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T
he role cl plontabOTI for::>l.l \D ladoncs11o .. 'eI! ""po<Wll. �ially for eon;er\at1on purposol. 1, 
ll bc:,c,,;:d \tla! Jo.ig.b }1chlnt planu11"'11 "'LI oOCCI 

t.g!>c, "'nod demon:! .,.,,.1e ,r.a,m,inlrL� nr ""1<><:rni the 
ar�as of 11.:maal f<>'<� l...r1 ,,.ed (So:ltlngt•. l'l9S). PW'J� 
fon."'-' a.re "" ionpcn-i,� clcmcn1 or wld use Pl•nled 
form, ,;,,n fulfill o=iy of ll>c p10<!11,1hc role oi !he 
n:ilun.1 fl:,� \\ fJa\ they lr<: tdcqi.•ld< µlorm�d, pl.,alod 
fo,e<ts CAA hcl� 11:ibilu.< ORI impN>'"C 1hc: en, uua.ncm 
.rrro t?91) 

Or,c of ,1,. ,eao<>:IS "by ind..suial fort" pla.ita:""" 
'" lcJor.:«• 110 , .. luablc " ct,e high cknt.1nd for raw 
"""""als. c.pccoally fo, pulp ond p.,pcr, "hodl i... 
,ccre.ffi Lhc ot,,1111 10 hdp m:<l dc,11.,nd )<>rl) For p,ilp. 
Ll.c :w1 pro�c4 »,pply �ity ,n..,e.ucd •.6 m,lhon 
ln!'/)ur. In I?�. ,he e<1im.1te I, 3 2 1r.1ll1cn lonl)<ar, lnd 
,n 1hc iw l.OIO Upac-!1}" ,.·,LI incrcuo lo !I m,ll·on 
,,,..",c•r. Ta �1!"31llCC '"""'n.1brhl) or 11\0 "" uwtcnal<, • 
n.w mill:on hcaarn of induWtai forcsi �bntol•Ofl n:«ls 
10 be c51Jbh<hcd W,U,oot VHI, the rt.1tur.tl rain fore,! mll 
be clcsa:,y<:d. Ma,,y f.:lct<11s. llo\.c,'C1, alkd 1he su-.�u of 
forest ?lon11ng. <>ne of those " forcll nrc (SalwJ<I, I�') 
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fir< ., ,uu I cnuc,.1 f� in� 1<>dustruil 
r= p!a,,\IUOll in Indonesia. �,�II� ror Ac.xon 
''"'"Z'""'· Tho doily incr<aJ( of r..,, $am.op � .. 
csprcial!y ,n tbc dt) 1c.Hon1, U"d dc:slfu;:fion �f )0<1ng A 
"'°"1:'M"' plantallonl '"'Uk! J>Cl happen If lud load in lhc 
pla!IW.ion wu m:lu,;cd &. troc main1c11aii;e ..-as imprv,od 
(Sal"")O &. WataNb<:. 1'1.16� lf IH>lhing 11 do&><.. em� 
pbnl.-...ion• .,; quickly de!lm)'td In hea,')' fuel I, \\lldfm;s 
an: pan,"'1latly <k:Mn.cLi•• 1<>d S.."">'<r< diim:igc ,...,)'-' w 
timbc, a.-.:1 5001 Th• redu,.""tion nf cle$1n1Cli,., ,.,ldiirc, ,n 
COl1"llt".O,C1>l EMcaiypl furtsl UP be ICluC\'ffl by blltlUng to 
,�ucc fuel accum"la1io11 u1cr \\idc areas (McA<1ht1t 
H'6l� One po!Siblc: sol"U<m ,Ja,ro,c 10 ,..iua, fuel load 
UI 1l>c A m<>11g-i•1n pbn,.,,.ion II p=lx.'d a< 11 \\lll do� 
,n l:."""1}';>1 forc11 '" A=l•a, p.,,., for� m USA, 
�,ad;a. and fr.'1>sC bUI ,t i, nOI fa,oiliru "' Jndo.,cs.� 

�rcscribcd bumi� >I ,;arrici out ,..,... r.,, 1111my 
purp:,ICI (Gill &. Bradsto,;;k, 19%) h nia, b< u><:<l lO 
m!a.c ocw.....,1,Md fl>Cl C,.kAnlwr, 1962, Raison <I al, 
WS6, Bi� 11: Brl<:i,,<. l'JK9, McC•" ,1 GI. \991), protect 
"'ood prO<J,.:11 • ..,,,,, suwhcs, a,,,mal prOductL(III and 
ltcnu.gc ,10r1<. <<Hlrnl \\'COO.I, m,i,11�,n b,ad"""i') and 
,mp;r"''C h..,,..,. iJc1y. ch1n1,wc undc..rablc 1pccoa. 
m>CWblal or;1i,ity of fo'"" .01\ (At,t,rc-n k A!al�rcri. 19G�. 
H;in'C} ,1 al .• 1�7'; H.,ul,:t·Pa...:w,c-mwa &. l'ne1n1b, 
1910-, Herr« al • 19'.ll) u,d 11IOCO (\11,cl,,r,. l �!) 

F""I occur 1>oh.:,a flOfl>rmbit fu,:b an: c,,ll')lci 10 
foobranJ� f,re pre,:erMion C-3/1 bo n:eompl.;l,cd c,�ocr b)' 
i=•m: Lhc "'111« ol tbc fircbr.lnd 01 b)· 1oma,in1 Uc 
fu:t K 1n.1y i1:1mc. n., al1em;1:ovc clwscn" inn.,011CL..J b• 
1)0.: ,,1)1,:,s 1t.rc:1\Cl'lro by r.,o, TllC nca:I for conln,llu,g or 
diintn.,Ung fire mk ,,,crc.o.<.,a a, (ud h,v.11<U and ,.,lue1 
�,crease. s .. ;un (1971) has WOW1" lha1 fncs ,r:parll� bf 
,Non�I• >OOnc-r lhaJt 1hc ,so or fir1t 1e,><,:.:foct1on ,n I 
p3r11,:ulo, spttlCS � a ,::d,K"lion of th:.! spt:cic1 ,n 11..: 
onsuh,� fortM Fron�1l·firc ln\cn11t) 8"" ,b: ho:11 ou,pul 
cf the fl.111,c ftoru a,KI ,, ,mp,n:,nt ,a detcr,n,nins 
morulit) V.on w,,Jil!!J (197)) eorrol.rLod frontal fire 
1nlCClll1y ""It oeo<clt bolht ct s,,rf)rt fi= l>cnrdt t.cr,hl 
car; �"" � rdoi,d to 11.., ri,I. or munalltJ '" ,ndi"du.al 
ll)CCICS (Pclcr>Otl &. Rp,n. 1916) It� a 1n11,m 10 
the firo conu-ol pl.1nt1tr u.,t high firo n,!. 1nusa not be 
p:::=mincd u, lfl) a,c.a .. 1tich lw both hii;h •�I �1d1 and 
hl;h da1nJC1,blo I aluo.s (Bro-.. n &: D»·i,. I 9?n 

lite olrJc,,;!ni, of 1hi1 n:sc>reh ,. io claril) 1h.: 
pu>sib1:tt) or prcscnhcd bunung lx.ng ,;oudl>CI� m ,1._ ,I 
"'"")!•""' plamall:m and ,1, cff�J on Ut:e morud11y aad 
a, a1lible fuel ,n"° fire 
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To dckd a "ll'"focari wrrm:nccs ,n �"" gm<,tb and fire 
bch.o.,_ parallickn (P ,; o.on U>e Duncan test "" used 
{Stccl&Tc<ric, 1981) 

A cou•l*-1cly random des1i:n of ,,1riance w•< ula:l 
to = (-Or drlJaaw;cs .,,.,.,� true gro1l'lh par.unetcr 
dl.VnCtcr • .tad hc;g!,t ond (m: bclow1or �tcr, ll•mc 
lctrgllr.. rale <Ji lllc <prod of fire, ar.:I fire mtcn,ny. based 
on the lollo1nng model (S!ccl & Torno. 198 l) 

. ..,, 
Y ,,_ - tm: '1'°"th an,! fire be�,,.,, for plafl{atooo J m 

the k ""!'�""''"" 
I" E mcru, <Ji the t<calJnCnl Jl<'f'.•lauon .. mpbl 
,-tJQtmcm 
J - plancauon rear 
k - "'l)licatiua 
'-lo - raodom wmpoo<,_ 

Dwnctc, of tr= (fable I) u, u., qmdrate ranged 
from 10.J cmto 158<:nl, and !>e1&hl from W7 m Lo 1� 4 
•• 
..... ,. ,.._,.,_ �"· .. _ - ,.... ... , ,� .... , ... ......... 

�lam<: Lernp,.nt= 11 Orn anJ I cm 11111:1..- lllc so,l 
surface ""' a1Jtll.11o:! by '"'"t "Te,rq,,bq� (1¢111ponturc 
,nd:cat1ng hqwd). "'hich ,ncll< "1 • <pl'Clf•cd l�w� 
and prov,Jc< C<Cnnat<:< d m,rnmwn 1cmpcr31..-cs. Erk 
l"JUM] ...... SC{ in all aillflltHIH P,J)C l CDl IR dwtL.'U:J and 
JO cm loOJl (Saha,,.., l?J5� The mnpcra,orc cro,o,,; "'""' 
ploccd '" the ,-ci;c1a1,,.. al h•o Joc.1"""'- 

R.1\c of the '(>fc:>d of fire ""' <>Oimal::d b� 
mo .. ,.,.,og the '"""'"'!" d":c""°' pcpc,d,cul;,r of Ille 
rno,.1ng O:>rnc fron:t p<1 mlllU!c A st-1ch and 
measurctncrn u,pc ...,.., ....,i 

Fl�mc lmE(h .,._. esu....,cd b)· .,......,ring the 
average d1<!:mcc l>,.--1"""" O,c up of flame and tl,c <urfacc 
fuel Tree hoii:t,I: cquipm .. 'nl and C<>IID1Cf ""' u«:d. 

Crwn scorth ""' es1irna1cd by ,,ic,nnnni: Ille 
p,1ceou�c of c.lDOJI' "h= Jco, <5 wt!< <bit 500rl allcr 
0011ung. Tree hc>Vll <QU,))onrr• '"" wed. 

Fm: m\<n.S.LLY IS Uoc pad.a <Ji Ille narlablc hcR of 
c:omb<iotJOJI per ""'' a,.,. ol yw,..i a,d d"' ra<c of Ille 
<prcod of fire It "'" cakulalod lo,- """\ Byram's 
cquauoo, (Ch:indlcr. "di., 1983). Fl 113 CL) " ... � 
Fl i< fire ,ntms,I} (l:W/m) an.I L ,. flamo lcrogtl, (m). 

Bummg ,.-.,,. ronducle<I "' ll'.e quadralc 11 lour 
d,!Tcrc,u :,ge1 ol pLLn1>.11o:i .,;d, • H t,: of foci Lmd (dead 
and lwc) ,n lllc art...-,, """'""'" 13 00 pm and 16 00 
pm In Maruloba a<l<l S.sbtctie..an rcscatd, (WilmntS. 
19(,0). 1bc bun, must be ""'de oo, a da7 "lo<n lhe h""'os 
byer has a t!K>l<lutt mr�cOI ,; 20 %. Maida wen: u«d a< 
• soorce ot !ltt.. Fir<:$ 1'e« SCI <1111he <>des oflhe qaadratc 
at the """ic llmc ard 1U""fll 10 pn,pagal< 1131""'11� 
Buming ""' done ,.,111 mmol)· of r,..1 t,,,rq_ In L'os 
<<P'nrocnL"ll bt,"'"'t. fm, lc�un:. ""• of the si,n:ad 
or foe and flame i.."llgt..� were au1113lal. 

M�.,. R'""T"""', ..... ,.,., ...... ........,, """'6 foHo�,a., .. .,..,.,.., ...... ,,uJ>•J 

Soon, alter OOrnm!. all r....i kfl m !he qoadral< "2" 
collected and moas\l"cd to <ldcmuno ,_. mllCI, flld ,.-,,. 
ldl �llcr bum,ni:. J.IC>JNilllc 1ho pcrfmm:u,cx: of foe! 
load ,n ttle fo,C>l llo<>r "mooil<>red JDDftlhly 1<> doterm,ne 
how mc,:;h o( fuel looJ •=mulaied. 

mo 

"" 
DHlil< 

uu,,. 
1'h0h 

" .. "' 

The effects cf fire on the tn:a ....i n.>t..,.I 
rcgcocnhon cf �int ,n 1he foi<:st floot ., "''C'Y 
quadr:ioe of fwr d!!femu •ges of pw,b1>oir ,. D>lllle<cd 
monthh to dctcnn,ne OO'A m>nJ tree< d,c and how many 
naUiral <=IILng cmc,i,: 

Seal ,wrai;c (fable 2) ,� lhc forc.i fioo, ,.,,oo 
1ro .. 5 0 socJ,/m· ur the 1994,').) pb.r1i..uon to 21 5 1 m 
1991/J 9112. Sccl Aoca,;c HdcT Lhc .,,.1 >Ulfacc , .. ncd from 
90.0 to ISOO sccdt!m' at O·S cm. ar,d 00 10 7000 
!iCCdslnt' • 5-10 c.in. Gam,na1,on pcn;cnugc or =.is 
13kat both f,c,. u,., sot.l lllffa....-, ...,d under ,1.., w,I ,u,r..ce 
wz. qa,., lug..\ c:u,gmg from llO - 'IO %. !{ "•• c;,d<..,,x 
dm oced; on ond undo, �"' S<nl w1hcc "'" m • 1,'00d 
cr,ndl{1on ,.,th rug., p,rcc,tCage of gcnm,,.,1,0,c 
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TI,i< research Ill> U<monsiratcd llnT Pf=nt..'d 
burnrng c.,n be •scd lo rc'tlucc hl£h fed load ,n the 
pl.mt.,uon ,111houl "'" dtuL!�c to tile lrtt, Prescnoed 
burn,n� sl101J:d be conducted "LU, 1hc fo!lo"mg nol<" 
M.u1mum fuel k....r ,t J lor.il" fuel bed dc[>lh of 8 crn 
fud n,oas1un: conccnt of I "' - 40 'Y, <lum,n.;ted b• dc,d 
fuel A,r ccmp,..-atu,c •l•,uld be bel\\e<a }OOC and J�°C, 
rola111c ham1<l11, al 75 • 80 %, and a 1>Lnd <peed of 1 6 • 
l 8 11emrn SunJ1, da,, an, preferable, 111 d,c •ficmooa 
bcl" oen l 00 p:n •nd 4 00 pm and U,c fire ,nould be pul 
o,n lh< ,,ct., of p� folio" ,ng the "u,d d1rcct1011 

'"""' - "'"'" ... , . .._��- '""" .._,.,, ""� ,, , .. _ ......... �. ..... <" <O i><) 

Burning romu,ncd M lc•>t 85-911 •,. of fu.l IOJJ m 
U,o qtudra1e 111,s mwm s1tch an arc.a ,.,11 become safe fo, 
" \lhalc unul fuel load .iccumub1< ag,1111 High 
tnn<umpt,on of th1< fuel load H1,1Jnly w,, ""''l>Od by • lo,1 
ft,ol mo,siurc mcitml. a,id hue foci, domrnated by Imo,, 
dry:""'"-' or .. 1 ,m.111 hand.,. The most roa<l•I} a,31lab!e 
fuel, for• forcsl fire aic the dry <urfa.::e l•yer of Im,"< on 
tj,o furc,,1 floor, small dead branch >tOOO and tile cum! 
gt.1.,.. Dead lca,cs 01 othc1 loose l1Ltcr on �"' 8f()lmd 
c,rnstll\JCC • h1r)tl} fl4mnubk ,urface l.,)cr (Brown & 
D,,.,., l97l) Tio< compos111on of fuel load (dead and hv< 
fuel) m U\C quadmlc obv1ou,l) a/fro, the ral< of U,c 
<preild of r.n: a,,d flame length fuel, >t11h h,;her mo,Slur< 
co,nte,u rcqum, mon: heat tlian dr, fools to ...,.., lhctn ,� 
tgu,t,oo tcrnpcratur< (Al10n) mo ,. 1970) a,,d mmc intense 
fire Tlus mca lS !hat more heat c1u:rt,, "needed IO burn 11 
n,.,, burrunt m !99-!/\l1 q,,,dralc rcackd the lui,li<O<l 
ni,rnmum �•me lcmp,,rai,;rc (170°[) and fire rntcn>H) 

Orw, of tl\C "'"""' "�' pr<<rnbcd b!im,ng shou:d 
be roriductct! 111 Ilic A ffl()IIJ(l.im pL,ntallon ,s to rcduc"e the 
hi�IL a, .. ,l.tblc fuel stored ,n the plaruauoo nu, results 
from poor n,inll<c13JK.C •Cl!>,,,.,, I < , uudcqualc >t=lmt 
and pmnu1g and lo" m.11c,rnl Jccompo,;,uon Table J 
o.ho"s that •ll tile pl,1nrnt1C>1" h.m; more a>arl•blc foci 
tlu,n "1ould be pcnmltcd, 3 ton.�ia Tiu1 mc1n, that all tlLe 
pl.mt.11,oos lmc a I ugh nslc of fire ,m .. ,ion. and in:,,,, mll 
e.,,ol) b< dc>lroyed. TI\IS happened m 1994 (S,,h.UJO & 
Watan:ibe, 1996), >tl,c�c 20.()00 ha or A �rnn;:,•m 
pla,uuon of 120 I�)() h• pbll'cd dcslro,cd ,n onlv three 
monlh� 1 he nsk I< al<o rncrc,scd b) 

0 

lhc potcnual for 
a:wn llL'OUlld tlo< plan!,!1rnn 

After prcocnfd bunung. na trees '"''" damaged 
•nd no mlur LI s.-.:<ll,n& "" found 1n the form J1oc, n,., 
moan,, Uc11 1he proo:durc far bnm•"i: c.1.u be h,,;cd on the 
pr<,l<'US!y staled rnk 11trc"<. montlLS >fltt !be fire, fuel 
lo.id 1ncroa,.,, •!',,!'" m tho quaW•lc ll .<etm> rlu, foci l<><d 
" dotn1na1ed he falling lc.1H, arid olJ h.-.nchcs 
Therefore:, 1l b..."O'.:>mos 1mpon,nr for m.<,nlon..ncc •<:1" ,1,cs 
to b< C<J00Licted at lhre< monlh ltl1<1\"1 Ln order 10 �,c,K 
>0Cllmul,tt00 o[ ),w,) foci Ullll mil c.t•s<e w,ltlfirc, 
Regulart) foci red""""'' burning m L•calypl�s p,l"lan, 
forest (Berl It Rndgc,, J 989) nay rnc-rc.isc the prohab.l,h 
of ton!mllmg cl.,ne< out brcals of fire 
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