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'Ih:is paper reports prelllninal:y fin:lin;s concern:i.rq the impact of 

fire on timber supply in Ontario. '!be study objectives are to assess 

the impact of fixe on t;11'!ber supply 

used to incorporate fire and other uncertain destructive processes into 

timber manaqement plann.irJ; in Ontario. 

2 
Ontario's prcx1uctive forest land is 399,275 Jan. nJring 1986, 

3 3 
3,833, 773 m of hardwcod and 15, 764,214 m of so:ftwccxl were harJested 

from 217,984 hectares (Smyth and caD'{)bell, 1987). '!be intensive ani 

measured protected area (i.e., the area that is fully protected) is 
2 

463,328 Jan. '!he average annual. area bumed in the intensive and 

measured protected area is roughly 70,000 ha or 0.15%, but that figure 
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varies significantly by regial. Fire histOJ:y data sur;Rests it is 

reaSonable to assume that rcughly 2% of the prot:ect:.ed area walld bum 

each year without fire protection. 

FoJ:eSt management planni.tq is CCIIplicated by uncertainty 

concemin;J fire, insects, dj seese, am weather; unplanned land 

withdrawals (e.g., new parks); techncl.cqy an:! maxXets; am government 

policy (e.g., lard tenure). we aze focusi.n; C3'l the folla.rlnJ fire

related planni.tq prcblens: 

1. Fire Damage Appraisal (e.g., wnat losses result fran specific 

fires?) 

2. Mobilization Planni.tq (e.q., how shcul.d ~ion resources be 

allocated to exi.stin;J fires?) 

3. PJ:e-Sul:pressiC3'l Planni.tq (e.q., hew lIIlCh shculd you speni C3'l fire 

management each year?) 

Timber Management in a Hypothetical Forest 

COnsider a very sinple hypothetical flanaable forest that contains 

83,000 ha of 70 year old site class II Jack Pine. Assump the annual 

bum probability is 0.001, road access is established, ani cut ani 

burned areas regenerate naturally. 

SUppose tjmber management in the hypothetical forest is planned 

aver a 300 year planni.tq horizon with 10 year periods ani the haJ:vest 

flow is constrained to be constant. We also assume the forest manager 

is constrained to leave in the forest, a teJ::minal volume of 3,336,600 
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cubic meLtes. We assume a st,."'t>age of $30.00 per cubic metre ard igra:'e 

haNest an:! transportation costs. 

Van wagner (1983) developed a sillulation model to assess the 

llrpact of specified fire an:! haNest reqj.nes on a forest. If one 

ignores fire an:! other stochastic destructive processes, timber hal:vest 

schedulin;J in our sinple hypothetical. forest can readily be roodelled 

usin;J one of the st.arxlarcl linear progzdlllllil'g approaches described in 

Johnson an:! SChelmDan (1977) • If one assnnes fire occ::urs at a 

det:m:minist:ic average rate, one can use a mean value model like those 

developed by Reed an:! Errico (1986) and Johnson, stuart an:! crim, 

(1986), or the ext:en:1ed version of those models developed by Boychuk 

(1988) • Gassmann (1987) used stcc:hastic prb31a&l1D1irq techniques to 

overcame the need to assnne fire occ::urs at a specified constant mean 

rate. Although stochastic prb31d1l1l1il'g tectmiques can provide lOOre 

accurate assessments of timber har:vest schedulin;J plans under 

uncertainty, the c:onp.rt:ational requirements of that approach are such 

that initially, we opted to use the sinpler Reed an:! Errico (1986) mean 
value approach. 

Assessin;J the Inplct of a Specific Fire 

Fire loss is the expected economic:retum given the planned 

harvest schedule before the fire less the expected :retum given the 

revised plamed hal:vest schedule after the fire. '!he mean value m:xlel 

was used to produce the folla.rizg assessment of a 24,900 ha fire. 



Present net worth ($): 
3 

Planned cut (m jperio:i) : 
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Pre-fire Plan 

211,216,862 

2,088,985 

Area burned: 

Fire loss : 

24,900 ha 

$ 2,057,694 
3 

20,351 mjperio:i 

Post-fire Plan 

209,159,168 

2,068,634 

(30% of the forest) 

(1% of the mw) 

(1% of the cut) 

SUch results can be CCIIilined with subjective probability-

assessments conceming final fire size to evaluate alternative 

ndlilization strateqies for fires that escape initial attack. 

'!he mean value foxest DXlel. can also be used to assess the impact 

of specified fire regjJnes on tiJDhp.r SUWly. since fire regimes (e.g., 

fire occurrence probability) are influenced by budqet levels, such 

info:cnation cculd be used to help evaluate alternative budget proposals. 

'!he results shown in Figure 1 indicate that if fil:e management red1JCeS 

annual. fire occurrence ftaD 2% to 0.1% in cur hypothetical forest, the 

c¢ilII.mt timber hal:vest (which is constrained to be constant) ~d 

roughly double. 

Additional Work 

We are currently develcpilq a forest level sinulation DXlel. that 

will be used to conduct a comparative analysis of fire am timber supply 

mdels. We also plan to develop ani field test mbilization and post

fire loss assessment models that are coupled with a catpIter-baseci 



224 

.... - . -- . gecgrapuc infcmnation system, am 

developuent of initial attack guidelines. 
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