .amework must  . l ie  f i re

management  s t rategies which enhance forest  va lues to soc iety .  I t  rnay wel l

be that  wi th in the f i re  protect ion p lan current) .y  pract ised,  land use

object ives are opt imal ly  achieved.  However,  recent  research f ind ings by

Shea & Chr is tensen suggest  that  th is  may not  a lways be so.  From a p lanning

viewpoint  we must  be able to  predic t  the consequences of  var ious f i re

management  act iv i t ies.  In tegrat ing f i re  mdnagement  in to land use p lanning

requi res a knowledge of  the ecologica l  e f fects  of  f i re  ieg i rnes and the

abi l i ty  to  inp lement  desi rable regimes -  i .e .  a  sound pract - ica l  knowlddge of

f i re  behaviour .
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I n  a n  a t t e m p t  t o  i n t e g r a t e  f i r e  a n d  l a n d  u s e  p l a n n i n g ,  t h e  U . S . D . A .

Fores t  Serv ice  are  deve lop ing  a  Research ,  Deve lopment  and App l ica t ion

Programme.  The progranme miss ion  (as  ou t l ined  by  Lo tan)  was to  improve

the  land manager 's  capab i l i t y  to  in tegra te  f i re  management  cons idera t ions

in to  land use p lann ing  and mansgqrgat  ac t i v i t ie ,s .  The opera t iona l  goa ls

a r e  a s  f o l l o w s :

( i )  D e f i D e  r h e  i o l e  o f  f i r e

l a n d  m a n a g e r ' s  a b i l i t y  t o  p r e s c r i b e

( i i )  Develop procedures and

into the land use p lanning process.

techniques to meet  f i re  management

(  i i i )  A p p l y  o p e r a t i o n a l

uni ts  or  pro jects  and evaluate

land uses.  Demonstrate these

methodology to user  groups.

i n  fo res t  ecosys tems and enhance the

and pred ic t  f i re  behav iour .

techn iques  to  in tegra te  f i re  management

Deve lop  management  and i  nven to  ry

needs o f  the  land manager .

f i re  management  p lans  on  spec i f i c  p lann ing

f i re  management  a l te rna t ives  fo r  se lec ted

and prov ide  the  me€ns fo r  l rans fer r ing  the

These goa ls  re la te  to  the  research  knowledge requ i red ,  the  deve lopment

aspec ts  and the  app l ica t ion  o f  the  programne.  For  West  Aus t ra l ian  fo res t

types  there  is  a  cons iderab le  amount  o f  in fo rmat ion  on  f i re  e f fec ts  and

f i re  behav iour .  Cur ren t  and fu tu re  research  w i l l  expand these areas .

GOALS OF FIRE MNAGEI4ENT

The fo l lowing is  taken f rom a d iscussion paper  by Loran (1979)  .

"Uz wiI-X- not have od,equate $Ae nano4emznt unt i,(. all activiLi-e-a o(

a 6'Uz orLgaytLza.tion - ine.tuding piQ,v enLLon, cont^ol and bene(ieia.(, u,tz o6

6i^e - ole d'he-etzd bq Land rwno.gement ob j ecLivea . Bec.du,6e i.t cut s ac,rtoza

A0 mdtu ne ou^ce r an4gement boundatie.s and a{(ecr,l both lhont tetm and



Long tzan ieaou&e ou.tput., the onLg e66ecLLve u)aA to de,l wilh (ize i,s

on a m -t-t- tleAouace, nul.ti'ob ! ecLL.ve batia. Fuuthet, becau,se 6i,ne doe,s

not nQApect piop?-Ltg bound.attie's, pr.d'ning ffu.6t conaidQt the ob jecLLve-t

oi d.U. Iand Mneia inv olved.tl

I t  is  essent ia l  to  be able to  predic t  the ecologica l  and socia l .

consequences of  var ious f i re  management  act iv i t ies.  Obviously ,  such

predic t ions can only  be made r r i th  s tate of  the ar t  in format ion.  I t  is

a lso essent ia l  that ,  hpv ing determined the most  favourable f i re  management

act iv i ty  ta i lored to Land use object ives,  the act iv i ty  can be implemented

wi thout  conprorr is ing protect ion to people,  proper ty  and other  secondary

forest  uses (a l though the la t ter  is  a decis ion for  land use p lanners) .

f fanning requi res s t rat i f icat ion of  the forest  envi ronment  in  space and

t ime.  For  each st rat i f icat ion,  there is  a need for  a measure of  the range

and d is t r ibut ion of  consequent  resul ts  (again,  based on state of  the ar t

inforrnation).

A formal prograrBme is need,ed to further define the role of fire on

forest  va lues such as water ,  recreat ion,  etc .  S tate-o f - the-ar  t  f i re

ef fects  and behaviour  models need to be accessib le to  the rand use p lanning

process and to land managers in  a readi ly  useable form. There is  a lso a

need to evaLuating the success of ureeting the fire nanagement needs of the

land manager.

The fo l lowing is  a proposed f ramework for  in tegrat ing f i re .  This

franwork is based on FrREIAMp, which is a rnulti-resource rnoder that simulates

the ef fects  that  natura l  and prescr ibed f i res have on the future product ion

of  natura l  resources such as t imber,  l ra ter ,  f lora,  fauna,  etc ,  The

FIRELAUP computer  s imulat ion nodel  is  being developed by sc ient is ts  at

the Northern Forest  F i re Laboratory in  Miaeoula,  U.S.A.
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framework for integrating fire and forest

on the forest

f ire managernent practices

.OBJECTIIES OF SUO{ A SYSTEM

( i )  td  s imulate rhe ecologica l  e f fecrs of  f i re

sys tem

(iv) provide an interface for simulating

to-  maximise forest  benef i ts .

( i i )  d i rect ly  ut i l ize f i re  behaviour  nodel  outpuEs

( i i i )  address forest  f i re  management  and p lanning quest ions

SCALE

( i )  f o r e s t  b l o c k  e i z e  l a n d  u n i t s  -  i , e .  4 - 1 0 , 0 0 0  h a

( i i )  shor test  t ime scale -  I  year

. ( i i i )  longest  t ime scaLe -  200 years

(iv) some subsystems such as weather and fire behaviour models

wouLd operate on a dai ly  basis

(v) lrater on a monthly basis

(vi ) fauna -

(v i i )  f lora -

(v i i i )  t iurber  -

I year

year

I  year .



Obviously ,  we do not  have a l l  the ansr . rers to  model  the ef fects  
.o f

f i re  on the above forest  va lues over  the g iven t ine scales.  However,  I

be l ieve adequaie in forrnat ion ex is ts  to  construct  a model .  Model l ing is

a tool  that  can be used to prov ide ans\{ers that  are d i f f icu l t  to  determine

exper i rnenta l . ly .  The re l iab i l i ty  of  these ansrders is  a funct ion of  the

base data,  which can be improved and increased wi th t i rne.  The model  cau

also be used to p lan regearch ef for t  as in format ion needs are readi ly

i d e n t i f i a b l e .

At tempt ing to develop a rnodel  wi l l  s imulate over  a considerable t ime

per iod '  the l ike ly  consquences of  f i rernanagement  act iv i ty  on var ious foresr

values could s  i rnp ly  rgenera te a bor"re l  o f  spaghet t i -bo lagnaise,  where the

user  then has to f ish out  the mushroorns l  The level  o f  cornplex i ty ,

resolut ion and accuracy of  the FIRELAMP concept  is  largely  set  by the data

base,  but  the degree of  synthet ic  s imulat ion requi red is  best  decided byt .

t h e  u s e r  o f  t h e  s v s E e n

. : > r . ,  I  w i l l  i n t r o d u c e

of '  sub-systems which I

Austra l ia .  Much of  th

with fellow r^rorker s at

the FIRELAMP concept  under  a ser ies

see as being i rnpor tant  to  f i re  managers in  Western

e nethodology out l ined is  f rom recent  conmunicat ions

t h e  M i s s o u l a  L a b  i n  U . S . A .

I4EATHER SI.IB-SYSTEM

In  Western Austra l ia ,  we have in  operat ion a r reather  forecast  and

disseminat ion sysrem. This  is  the dr iv ing system of  the f i re  behaviour

model .  Dai ly  va lues of  ra infa l l ,  maximum tenperature,  min imum re lat ive

hurn id i ty  and wind speed and d i rect ion are necessary to  dr ive the f i re

behaviour  model .  The Arner icans recognize two basic  approaches to producing

a t ime ser ies for  these var iab les (over  the t ime scales ment ioned above) ;

( i )  a n  o b s e r v e d  t i m e  s e r i e s  f r o m  a  w e a t h e r  s t a t i o n  o r  ( i i )  s y n t h e t i c  v a l u e s



generated us ing a s tochast ic  weather  s imulator '  The Amer icans opted for

the second approach which I  be l ieve to be usefu l  for  long term s imulat ion

of  l ike ly  f i re  weather  condi t ions for  use in  prescr ibed f i re  p lanning and

predic t ing the l ike l ihood of  wi ld f i re  events.

The f i rs t  s tage of  the weather  s imulator  used by the Amerc ians is

a programne to produce daily and monthly weather values for the time period

simulated.  These values 'are s tored on f i le .  The second stage of  the

weather  generator  is  used as the model  is  run.  Weather  va lues are ca l led

up f rom storage by por t ions of  FIRELAMP which need weather  in format ion '

This  can a lso be overr idden by actual  inputs.  A weather  s imul .ator  can be

constructed by f i rs t  s t rat i fy ing the year  in to seasons '  Then,  for  each

season,  se lect  a  dr iv ing var iab le which would be one which ( i )  corre lates

b e s t  w i t h  o t h e r  v a r i a b l e s  a n d  ( i i )  h a s  h i g h e s t  a u t o  c o r r e l a t i o n  ( i ' e '  i t s

value on day 2 is  a funct ion of  i ts  va lue on day I ) '  The dr iv ing var iab le

.can 
be generated,  for  each season,  on a probabi l i ty  basis  f ron Past

weather  records of  each Div is ion.  Again,  the degree of  resolut ion should

be determined by the user .  The probable va lue of  o ther  var iab les can

then be determined,

. 
STEPS

( l )  w e a t h e r  v a r i a b l e s  r e q u i t e d  a r e ;

-  max.  temP.

-  m i n .  R . H .

- dewpoint

-  ra  in fa 11

-  windspeed and d i rec t  ion

( 2 )  o b t a i n  r e c o r d s  ( 2 5  Y e a r s

( 3 )  S t r a t i f y  i n t o  s e a s o n s .

/ltdl
or ;rj!+i+dr).
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(4)  May have to fur ther  s t rat i fy  in to wet '  normal  '  dry  years '

(5)  se lect  dr iv ing var iab le (as d iscussed)  for  each season'

(5)  Detern ine corre lat ions and auto corre lat ions '

FI RE BEHAVIOLR SIIB-SYSIEM

The object ives of  th is  sub-system would be;

(i) sirnulate fire occurrence and behaviour

( i i )  prov ide management  scenar ios for  hypothet ica l  f i re  regimes

such as might  be encountered under  suPPression or  prescr ibed burn ing

t 
irograt tmes .

,  The evaluat ive cr i ter ia  for  wi ld f i re  occurrence would be prov ided by

f i r e h i s t o r y . S i m u l a t i o n s o f f i r e b e h a v i o u r a r e c o n d u c t e d u n d e r a r a n g e

of  weather ,  fue l  and topographical  in f luences '  t ' i re  behaviour  descr ip tors

inc lude ;

( i )  energy re lease rate

(  i i )  ra te of  sPread

(  i i i )  f lame height ,  length

( iv)  scorch and defo l ia t ion height

(v)  f i re  in tens i ty

(v i )  fue l  removal  for  each fuel  c lass

(v i i )  f i re  per imerer  and area

Much of this information has been modelled and together with current

f i re  behaviour  research should prov ide us wi th a very. re l iab le f i re

behaviour  predic t ion system. However,  there are other  inPuts not  considered '

which wiL l  a f fect  decis ion making Ptocesses 
-  ( i )  probabi l i ty  of  wi ld f i re
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occurrence by forest  or  vegetat ion type (probably the former) ,  ( i i )

probabi l i ty  of  wi ld f i re  occurrence by t ime of  year ,  ( i i i )  probabi l i ty  of

re i ld f i re  occurrence by ,  s ize c1ass.

The process used in FIREdAMP can be surnmarized I

1.  For  each Forest  Block or  Div is ion,  determine the re lat ive f requency

o f  h i s t o r i c  w i l d f i r e s  b y  f o r e s t  t y p e ,

7.  Calcul -ate a set  of  f requencies for  each forest  type ( in  the b lock or

d iv is ion)  of  wi ld f i re  occurrence for  each month of  the year .  This  wi l l

g ive a d is t r ibut ion of  non-prescr ibed ign i t ions throughout  the f i re  season

character is t ic  of  each forest  type.  I rnp l ic i t  in  th is  are factors such as

, : : i , :n : .  
reg ime,  recreat ional  use etc .  -  factors which are inpor tant  in  the

f i re  ign i t ion h is tory of  the forest  type.  Non prescr ibed ign i t ions inc lude

man caused and l ightn ing.  Changes in  the forest  f i re  protect ion programme

(burn ing,  logging,  d ieback rnapping,  etc . )  may cause an increase or  decrease

in the number and s ize of  non prescr ibed f i res.  The user  adjusts  these

nunbers accord ingly .

of  t r r  '41g" .  determin ing the number of  f i res both prescr ibed and non prescr ibed

. , to  be ign i ted for  the year ,  they must  be scheduled.  In i t ia l ly ,  each non

, .prescr ibed 
ign i t ion is  randomly ass igned a forest  (or  vegetat ion)  area

based on h is tor ica l  d is t r ibut ions.  Each ign i t ion is  then scheduled for

, l  l : "ah 
of  the year ,  based again on h is tor ica l  d is t r ibut ion,  and then

,  
ra ldomly,  on a day of  that  month,  based on the number of  days in  the month '

At  th is  point  each non-prescr ibed ign i t ion is  def ined by calendar  date and

forest  type.  As each day is  s i rnulated in  the f i re  sub-system, the schedule

,  .1s checked for  one or  more non-prescr ip t ion ign i t ions l ike ly  to  occur .  7 f

, f  , f i re  
is  to  occur ,  the behaviour  parameters are ca lcu lated for  that  days

w e a t h e r ,  f u e l  m o i s t u r e  c o n t e n t  c a l c u l a t i o n s ,  a n d  f o r e s t  t y p e  ( i n c l u d i n g
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fuel and

on each

6re  met ,

topography) .  S i rn i lar ly  for  prescr ibed f i res,  checks are done

of  the windows speci f ied for  prescr ibed burns.  I f  a l l  condi t ions

a prescr ip t ion f i re  occurs

inc luding cut t ing,

management s cenarios

r F f
I

r
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i
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TII"tsER SIIB-SYSTEM

This sub-systen simulates the dynanics of the true component with

enphasis  on the ef fects  of  f i re .  Thi i  nodel  is  non-s i te  speci f ic  but

accotrmodates severa l  d i f ferent  species.  For  Western Austra l ia ,  i t  would

be designed to accorurodate karr i ,  jar rah and p ines,  I t  would best  be

designed for  rotat ion age for  a l l  forest  types.

i r , . , .  
The speci f ic  object ives inc lude;

' I .  S imulate the ef fects  of  f i res generated in  the f i re  behaviour  of
"gub-system on t ree growth,  nor ta l i ty ,  form,  t i rnber  qual i ty  and regenerat ion.

2,  S imulate the ef fects  of  f i re  regimes on vegetat ional  changes (e.g.

. for  Western Austra l ia  -  the ef fect  on hard seed species (such as Acacja

pulchel la  and the ef fect  on g.  grandis ,  e tc . ) .  For  western Austra l ia ,  rnuch

o_i...]fo*.aiott 
is available on the effects of single fires and fire regimes on

- t rees 
and understorey vegetat ion,  This  sub-system would prov ide dynamic

, , in format ion on the forest .vegetat ion as input  to  other  resource sub_systems

, . ( . f i re  
behaviour ,  fauna,  f lora,  water  and recreat ion) .

3.  Prov ide for  year ly  input  of  management  act iv i t ies
' th inning,  

prescr ibed burn ing such that  a wide range of

can be evahiated .
' l

+.  To ident i fy  areas of  def ic ient  knowledge and future research needs

"  
concern ing f i re  ef fects  on t imber.
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This sub-system incorPorates the major  d i rect  e f fects  of  f i re  on the

forest  ecosystem through vegetaEional  response to f i re '  Major  features of

the model include;

1.  A low resolut ion growth and y ieLd s imulator  for  each d i f ferent  t imber

t y P e s  f o r  f o r e s t  b l o c k  s i z e s '

Z.  A reproduct ion sub-system s imulat ing establ ishment  of  s tands

fo l lowing f i re  as a funct ion of  s tand'  f i re  and c l i rnat ic  factors '

3 .  g imulaeion of  f i re  morta l i ty  and stand damage based on f i re  Parameters

af fect ing crown and cambia l  damage -  response can be in  lhe form of  densi ty

reduct ion,  populat ion s ize c lass redis t r ibut ion or  to ta l  loss '

4,  A rnul t ip le  pathr tay succession based on species character is t ics '  c l imat ic

factors and f i re  Per iodic i tY '

5 .  A managdnent  in ter face which a l lows year ly  schedul ing of  t imber oPerat ions

Stand st rucrure for  rnost  forest  b l -ocks is  f i l 'e t l  on the FMIS ut i l ized

frrr the sub-sYstems outlined

by the Department' The prirnary requirements ate fot the sub-systems

f in  points  2 -  5  above'  Again there is  qui te  a 1ot  of  in forrnat ion a l ready

ln ex is tence on f i re  and stand darnage but  i t  is  not  in  a readi ly  useable

form.

I t  should be st ressed that  th is  sub-systern is  in tended to act  pr imar i ly

as an in tegrator  of  t imber resource product ion and development '  and f i re

ef fects '  lEs use is  l i rn i ted !o s i tuat ions in  vh ich f i re  is  Lhe Pr imary

quest ion '  Ior  example '  to  deterrn ine the impact  of  wi ld f i re  or  to  determine

i l t  the l ike ly  outcome in terms of  the t i rnber  reso 'urce '  o f  a l ternat ive

prescr ibed burn srrategies '  I t  is  not  for  use in  s imulat ing resource data '

The rnodel  a lso requi res re l iab le s tand age/c1ass stock ing level  in format ion

to a l low the determinat ion of  f i re  ef fects '
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FORAGE SIE-SYSTEM

r'". This sub-svstem is designed to be a dynarnic moder. demonstrating fire

qf fects  on the understorey vegetat ion.  Speci f ic  object ives inc ludel

l . r  Low resoLut ion -  so that  extensive and unnecessary data co l lect ion
D u r  l l  . ,

is -avoided .

' l - - " '

{ ,n . , . - . ,8 i re  response -  denoqstrate l r " ty iog vegetat ion respbnses to d i f fer ing

flgg. regirnes by forage groups (grasses and shrubs such as rootstocks and

Ipguures regenerated af ter  f i re) .

3. Management output

nonth by month and year

utilize information frorn and/or pass information

P o s t

SI.IB-SYSTEM

i s  c lose ly  L inked l r i th  the  above fo rage sub-sys tem and wou ld  be

as  a  s imp le  s imu la t ion  too l  to  p rov ide  fo res t  p lann ing  and resource

- provide the manager with the available anirnal unit

by year ,

l o n s .

FORAG$.ebource interactiou -

to other sub-sys terns .

e f f . . i L '

Whi l -e there is  a problem of  avai lab le data in  some forested areas,

hreasLguch as.  the '?erup F.p.A.  have a r real th  of  avai lab le data which could

2hE 6$c&si1y used in such a sub-system for the management of fauna popul-ations.

Biomass predic t ions of  var ious forage groups fo l lowing f i re  is  readi ly
2 , . . .  l -
obta inable for  var ious season f i res and f i res of  var ious in tensi t ies.

f i  ? a  . - -

burn assessment of the McCorkhill Block study will provide further'  1e  q , . r -  , ,  ,

product iv i ty  levels  of  forage groups fo l lowing a var ie ty  of  f i re  in tensi t ies.

$or.j8 cover and height changes folrowing fire are also avairabre for most

lPdlet* t  ion types where these var iab les are important  (such as p.F.p.A,) .

f.fifi!P.."gU-"y" 
aem would also simulate the effecr of no fires on forage groups,

E O  . : ' : . t '

WILDLIFE
hreasL; , '  ,

t n a s

bh 4e+ iqes lgned

ed

1y

a .

on
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developers with rel iable infoinat ion Pert inent to their  decis ion making '  3

4
l iocesses,  The ruodel  and measured resPonse shouLd cover  a l l  b i rd  ant l i l  ' ' . .  ! '

ar i i r { rh l  populat ions in  the area.  For  many species,  the rnodel  could ut i l ize

the h igh resolut ion in format ion avai lab le (woyl ie ,  tammar '  var ious b i rds,  -

etc . ) .  However ,  for  most  forest  b locks (outs ide fauna M.P.A.s)  a lower

resolut ion model  is  a l l  that  is  requi red which need only  operate on a

y,ear  ly  t ine s tep '  conver t ing measures of  Vegetat ive s t ructure and comPosi t ion

i i o lo  l r i ld l i fe  hab i ta t  components  and eva lua t ing  the  su i tab i l i t y  o f  these
L r r l \ ;

fpr  wi ld f i re .  The l ike ly  outcome of  var ious f i re  act iv i t ies on secondafy

values such as wi ld f i re ,  can be obra ined,  probably  wi th a low level  o f

'  cgSrf idence.  Nonetheless,  as in format ion comes to hand'  the data base,

i " '

hgnce the resolut ion)  can be inProved.

.  d e w e  I  o

Proc.  , :

ffitRtnrton suB-sYsTEM
the L The object ive of  the f i re  ef fects  model  for  recreat ion resource ' is  to

S{Qnv\a te change (  amount  and type)  in  recreat ion oppor tuni t ies suppl ied due

t t t fCci test  f i res of  d i f ferent  per iod ic i ty  and in tensi ty .

v e a r . l

.  tnu re la i ionship between physica l  changes in  the resource base (as a
1{ l fo rv

resul t  o f  f i re  act iv i ty)  and quant i ty  of  recreat ion oppor tuni t ies suppl i 'ed,
f o r  v  i .

iq  not  wel ) .  def inec l .  The fact  is ,  the supply  of  recreat ibn oppor tuni t ies
v a l u c i

cannot  be determined sole ly  by t ree st ructure,  s tock ing levels ,  vegetat ion
C O r .  l  l

,b iomass product ion etc .  The supply  of  recreat ion oPPortuni t ies ds af fected
n e n c (

aby. f i r "  act iv i ty  is  a funct ion of  managenent  object ives for  a Par t icu lar

^ land uni t  as wel l  as the condi t ion of  the resource '  For  exarnple,  i t  is
l : ,

. ,CA,Ubt fu l  whelher  the car  ra l ly  enthusiast  erould be concerned by defo l ia t ion
TRECRE/.. js

, j fo f , lo" i t tg  a f i re ,  however ,  the p icn icker  f rom the c i ty  may be '

(^L:C-. .' s ' r rnu. :Thus,  
a s t ra ight  forward,  Iog ica l  rnethod is  needed that  wi l l  adequate ly

'%' i 'Jo, rn 
a for  the physica l  changes in  resource based caused by f i re ,  and re late

)  e a l  -

i n t o  r

r o c r r  i

! i '  | l t I



lb f iq?.  " t t . "gu"  to  the supply  of  recreat ion oppor tuni t ies.

r c ! 1 .
The Arner icans have uged Brown,s (1978)  cr i ter ia  in  developing a

1 3 .

recreat ion sub-system mdoel  ,

I .  I t  should have in tu i t ive

these being;

appeal to managers and give relevant and' P to '  '  '

u s e f u L  r e s u l t s .
'lli:r,l rv L

2 D r , l I t  s h o u l d  b e  a d a p t a b ' l e to  the  land p lann ing  and management  p rocesses .

3.  r t  should g ive consis tent  resul ts  when repl icated in  the same area

by, ,d i f ferent  people.

4.  '  T t  shouLd prov ide object ive

potent ia l  o f  d i f ferent  types of
t!9s.9 -

cr i ter ia  for  evaluat ing the recreat ion

resources.

5, . .  .  ,  I t  should

6ecreaft should

1 ' .  . I t  should be ' ,based on tested socia l  and behavioura l

ensure that  the tota l  range of  oppor tuni t ies are covered.

not  be over ly  compl  ex.

sc ience theor ies.
i ) 1 .

u g e f L r l  r

t tPu" t t  should bui ld  on ex is t ing systems.

2 ! : r  1 i '
.  Recreat ion resource management  l ike t inber ,  wi ld l i fe  etc , ,  is  a

+{oductr -on process (Hendee,  1974) .  The basic  quest ions to address are l

tHbrc + i11 f i res of  d i f ferent  f requencies,  in tensi t ies and s ize af fect  the

4p.rod:ct ion 
of  recreat ion goods and serv ices.

i ,? . t : , ' .  I "  Western Austra l ia ,  we have determined what  type of  recreat ion

.oppor tuni t ies ex is t  and we have good in format ion on the behaviour  pet tern

- of recreator.s. outdoor recreation is a complex and rnul t id irnens ionar
l r  -

,  conponenE of  natdra l  resource nanagement  and p lanning,  Thus,  the systemat ic

ranarys is  of  the var ious components that  contr ibute to  the product ion of

1,  , -  , i5$ggg. t ion oppor tuni t ies can a id decis ion rnakers grear ly .
'  8 '1  '  r r  :

t :  . i F .

'i1 |'t 1;
i :  . i '  '



1 4 .iivr rrl

WATER SIJB-SYSTEI.4

This has been developed to
f  r -  t

f i re  act iv i t ies that  in f luence

,Outputs f ron such a model  inc lude:

water  y ie  ld

sedi rnent  y ie ld

chern ica l  concentrat ions (esp.  T.D.S.  )

This  requi res an understanding of  ( i )  the hydro logica l  cyc le,  which,

io  the jar rah forest  is  very complex,  and ( i i )  an understanding of  how

(ifilW'iac t ivi t ies inrerfere or influence this cycle by the effect of fire

o n  v e g e t a t i o n ,
I,IATER

, i{ater is un<itles t ionab ly a most vaLuable product of the northern jarrah .

f6 fg" t .  Much woik has been d i rected to understanding the hydro logica l

cyc le. inc luding i i re  ef fect  o f  forest  removal  by cut t ing on water  y ie ld and. :

qual i t
. ,  ' t

ty .  Honever ,  there is  l i t t le  in format ion on the ef fe i ts  of  var ious

fire regirnes on r{ater quantity and qiarity. rt has been demonstrated thar

cooL prescr ibed b i r rns have no ef fect  on the water  resource and there is

pootl! docunentedc evidence suggesting that severe wildfires can increase

water  ,y ie ld but  decrease water  qual i ty .  I  am conf ident  that  f i re  can be

.rnte€rated with forests managed for water to increase the supply of freshln En _-

ffrfttf{; 
This wil,l,be the topic of a s t ate-of-rhe-art paper I am currently

I r . i i

compi l  ing.
o n  v e '
WATEi]

a ,  - .

TM|LUSION
cYclc  wi ld f i re  and prescr ibed

$fsferu being rnanaged. These

)-fescribed burning prac t ices ,

simulate the water

vegetat ion.

resources reaDonse to

fire can have significant impacts on the land

irnpacts can be rated as good or bad. Current

to date,  can be rated as having had a benignL
I

l i
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that  f i re
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and can be
u s l n g

would a lso
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spec ia l i s t
w e  s  n ( .

o f  ,  t l r r
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'
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a s  n r ' . ,

1 5 .

ef fect  on forest  resources in  the d i rect  sense.  However l r i thout  such a

successfu l  protect ion burn ing progr&nme, Lre could not  even contemplate

using f i re  to  enhance the forest  resource base,  r  don ' t  be l ieve i t  is

adeguate to askrrwhat  is  wrong hr i th  bur  current  use of  f i re? ' , ,  I  be l_ ieve

f;! thoufa be asking "how can we use fire to enhance the many uses demanded

9f  the forest  and to maximise the benef i ts  to  soc iety?[ .  A l . ready we have

a great  deal  o f  in format ion per ta in ing to the ef fects  of  f i re  (whether

wild or planned) on various forest values but such infonnation is not
. F S : N :
readi ly  accessib le to  those c lec is ion makers who need i t .  A' ' . - .

as out l ined,  should fu l f i l l  rh is  need.

'  I t  i s

system, such

ny bel ie f  that  as a f i re  management  research sect ion,  we should

into the area of preparing systeos such as outlined to enaure

ef fects ,  both p lanned and unplanned,  are fu l ly  real ized,  are

put  to  use to the fu l lest  to  achieve Department .  ob ject ives.  I t

be evident that ttre systen outlined requires i.ri.rf f"o. ott",
.  I  t ; t  l r

branc\;s and, most importantly, from the uger group.
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