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ABSTRACT 

Th is st u d y, b a se d  on o v e r  35,00 0  sets of d a i l y  wea t h er 

ob s e r va t i ons a n d  2 060 i n di v i d ua l  forest fi res cove r in g  t h e  

5-y r  per i o d  from 1965 to 1969, ca l i br a t es a nd e va l u a t es the 

re l ia bi li ty o f  the Fi r e  W eat her In d e x  Ta b le s  i n  Alber ta .  Th e 

Fi n e  F ue l  Mois t u re co de (FFMC), the Initia l S prea d  I n d e x  

(lS I ), an d t he Fir e  w e ather Ind e x  (Fil) a re good i n d i c a t o rs 

of r e la tive fire occ u r re nce, wher eas t he B ui ld up I n d e x  (BUI) 
is t he best mea s u re o f  e xpect e d  l i ght n i ng-f i r e  a c ti vity . 

Re s u l ts gene ra l l y  i n d i c a te t ha t  fi re b u si ness (fi r e  

oc cu rrenc e ,  a r ea bu r n e d ,  s u p pr es s i on c o s ts, e tc . )  inc rea s es 

w i t h  i n cre asi ng c od e  a nd in dex le v e l s. Alt ho u gh the a ve r a ge 

fi n a l sizes of Cl a ss E (>202 ha o r  500 a cr es )  fi res were 

si m i l a r  in s p r i n g  a n d the rema in d e r  of th e fi re season , 

s pr i n g  f ir es t y p ica lly occur re d  o n  d a ys wit h high t o  extreme 

. lS I a n d l o w  to mod e rat e BUI compa r e d  to a gen e ra l  reve r sa l 

of t he m a gn i t ud e  of t hese t vo i nd i c e s  for s u mmer fir es. 

St u d y r es u l t s  a n d  a n  i n te rpret a ti o n  of re le va n t  d a ta p r o vi d e  

a base for r ef in i ng t h e  a pplica t i on o f  var i o u s  c od e s  a n d  

in d ices i n  s u pport  of f ir e  pla n n i n g  a nd operat ion a l  

a c ti vit ies so a s  t o  i m prove t he s y st e lls's pe rf o r m an c e . 

1 H e a d, Lia so n  a n d  De ve l o p m en t Sec t ion , A lbert a .Fores t  
Se r v ice . 



RESUME 

La presente �tude, fondee sur plus de 35 000 s�ries 

d·ob servations m�t�orologi<jues quotidie nnes et 2060 

in cendies de for�t pour u ne periode de 5 ans, soit celIe de 

1965 a 1969, mesure et evalue la fiabilite des tables de 

l'indice for�t-.eteo en A lber ta. Le code d'humidite d u  

com bustible leger (CHCL), l'indice d'expansion initiale 

(lEI), et l'indice fort!'t-meteo (IFM) sont de bons 

in dicat eu r s  de l'apparition relative des feux, alors que 

l'indice d'accu mulation (IA) constitue Ie Meilleur indice de 

,; 
probabilite'dtincendies causes par la foud re. Les r es ultats 

indiquent generalement que les ac tivi�s relatives aux 

in cendies (apparition, s urface brnlee, co�t de s uppression, 

et c.) augmente en propor tion du niveau des codes et indices. 

�me si les dimension s finales moyennes des incendies de la 

cl as se E (>202 ha ou 500 acres) etaient similaires au 

printemps et pour le reste de la saison d es feux, les 

incendies du printempE prirent naissance d urant les jours o u  

l'indice lEI �tait d'eleve a extr�me et on lilA etait d e  bas 

� mod�re, par compar�aison a un renversement general de 

l'im portance de ces deux indices lors des incendies d'ete. 

Les resultat s  de cet te etude ainsi qu'une inte rpretation des 

donn�es y r elatives four nissent une base de perfection nement 

ddns l'application des divers codes et indices pour appuyer 

la planification et les operations de repression aux fins 

d'ameliorer Ie rendemen t des diver ses m ethodes de l ut te. 
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INTRODUCTION 

The Fire Weather In dex Ta b l es (Anon. 1970, V a n  W a g ner 

1974), which w e re the f i r st p ha se in the d e ve l opme n t  of a 

co mpr e hens ive cana d i an fire da nge r  ra t i ng s ys te m, were 

a d o p t ed by the Alber ta Fores t S er v ice in 1971. The Tabl es 

pr e d i ct t he r el at i ve r ate o f  s p rea d, f ire i nte ns i ty ,  a nd t he 

fuel a va il a b le for combustion, and a re commo nl y used i n  

s u  ppcrt of p r eventi o n , d e tect ion, su ppre ssi on p re pa r e dness 

an d su p p r e s s i o n  a cti vi t ie s  at bo th t he provi nci a l  a nd 

d i s t rict leve l s .  By i n te g ra ting t h e  combi ned e f f e cts o f  f ou r  

ke y w ea th e r  f a ct ors, na me ly tempera tu re, rel a ti ve h umi d i ty, 

wi nd ,  a nd preci p itati o n, the Tabl e s  re f le ct b oth the cur r e n t  

po t e n ti a l  o f  f ir es sta rti ng a n d  s pread i ng a s  wel l  a s  t h e  

accumu l at ed e ffect s  of d r oug ht o n  f i re intensi t y. T h e  Pi r e  

W e a t her Index (FWI) h as provided a u ni f or m  a n d  cons istent 

scal e  for r a t i ng fi re wea ther seve ri ty acro s s  Cana d a  s i nce 

1970. 

Co m po nents of the Ta bl es co nvey i nf orma ti o n  a bo ut some 

as pect o f  f u e l moisture or fire beha vior i n  a "s tand a r d "  

f u el t ype. H o w e ve r ,  s in ce d i f fere nces i n  f ue l  t y pes a re not 

r e flect e d ,  i t  i s  e ss ent i a l tha t the key com pone nts of the 

sy s te m  be cal i brated to deter mi ne co r re la ti o n s  between 

h i s t o r i ca l  va lues of comp one nts a nd select ed e le me nt s o f  

f i r e  busi ne s s  s uch a s  f i re occurr en ce freg ue ncy, f i re s i  ze, 

and s uppr es s i on costs and d a ma ges . S uch calibration st u d i es 

ena bl e  t he f ir e  ma nageme n t  a g en cy t o  es ta b l is h  d e scri pt i ve 

and numer i ca l  cl asses a nd g u i des for the e stabl i s hment o f  



pr e pa re dness 

p u r po se s. 
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leve l s  fo r a d m in i st r a t i ve a nd o pe r a t i o n a l  

Th i s  pa per presen ts ca l i bra t i on re su l t s  a n d  r ela ted 

in f o r ma ti o n  a bout the r e l ia bi li t y  of t he FWI an d a ssocia t ed 

co m po ne n ts i n  Alberta .  S u ch hi sto ri ca l cor r e la t i ons, ba sed 

on o per at ion a l  d a t a ,  w i l l  e n a bl e  t he f i re ma nage r  t o  i m prove 

th e i nt e r p re t a t i o n  a nd use o f  the PWI and com pon e n t  co d e s  

an d i n d ices. Also, t h e  i n fo r ma tion he l p s  t o  i d e ntif y tho se 

co m p o n e nts wh ich r e qui re fur t her r e f i ne me nt t o  i m pro ve t h e  

sy st e m's per forma nce . Kiil a nd Qu i n ti lio (1969) rep o r t e d  on 

a similar stud y  co veri n g  t he pre vi o u s  Can a d i an Fir e D anger 

Ra t i n g  S y ste m .  

DATA BASE AND CALIBRATION PROCEDURES 

Fi re wea t he r  d a t a  a n d com pute r pr i n t ou t s  o f  i n di vid u a l  

fo rest f i r e  reports wer e  ma de a va ilab le f o r  s t u d y  purpo se s  

by the Al bert a  Forest S e r vice. Po r the ba sic cal i br a t i on 

st u d y  over  35, 000 set s  o f  d a il y  f i r e  wea the r o bse r va t i o n s  

and 2 060 ind i vid u a l  f ires, cove r in g the 5-yr pe ri o d  f r om 

1965 t o  1969, we re u sed t o  cal cu l a t e  d a i ly f i re -dang e r  

i n d i ces a nd t o  det e r mine corr e lat i on s  bet we e n  i nd i ces a nd 

a spe ct s  o f  f i r e  be h avi or a nd f i re con t ro l  a ct i vi tie s. The 

wea t her o bse r va ti o n s  cove r ing the 6-mon peri od f ro m  Ma y to 

October were ta ken a t  a t o ta l  o f  49 f o r est f ir e  weat her 

st at i o ns d istri but ed  t h r o u g h o u t  the pr ovi nce, wi th e a ch 

st a t ion r eprese nting a n  a rea o f  a bo u t  8550 k m2 (3300 m i 2) 

(Ap p e nd ix I). F o r  ea ch stati on, r e leva nt cod e s  a nd i n d i ce s  

we r e  ca lcu la ted d a i l y  d u r i ng t he 150- t o  180-d a y  f i r e  
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se a s o ns cove r e d  i n  t h e  s t u d y .  The nex t  step in t h e  p r oc e d u r e  

wa s t o  match  the i ndi vid u al fi re s wit h t h e  ne arest f ir e  

weat her s t at io n  and t h e se le c te d  c ompone nts o f  t he d ange r  

r at i ng system. Th e comp u ter ized anal y s i s  pr o vide d  p r i nto u ts 

of cu mulat i ve fre q u e ncy d ist rib u t ions of wea the r f acto r s ,  

codes , a n d  ind ices a s  a b as is for c h a r act e r i z ing fire s e as o n  

se ve r it y. Als o ,  c o r relat i ons were d e te rmi ne d bet w ee n  va r io us 

indices a nd as pec t s  o f  f ir e  b usine ss i ncl uding f i r e  

oc c u r r e nce fre qu e nc ie s ,  a re a b u r ned , a nd s u p pre s sion c o s t s .  

In a ddi t io n  t o  t he 1965-6S d ata base , i nd ivi d ual f ores t f i r e  

st at ist ics f o r  t he 4-yr pe r io d  f r om 1 971 to 1974 wer e  

a v a ila b le f o r  c h ar ac ter i zing Class E (>202 h a  o r  500 acres) 

fi res.  

RESULT S AN D DISC USSION 

Frequ e nc y  Dis t r ib u t i o ns of Ind ices and Wea t he r  Pa r ame te rs 

Fr eq uenc y d is tr ibu t i o ns o f  ind i ces a nd w ea t her 

pa r ame t e r s  f o r  var io us FWI-r el ate d  c o d es and i nd i c e s ,  and 

we at her pa r amet e rs ar e gi ven in Fi gu r e s  1 and 2. Wi t h  t h e  

ex c e p t ion o f  t h e  Fine F u e l  Mois t ure Cod e ,  all ot h e r  

f r e qu ency d is t r ibu tions ap proximat e a typ ic a l  as ym pt o t ic 

pa tt ern. These s ummar i e s  of f i re f re qu e nc ie s  ind i c ate t he 

pr ob abilit y of a g ive n l e vel o f  f ir e  da nger being e xc ee d e d .  

De sc r ip t i ve D ange r  Ind e x  Clas s e s  

Fire mana ge r s  us u all y imp l eme nt the i r  pre pa re d ne s s  a nd 

op e r a t iona l pla ns b y  means of d escr i pt ive or numeric a l  

da nger ind ex cl a s se s  suc h as LOw, M o d er a t e ,  H ig h , V er y  H i g h ,  
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an d Extr eme. These cla s ses a re d er ived f rom cumul a ti ve 

f requ en cy d i str i buti on cur ves s hown i n  Fig u r es 1 a n d  2, 

dep en d i ng on  the intended en d u se o f  the data. Por ex ampl e, 

an FWI g r ea ter tha n 30 can b e  ex p ected on 3% of the da ys 

d ur i n g  the a v era ge f ir e  s eason . D a n g er index cla s ses can b e  

selected a r b i tr ar il y  by u sing the a bo ve f r equen cy 

d i s tr ibu tion cur ves a cco r di ng to pa r ti cula r  objecti ves a n d  

op er ati on a l  r equ i remen ts of the ma n a g emen t  a g e n cy .  Ta bl e 1 

sho ws the cl a s s  l i mi ts o f  the thr e e  cod es a n d  thr ee indi ces 

of the d a n g er ra ti n g  system f o r  selected pe rcent a g es o f  

re co r d e d  d a ys f o r  ea ch o f  Lowr Mod er a te, H ig h, V er y  H i gh, 

an d Extr eme d escri pti ve classes. 

weather co nd iti ons exper ien ced 

per i od a r e  p r o b a b l y  repr esenta ti ve o f  

d u r i ng the 5-y r  stu d y  

the "a ve r ag e" f i r e  

sea s on i n  Alberta .  Consi d erable vari a ti o n  ca n b e  ex p ected i n  

th e percenta g e  f r equen cy dis tr i b u ti o n s  b etween sea sons a s  

we l l  a s  wi thi n fir e  s easo ns. The f ir e  p la nne r  need s to take 

speci a l  ca r e  o f  sho r t - and l on g -ter m cycli c pa tterns 

a s so ci a ted with f i r e  i nci d en ce, f u els , and  beha vi o r. 

Fu rther mo r e, l ocal f i r e  weath er a n d  o pera t.io na l  con d i  tio n s  

ma y di cta te the u s e  o f  d i f feren t c la s s  li mi ts to o b ta i n  th e 

sa me p ercenta ge d istrib uti on o f  da ys per clas s. 

Al ter n a ti vely, i n d ex r a n ges ma y b e  k e p t  con s ta n t  b y  ch ang i ng 

the distr i b u tion o f  d a ys in  ea ch d es cr i p ti ve da nger cl a s s .  

D e p endi n g  on p re vai l i n g  weath e r  p a tter n s , geogra phi ca l  

lo ca tio n ,  a n d  pr esence o f  a va ri e t y  o f  ig ni ti o n  sou rces, th e 



Table 1. Class limits for selected' descriptive classes of codes and indices of the 
Fire Weather Index Tables (based on 5-yr period 1965-69) 

Descriptive 
Danger 
C l ass 

Low 

l!oderate 

High 

Very High 

Bxtreme 

Selected 
NUllber 

of days/ 
class in 
per cent 

30 

40 

20 

7 

3 

F ine Fuel 
Moist ure 

Code 
(P'Fl!C) 

0-63 

64-84 

85-88 

89-91 

92+ 

Duff 
Moist ure 

Code 
CDMC} 

0-8 

9 -25 

26-43 

44-58 

59+ 

Drought 
Code 
(DC) 

0-80 

81-190 

19 1-320 

321-4 25 

426+ 

Initial 
Spread 

Index 
(151) 

0-0.7 

0 .8-4.0 

4.1-8.0 

8.1-16.0 

16. 1+ 

Bui ldup 
Index 
(B UI) 2 

0- 1 2  

1 3-33 

34-5 8 

59-88 

89+ 

Fire Weather 
Index 
(FiI) 

0-0.1 

0.2-8 

8.1-18 

18. 1-30 

30.1+ 

, The per centages of days for each descriptive danger class can be selected rather 
arbitrarily. as in Tabl e  1, or on the basis of anti cipated planning and 
operational requirellent s  o f  a particular fire management agency, as in Table 2. 

2 The term Buildup Index (BUI) replaces t he old term Adjusted Duff Moisture Code 
(lDMC). 
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act i ve f i r e  s e a s o n  i n  Albert a ma y l a s t  fro m  fewer t h a n  100 

da y s t o  i n  excess o f  200 d a ys . Th e nor m a l  f ir e  season la sts 

a bo u t  180 d ay s ,  w i t h  t he s u m m e r  s ea so n  t w i ce a s  l ong a s  

ei t h er s p r ing or  fa l l . 

Fi r e  Occu r r ence 

Du ri n g  th e 5-y r s t u d y  per i od ,  t wo ou t of eve r y  th r ee 

f ires were m a n-ca use d ,  t he rema i nd e r  be ing o f  l i g h t ning 

or i g i n. T h e  d a i ly ra te o f  f ir e  occur rence i n  s pr i ng ,  summ e r ,  

and fal l w a s  i n  a r at i o  of 4: 3: 1, wi t h  l ig h t ning t h e  s ing le 

mos t  imp o r t a nt f i re ca us e d ur i ng t he s u mmer sea s o n. 

The d is tr ibu t i on o f  d ays a nd fires by F i ne F ue l  

Mo i s ture Cod e  (FFMC), I ni ti a l  S pread Ind e x  (lS I), Bui ld u p  

Index (BU I ), a nd Fir cla s ses is  sho wn i n  Ta ble 2 .  The FFMC, 

t h e lS I ,  and t he Fwr r e flect d h i g he r  fire e xpecta ncy wi t h  

i ncr e as i ng I nde x va l u e, w her eas fire i ncide nce le ve l s  o f f  a t  

BUl of a bo u t  75. wit h  the exce p t i o n  o f  t he BUI, a l l i ndi ces 

co r r elate bet t e r wi th re la ti ve occurrence of m a n-ca u se d  

ra t h er t ha n  lig h t ning -ca u sed f ire s .  I n  t h e  case of  t he FF MC, 

re la tive f i r e occurr e nce of ma n-ca u se d  f ire s i ncreases 17-

fo ld f r o m  Lo w to Ex tr e m e  cla ss , com pa red to on l y  a 3-fol d  

i ncr eas e f o r ligh t ni ng -ca used f i re s .  

The assDci a t i o n  bet wee n t h e  BUI and t h e  FW I, a n d  

re l a t i ve o ccur re n ce o f  ma n-caused a n d  l ig h t ni ng-cau se d  f i r es 

ar e s ho wn i n  Fig u res 3 a nd 4. The r e la t i ve occur r e nce o f  

m a n-caused f i r es i ncrease s  w i t h  F W l, but t h e  i nci d e nce o f  
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Ta ble 2. D is tr ib ut ion of d a ys a n d  fir e s  b y  Fi ne Fuel "oi s t u r e  Co de , 
In i t i a l  S pr ea d  In d e x ,  B u i ld u p  Ind e x ,  a n d  F i re Weather I nd e x  
Classes i n  A l be r t a  (bas e d  o n  5- yr peri od 1965-69) 

Co de or Descr i pt i ve Se lected 
I n d ex D a n ger In dex Percen t Percen t Rel at i  ve f ir e  

Cl ass Ra n ges o f  D a y s  o f  Fires Occur renc e' 

L ow 0-60 25 9 1 
"o d er a te 61-80 30 2 1  2 

FF MC H igh 81-86 23 23 3 
Ver y H i g h  81-90 16 26 5 
Ex tre me 91+ -� _11 10 

100 100 

Lo w 0. 0-1. 0 38 16 , 
Moder at e 1. 1-3. 0 23 18 2 

lSI H ig h  3. 1-8. 0 27 32 J 
V e r y  H igh 8. 1-16.0 9 21 5 
Ex tr e me 16 .. 1+ _1 _11 10 

100 100 

Low 0-25 51 30 1 
"o der ate 26-50 35 41 2 

BUI H i gh 5 1- 75 9 19 4 
V er y  Hig h  7 6-100 3 6 4 
Ex treme 101+ _2 __ fi 4 

100 100 

Lo w 0. 0-0. 1 27 9 1 
Moder a te 0 .. 2- 8. 0 43 31 2 

FWI H i gh 8. 1-10. 0 17 25 4 
V e r y  H i g h  16. 1-25. 0 9 19 6 
Ex t re me 25. 1+ -!! -� 12 

100 100 

'The r a ti o  of p erce nt age of da y s  t o  p er c e nt a ge o f  f i res f o r  t he L ow 
c la s s  vas c o n ver t ed  to 1. The re l a t i ve f ire occ u rrence for each 
s ucces s i ve c l a ss i s  pro p or t ion al to t he va l ue f or the Lo w c l as s .  
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l ig htni ng -c a u sed f ir e s  i s  re l at i v e l y  c o n sta nt o v er t he ra nge 

of v a l u e s. The BUI ap p ears to b e  a g o od predi ctor o f  both 

ma n-cau sed a nd l i g ht ni ng -c a u s ed f ir e s, �ith the b est 

as s oc iation a t  I ndex val u e s  up t o  a b o ut 50. 

T h e  re lat i v e  occ urre nc e  of m a n -c a u s ed fir e s  i ncr ea s ed 

22 - f old a s  t h e  lSI i n cr e a sed from L ow t o  E xtrem e dang er 

c l a s s .  F or a l l fires comb i n ed, l SI v a l u e s  h i g h er t h a n 8 

occ urred o n  12% of t h e  da ys, b ut t hese acc o u nted f or 34% o f  

a l l fire s .  Howev er, 42% of all m a n -c a u sed fire s occ urred i n  

t h e  Ver y  H i gh o r  E xt r eme lSI c l as s e s, c om pared t o  o n l y  17% 

of lig htn i ng-ca used f ires. 

Fi g ur e  5 s h ow s the a verag e lS I, BUI, a nd FWI v al u es o n  

d a y s  w h e n  f ires w ere re p o rted. Ear l y  spri ng a nd f a l l  f ir es 

te nded t o  occ ur o n  d a y s w it h  r el a ti ve l y  hig h  lSI a nd FWI 

v a l u es, s ug g esti n g  t h at thes e p er i ods c o i nc ided with h i g h  

wi nds a n d  l ow re l at i v e  h umiditi e s. As e x pected, t h e  BUI 

va l u es o n  da y s  w ith fire s i ncre ased pro gressiv e l y  f rom a l o w 

i n  e ar l y s pr i n g  t o  a h i gh i n  l at e  s umm e r .  T he indic e s  

integr a t e  t h e  s ame we ather f act ors i n  a c o n si st e n t  man n er 

th r o u g h o ut t he fire seas o n . T h us t h e d iffer e nc e s  i n  t h e  

re lat i o n ship s b et w e e n  vari ous i ndic e s  a nd f ir e  i nc ide nc e  are 

attri b uted to e it her t y p ic a l ly cyc lic fire w e at h er pat t er n s  

or t o  s e a so n a l  variat i o n  i n  t he c o ndit i o n  ( f lamm a bi l it y )  o f  

t h e  t u e ls . 

A n  indicat i o n  of t he mag nit ude of sea so na l c ha ng e s  i n  

fire w e at h er s e v e rity is g i ve n  i n  Fi g ur e  6. FFMC v a l u e s  i n  

exce s s  o f  88 occ ur o n  o ver 3 1 %  of days i n  s pri ng c o mpared to 
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on ly 20� of a l l  da y s  i n  s ummer a n d  fa l l  c ombine d . S i nce FFMC 

of 88 or h i g her c o n verts t o  a n  a c t u a l  fi ne f ue l  m oisture 

co n te nt of 13% o r  le s s, it i s  c lea r t ha t  ig n i ti o n  p o tent i a l  

i s  h ig hes t d ur ing the spr i n g  sea so n. 

Th e F WI as a n  I n di c a t or of Fire B u s ines s  

The FW I a nd compon e n t  c odes a nd i nd ices i n tegr ate t he 

ef fec t s  of wea ther f a ctors on fuel m o i s t ur� and f ire 

be h a vi or a n d  tel l the f i re ma n a ger someth i ng a b ou t  the 

ex pec ted s uppre s si o n  dif f icu l ty .  Whi l e  e a ch c ode a nd i ndex 

ha s a specif ic f unct i on wit h i n  the m od ular f rame wo rk of the 

da n ger r a t i n g  sy s te m, c a l ibr at i on s  are req u ired to a sse s s  

the ir re l i a b i l i ty. S in ce t he �- y r  per i od cov ered by t he 

present a n a l y si s� fire c ontr o l  h a s  u n der g o n e  si g nif ica n t  

ch a nges s o  t h at the spec ific c o rre la t i o n s  esta b l i shed o n  the 

ba s i s  of f ire p a t tern s  a n d  o perat i on a l exper ie nce i n  1965-69 

ma y no l o n ger be precise. Neverthe les s , the res ul ts s h o u l d  

� i nd i ca t i ve o f  general trend s a nd re lati o n sh ips t o  be 

ex pected betwee n v a r i ou s  ind i ce s  a nd fire bu sine s s. 

Fire size a t  dis co ver y, i n it i a l  atta c k, a nd c on trol b y  

FW I and FFMC c l a s se s  are g i ven i n  T able 3 a nd F i g ure 7. W it h  

the except i on of m a n - c au sed f ires i n  the Extreme c l a s s, f ire 

s i ze ge ner a l l y  incre a sed with PWI. T h is red uct ion i n  the 

si ze of m a n - c a used f ires i s  attrib uted t o  a general l y 

grea ter p u b l i c  a wa rene s s  of f ire p otent i a l, rei nforced b y  

in crea s ingly a c ti ve fire pre vent i o n  programs ,  a nd 

re s trict i o n s  o n  f ore s t tr a ve l  a nd i ndu s tria l oper ati ons .  The 

differen ce in f i re si ze bet ween d i sc o ve ry, i n i t i a l  atta c k, 



Table 3 .  Fire size at discovery, in�ti al attac k, and control by Fire 
Weather Index classes in Alberta, 19 65-69 

PWI 

0.0- 0.1 
0.2-8.0 
8. 1-16. 0 
16. 1-25. 0 
25. 1+ 

0. 0- 0. 1 
0.2-8.0 
8. 1- 16. 0 
16. 1- 25.0 
25. 1+ 

0. 0-0.1 
0.2-8.0 
8. 1-16.0 
16.1-25. 0 
25.1+ 

No. of 
Fires 

79 
33 4 
348 
261 
277 

111 
302 
1 61 
119 

62 

1 90 
63 6 
5 09 
3 8 6 
3 39 

Discovery 

Fire Size at 

Initial 
Atta ck Control 

<- area in hectares(ac res, ---> 

3 .2( 7.9, 
3 . 3 ( 8. 1) 
6.9(1 7.0) 

1 3 .9 (34.2) 
11. 4 (28. 2) 

0 .7( 1.8 ) 
1.2 ( 2. 9) 
1.8 ( 4.5) 
1.1 ( 2.1) 
9 . 3 (22.9) 

1. 7 (  4.3) 
2.3 ( 5. 7) 
5. 3 (13 .0) 
9. 9 (24. 5) 

11. 0 (21. 2) 

3 . 8 (  9.4) 
5.0 ( 12.4) 

27.9 ( 69.0) 
56.2 (138. 8) 
23.2 ( 51.4) 

1.0 ( 2.5) 
3 .3 ( 8.2, 
9. 8{ 24.2) 
6.2 ( 15.3 ) 

74.4 (183.8) 

2. 2 ( 5. 4) 
4. 2 ( 1 0. 4 ) 

22. 2 ( 54. 8) 
40. 8 (100.7) 
32.6 ( 80.5) 

5. 1 ( 12.6) 
49. 2 (  121. 6) 

153.9( 3 19. 9) 
86 9. 1(2 146 .. 0) 
226.3( 558. 8) 

2. 0 { 
13.8 ( 

111.9 ( 
197 . 8 (  
3 95. 4 ( 

3 . 3 ( 
3 2-;.4 ( 

U.9) 
34. 1) 

2 91.1) 
488.5) 
916.4) 

8.1) 
80.1) 

145.5( 351. 8) 
662. 2 (1635.0) 
257 . 2( 635. 1) 

...... 
(). 
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a n d  cont r o l  i n c rea se d  sub st a nt i al ly w it h  i nc rea si ng FFMC a n d  

FliI. W i t h out exce p t i on , 

cause d f i res exceeded t hoRe 

a ve r age d i s c o ve ry sizes o f  m a n­

o f  l ight n i ng- c aused f iresp a 

situ ation att r ibute� t o  t he p reponde ra n ce of settle r f i res 

in 1968. 

A v er age t i n al t i re per imeter s i n c rea se d  w it h  i nc re a s i ng 

lSI a n d  BUI in bot h  s p r i ng a n d fa l l, a lt houg h i nsu f f i c ie n t  

da t a  p re c lu ded t he c onf i r mat i o n  o f  th i s  t re nd o ve r  the full 

ra nge o f  BUI va lues (Table 4) . Fu rt herm orep m a rked sea so n a l  

d i f ference s  i n  f ire perimeters existed bet wee n  s p r i ng a n d  

su mme r ,  sug gest i n g  t h at sea s o n a l i n f lue nces such a s  weat her 

an d fuel s  nee d t o  be c on s i de red i n  c a l ib r at i n g  th� d anger 

ra t ing s y ste m. An e x a m i nat i o n  of o t her d a t a  a na l yze d  as p a r t  

o f  t h is stud y  s ugge st s thdt ma xi m um f in a l  per i mete r s  a n d 

su p p re s s i o n  cost s we re ofte n a ss oc i a ted wi t h  f i re s  sta rt i n g  

when lSI a n d  Bur va lues we re i n  the ra nge of 5 t o  16 a n d  2 5  

t o  7 5  res pect i ve l y .  

T he fi gures i n  Tab les 2 t o  4 su g gest t h a t  t he FWI i s  a 

go o d  p re d i ct o r  of t he re l at i ve r ate o f  f i re s p re a d a n d 

he n ce ,  ot rel at i ve f i re s ize at d is c o ve r y ,  i ni t i a l  a tta ck, 

an d contr o l. H o weve r , use of t he i n f o rm a t i o n  i n  su p p o rt o f  

va r i ous p l a n nin g acti v it ies sh ou l d  b e  p re d i c ated o n  a 

th or oug h e v a luat i o n  o f  

con s t.ra i nts in e f fect 

t he ope rat i o na 1 

when t he da ta 

p r ocedure s  a n d  

were g a there d , 

ad m i n ist r at i ve con s ide rati o n s  rel a ti ng t o  f ire p r otect i on 

po l i c y  o n  agr icu l tu r al l a n d s  a dja cent t o  f o reste d a rea s ,  

adequacy of t he 5- y r  per i o d to re f lect l onge r-ter m  c yc l ic 

weat her p atter n s ,  a n d re l i ab i l i t y  of i nd i v i du a l  f i re 



19 

Table 4 .  Final fire peri meters i n  spri ng a nd s u m me r  by 
I n i t ial s pread I ndex an d Bui l d u p  I ndex c l as ses i n  
Alber t a, 1965-69. 

151 

Lo w 
Mo d e rate 
High 
Ver.y H i gh 
Extre me 

BU I 

Lo w 
M o  der ate 
High 
Ver y  High 
Ext reme 

151 
Ra n ge 

Perimeter 
< 1  

1 . 1-3 
] . 1- 8 
8. 1- 16 
16 . 1 + 

BU I 
Range 

0- 25 
26- 5 0  
5 1-7 5 
76- 100 

10 1+ 

Spri n g  

i n  metres (c ha i ns)  
1266 ( 62. 9 )  
1646 ( 8 1.8 ) 
2744 ( 1 36 . 4) 

10468 ( 520 . 3) 
42q9 ( 2 1 1. 2) 

Sp r i n g  

1682 ( 8] . 6) 
8 348 ( 4 1 4 . 9)  

Ins u ffic ien t data 

S u m me r  

187 ( 9.3) 
48 5 (2 4 . 1)  
7 0 2  (34 . 9 )  

1058 ( 52 . 6) 
45 1 (22. 4) 

S u mme r  

229 ( 1 1 . Ll) 
587 (29 . 2 )  
7 52 (37 . Ll) 

" 

" 
117 5 ( 58 . 4) 

I n s uf f ic ient data 
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re po r t s .  For exa m p le, de b r is b u r n i n g  o n  clea red l a nd s  

adj a cent t o  t he f o rested zo ne i n  central A lber t a  w a s  a m ajo r 

ac t i v ity i n  the s p r i n g  of 1 96H. M a ny of these f i res b u r n ed 

fo r d ay s  befo r e  h ig h  w i nds ca r r ied t he m  i n t o  sta n d ing 

ti mber. In a l l  l i ke l i h ood , the re lati ve ly la rge siz e s  of 

ma n - c aused f i res at discovery , in it i a l att ack , a nd c o nt ro l  

are att r ib utable to a co ns idera ble extent to th i s  si t uati o n. 

The extremel y  h igh inc i dence and rapid sp read rate s of the 

1968 f ires a l so had a sig nif ic a nt effect on a l l  ot h e r  

st at ist ics ana ly ze d  i n  t he frese nt s t ud y. The se a nd rel ated 

co n s ide rat io n s  p o i nt to t h e n eed fo r the f i re ma n a ge r  to 

q uestio n the rel a tive m a g nit ude of i ndi vid u a l  f i re 

pa ra meter s; h o wever , the va l id i t y  of the tre nd s i n  T a b le 3 

is not a ffected . S i mi l a r  t rend s a nd re l ati o n sh ip s  were 

deter m in e d  for 151 and BUI , b ut it w o u ld ser ve n o  u sef u l  

pu rpo se to inc l ude add itio n a l stati st ics of t h i s  n at u re. 

Avera ge spott i n g  d i sta nces inc rea sed with wi n d  s peed, 

151 , and FWI , b ut addi t io n a l  d ata w i l l be requ i red before 

th e res u lts c a n  be us ed fo r p red icti ve pur poses. R e p o rted 

s p ott i n g  d i st anc e s  r a nged from a few met re s  to ab o ut 1 . 9 km 

( 1.2 m i ) , a ve r agi ng a b out 30 m ( 1 00 ft) , 15 m (SO ft ) , a n d  

1 0  m (3 3 ft ) in s p r i n g ,  s u m me r, a n d  f al l ,  res p ect i vely . 

A v er a ge m ax im u m s potti ng d ista nces of ove r 300 m (980 ft) 

we re rec o rded w ith wi n d  speed s in e xce s s  of 

(25 m p h). 

C l as s E F i res (L a r ger t ha n  202 ha or 500 ac res) 

40 k m/h 

F i re s  i n  the 202- h a  and g re ater c l as s  usu a l l y  acco unt 
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for mos t o f  t h e area b u rned an d damages . Ac r os s  C a n a da , t he 

pe rc e n t a ge o f  C la s s  R f i res h a s  dec r e a sed fr om a b o u t  7.5% in 

t h e  1930's t o  3.0% in the 1960's (Loc kman 1969) . Dur ing t he 

5-y r per i o d f r o m  1965-69 an d the 4 - y r per i o d f r o m  19 7 1- 74, 

C l as s  E f ir es were res p o n si b le f or 3.7 a nd 9 7� ,  a nd 2. 5 and 

92% of a l l  f ir es an d a rea bu r ned in A l ber ta , res pec t i vely . 

A v er a ge s ize o f  t he l a rge s t  1% o f  a ll f i r e s  wa s 18 144 h a  

(44,800 ac r e s) ,  a potentia l l y  use f ul m e a s u r e  o f  f ir e-

figh t in g e f fi ci e ncy a nd s a vin g s .  The opera t i ona l pe r f or ma n c e  

o f  the f i re da nger ra ti ng system is pa r t ic ula r l y i m po rtant 

in c cnn ec t io n  w i t h  Cl a ss f i res, s inc e t he abi l ity to 

pr ed ict t he occ u r rence of p otentia l pr oblem f i r e s  is like l y  

to c o nt r i b u te s igni f i ca nt l y t o  red u c t i o n  o f  damages an d 

su p p r es s io n  c os ts.  su p p res si o n  cos t s  f o r  C l a s s  E f ir e s 

us u a l ly exc eed 50% o f  tot a l a nn ua l f i re - f igh ti ng c o sts. 

N o t  a l l  Cl a ss E f ir es sta rt dur i ng E xtreme dan ger; 

ho w ever ,  t here is a t end en c y  fo r t h es e  f ires to s ta rt a t  

rela t i vely h i g h  i n d e x lev e l s  (Figu re 8) . Dur in g  t he 5-yr 

pe r i od f r o m  1965 t o  1969, ove r  70% o f  a ll Cl ass E fires 

oc c u r re d  w i t h  Fwr Ve r y  H i gh o r Extre mer c om p a red to o n l y  35� 

of a l l f ires. Ty p ic a l l y ,  a C l a s s  E f i re sta rted o n  a da y 

wi t h  b o t h  lSI a n d  FW I in Ver y  H ig h D a nge r  c l a s s ,  an d w it h 

the BUI a t  M o dera te D a nge r . 

Co m p onent c odes and indices of t he Fir e Wea ther Ind e x  

Ta bles were des i g ne d  to se r ve a s  rel i a bl e  p r e d i c tors o f  

ex pected f i re wea ther se v er i t y o n  a ny g i ve n a fte rnoon f o r  

w h ich t he ind ice s  ha ve b e en c a lcu l ate d .  H o we ver , the indice� 

ar e no t sensitive to sea s ona l c on di t i on of veg etati o n  (c ur e d  
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vs green), the e ffect o f  les ser ve ge t at i on on dea d f uel 

mo i s t ure, the s ize and d is t r i b u t i on o f  d i s t inc t ve ge t a t i on 

(f uel) ty pes in a l a rge a rea ,  e f fec ts of la t i t u de and 

elev a t i on on f i re we athe r, an d the sea s onal c h anges in 

f ol i ar m o i st u re c on ten t .  As well, a Class E f i re may b u rn 

fo r seve r al da y s  o r  e ven weeks; hence, an inde x c alc ula ted 

on t he day o f  ign i ti on m a y  n o t  be ind ica t i ve of b u rn in g  

con d i t i ons over the l ifet ime o f  the f ir e. Ne ver theles s, t he 

FWI a ppea r s  c a patle o f  re f lec t i ng po ten ti ally severe b u rn i ng 
, 

cond i t i ons, p r o v i de d  the fire m anager is w i ll ing t o  

in ter pret the index (indices) i n  l ight o f  loca l c ond i t i on s .  

It i s  hig hl y  s i gn if icant t ha t  m o re than th ree o u t  o f  

every f o u r  Class E fires occ urred in spr i ng bet ween M a y  1 

an d June 10. A c o m pa r ison o f  frequenc y d i s t r i b u t i ons f o r 

lS I, BUI, and FWI in spr in g and d u r in g  the ent i re yea r  

re veal s that the f ire weathe r i s  m o re severe in s pr ing than 

du r ing t he res t of the fire season. H i g h  l S I  and FWI values 

oc cu r re d  m o re f requently in spr ing than d u r in g  the ent i r e  

ye a r ;  i n  f ac t, l S I  o f  7 . 1  a n d  higher occ u r red on 26% o f  the 

day s in the s pring and only 14% o f  the d ay s  d u r in g  the 

en t i re f i re sea s on. F r eq uency d i s tr ib u t i ons f or BUl an da y s  

w ith cla s s E f i res were alm o st iden t ical f o r  b o th per io d s . 

Du r ing t h e  9-yr pe r iod co vere d b y  t he s t udy o f  Cla s s  E 

fi res (1965-69 and 197 1-7 4) , the re l a t i ve num be r  o f  f i r es 

pe r d a y  inc re a sed w ith the FW I (F i g ur e  9). The L o w  and 

Mo der ate FWI cla s ses acco unted f o r  70� of the days dur i n g  

th e ent ire fire season; h o we ver, t he se da ys h a d  only 1 3% o f  

all f i re s .  B y  c ontra s t, 66% o f  a l l  f i res occ u r red on only 
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13% of th e  days w hen the FWI w as Ver y Hig h or Ext reme. I n  

relat ion to th e M od er at e  d ang e r  class , t h e  d ai l y  r ate o f  

fire occu rr ence incr eased about 4- , 13- and 30- f old in t h e 

Hig h ,  V er y  H ig h ,  and Ext r em e  class es. On t h e  b asis of 40- d a y  

spr ing (May  1 to J une 10) and 120-d ay s u m mer -f a l l  (June 11 

to October 10) fir e seasons, Class E f ires a mo unt ed to abo u t  

one f ir e  ever y 4 d ays in t he spring com pa red to about one 

e ver y 30 d ays d u r in g  s u m mer and fal l. S u r pr isingly, a vera ge 

si ze of s p r ing and summer - f a l l  Cl ass E fires was si m il a r --

4155 h a  (10 , 268 acr es) in s p r ing and 3666 h a  (9,060 acres) 

in s u m m er -fal l .  

On e-four th of al l C l ass E fir es i n  s p r i ng were 

ca t egor iz ed as crown f ir es at in itial at t ack, w ith t he 

remain d er b ei ng surface f ires. By con t r ast, o ver 5 0% of 

Cl ass E f i r es i n  su m m er were crowning at ini t ial attack. The 

gr eat er t endency for pote nt i al cl ass E fires t o  crown sooner 

after ig n i t ion in summer t ha n  in sp ring need s to b e  

su bst an t iated f u rt her, b ut i t  is concei vable tha t th e spring 

fol i ar moistu r e  d i p  is not t h e  sol e or even the p r i m e  f actor 

resp onsib l e f or th e usual ly  sever e spring fire sit u at ion. 

Fol i a r  moistu r e  sam p l es col l ected in 1965 , 1967, and 1968 

su p p ort the now wel l -d oc u mented p h enomenon o f  a s p r ing d i p  

in conifer fol i ag e  moi stur e con t ent. M ini m um v al ues of 68-
701 moisture conten t  were recor d ed d uri ng the 1968 spring 

fir e  season, in contr ast to ma x im um v al ues in excess of 125% 

d u r ing the s u m mer and fal l .  Th e d ecrease in t he m oist u r e  

cont ent of coni fer fo l i ag e  coincid es w ith f l ush i ng and ear ly 

gr owt h of aspens and coni f ers , reach in g  a mini m u m  b ef o r e  
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aspen l e a v e s  are f u l l y d eveloped.  A ver y g ra d ual increase in 

co n ifer f ol iage moistu r e  content coinci d e s  with de v elo pm ent 

of l esser ve ge tat ion und er f or e st canop ie s  and lea f in g  o ut 

of har dw ood s. The moistu r e  con tent of hard wood leaves 

de cr eases f r o m  a maxim um of over 300� in e arl y sp ring t o  

ab out 140% in mid summe r .  A p p end ix I I  p ro vide s  a sche m atic 

r e p r ese nt at ion of th e key p h enolo g ic a n d  f olia r moistur e  

conten t d eve lopment s in Albe r t a  i n  sp r ing and early summe r .  

In a d d ition t o  i mpor tant seasona l d i f fe re nces i n  fue ls, 

lack o f  adequ at e su p p r ession r esou rce s in m ulti pl e f ir e  

sit u ation s may h ave a proto und ef fect o n  f in al size o f  l ar g e  

fires. Use o f  h istor ical dat a to su p po r t  th is contention 

r equ ires car ef u l  scr u ti n y, but ge ne ra l  r el a tionsh i p s  sho u ld 

pr ove u se f u l  in e v al u ating th e relia b ility of th e d ange r  

r a t i n g  syst em in re l ation to fire-f ig hting ac tivities. Fo r 

Cl as s E f ires starting wi t h  FWI l e ss t h an 10, e l ap se d  ti m e  

fr om star t t o  d isco ve r y  was 9.6 h com pared to 2 . 6  h f o r  

f i r es start i n g  at FWI o f  10 or h i g h er .  S imilarl y, el ap se d  

ti m e s  fr om init ia l attack t o  cont rol were 5 5  h a nd 99 h f o r  

fires starti n g  at FWI less th an 10 and more t h an 10 

re spectivel y .  It is ap par ent t hat, d es p ite th e nea r l y 

f o ur f old incr ease in e la psed tim e  f rom sta r t  to d i sco ve r y, 

Cl ass E f ir e s  st ar t ing on d ays with FWI of l e ss t h an 10 are 

easier to control th an those on d ays w ith h igh e r  FWI's. Th e 

actu al e l apsed t im es are of l e sser imp orta n ce t han the 

di f f erences a t  the tw o FW I l e v e ls, f or man y  e vent ual C l ass E 

f ir e s  were qi v e n  l o w  priority d u r ing m u l ti p l e  f ir e  

situ ation s. M i y ag a w a  ( 1975)  con cl u d e d  th at about 80i of 
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Cl as s  E fires o f  l ig ht ning or ig i n  w e re d ue to l ack of 

ad e qu at e  and r ap i d  i n iti al at tack force s .  

Di scuss ion 

The r e s ul t s  of t h is s t u d y  s h ou ld pr o ve u se f ul to the 

fi r e  manag e r  f or e val u ati ng t h e  op e r at i onal re l iab i li t y  o f  

t h e ne w C anad i an Fi re W e at h er Ind ex Tabl es i n  su p p ort of 

f ir e  manageme n t  p l anni ng and operat i ons . Gener al tren d s  an d 

r e lationships are evid ent and in d ica t e  t he s y s te m 's 

us e f ulness as an i m por t ant t ool in  f ire manage me n t .  In 

ad d i t i o n  t o  t he inf o r m at i o n  on  f reguen cy d i stri bu ti on s  o f  

va rious i ndi ces an d w e at her f act or s ,  p re d icti on of f i r e  

occu r r ence , fi re s i z e ,  and ch aracte r i zat ion o f  Cl ass E 

fi r e s , t h e  st u d y  p r ov i de d  s ome cl ues abou t s pot t ing 

d i stances , e ff ects of f u el types o n  fire size ,  and e x p ec t e d  

d i f fe rences i n  s u p p r e s si on cos t s  for d if fe re nt combination s 

o f  i ndice s .  

Th e fregu ency 

Ta b l e  1 ar e i ntended 

d e scr iptive d ange r 

d is t r ibuti ons 

t o  serv e as 

clas ses (Low , 

i n  Fig u r es 1 and 2 and 

a b as i s  f or r e f ining 

Mod er a t e ,  Hig h ,  e tc. ) 

acco r d i ng t o  need s of t h e  user ag ency_ The se d is t r i bu tions 

are r e p r e s enta t i ve of the average f i re weat h e r  acr oss 

A l b e r ta; i m por tant reg io n a l  d iffe r e nces may exi s t  b u t t h e s e  

ne ed  to b e  d e l ineated thro ug h  f ur theL d e t a i le d  a n al ysi s. 

For al l cod e s  and ind ices e xcep t t h e  BU I ,  t h e  

pe r cent age o f  High and Very High d ang e r  c la s s  d a ys t ended t o  

be hi g h er i n  s pr i ng t han dur ing t h e ent i r e  y e ar , b u t  t he s e  
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di f ferences were usua lly less th a n  10%. T he d ai l y incide n ce 

o f  a l l  fires in spri n g, su m mer , a n d fa l l  was in a r atio o f  

ab out 4:3: 1 sug gest i n g  t hat a hig her i g niti on pote n ti a l  a n d  

in ci dence of mu ltiple fires, r a t her tha n the l a ck o f  

sensiti vity of v a rious c o des a n d indices t o  c h a n ges i n  fire 

weat her c o n diti ons, m a y be a pr ime reas on for the rela ti vel y 

hi g her fire loa d i n  spr i ng_ 

On d a y s  wit h 

ge nera l ly ra n ge d  

f ir es, 

f r om 

a v era ge 

5 to 15 

151 a nd F WI 

a n d  fr om 10 

v a l ue s  

t o  25 

re spectivel y ,  w i t h  pea k  v a lues oc curri n g  in l ate spring a n d  

earl y fa l l  (Figure 5) . The a vera ge BUI i ncrea se d  ste a di l y  

fr o m  a l ow of a bout 2 0  in early spring to o ver 70 i n  

September. B y  c ontrast, fire in ciden ce was hig hes t i n  l a te 

spr ing a n d  decrea se d  steadily t owa rd fa l l ,  w i t h  a pea k  in 

mi d-July. T he sig nifica nce o f  these trend s  i s  th at t he sa me 

in dex v a l ue s  in d iffere nt sea s o ns wil l  not necessari l y  

re su lt in t he s ame r ate of fire occurrence. T his o b ser v a tio n 

sh ou l d  n ot detract fr o m  t he a c c ura cy or useful nes s  o f  t he 

151, BUI, or FW I f or predicti ng rela t i ve f ire occurren ce a n d 

be h a vior, b ut suggests t h at f a ctors suc h a s  t he c om p osition, 

co n d iti o n, a n d  the aerial dis tr ibuti on o f  d i ffere n t fuel s  

wit hin t he fuel c omflex, fire cause (lig ht n i ng v s  m a n), a n d  

fire weather severit y mus t  be c on s i dered i f  a 

ra ting s ystem is to satisf a ct or i ly 

fire da nger 

ref lect t he 



Tab le 5 .  F ire o c currence , area b urned , and s uppress ion cos t s  o f  2060 f ires in Alberta cover ing the 5-yr period 
1 9 6 5-69 

Relat ive Relative 
Number Fire Area Area Re la t ive 

No . o f  Number o f  o f  Fires O c currence Burned Burned Suppress ion Supp ression 
FWI Class Class Range Fires Days in % in % / day in % / d ay Cos t s  in % Co s t s / day 

Low less than 0 . 1  1 9 0  2 7  9 0 . 4  0 0 2 0 . 4  

Moderate 0 . 2  - 8 6 3 6  4 3  31 1 . 0  5 1 . 0  8 1 . 0 

H igh 8 . 1 - 1 6  509 1 7  25 2 . 1  1 7  8 . 3  1 7  5 . 3  

Very High 1 6 . 1 - 2 5  386 9 1 9  2 . 9  5 8  5 3 . 6  4 5  2 6 . 3  

Extreme 2 5 . 1  and over 3 39 4 1 6  5 . 6  20 4 1 . 7 28 3 6 . 8  

TOTAL 2060 100 100 100 100 
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ex pected lev e l o f  fire a c t i v it y  in d i ff er en t  s ea so n s .  I n  t h e  

in ter i m , t he f i r e  m a n age r ca n i m pr o ve th e useful n es s  o f  t h e  

s y s t e m  b y  i n t er pr e t i n g  ind ex c la s s es a ccord i ng t o  h i s  

kn ow l ed ge o f  the r eg i on. 

A scrut iny o f  T a b l e  5 and in ter pre ta ti o n  of a va ila bl e 

da t a  on mul t i F l e f i r es s u g g est tha t t h e g re a t est o p p o r t un i t y  

fo r fu rt h er s a v i ngs i n  f ir e -f i gh t in g  c os ts and dama ges l i es 

wi t h  f i res st a r t i n g  i n  t h e  V e r y H i gh da n g e r  class. A f ur t h e r  

ev a l uat i o n  of t h es e  f i r es, ut i l i zi ng 10- 1 5  y r  o f  f i r e  

s t  at ist ics ,  a p pea rs w ar r an ted to 

po te n t i a l  p r e bl e. f i res a nd to  r e f i n e  

a b i l i t y  t o  pr E di ct t h e  occ u rr e nce 

outb r ea ks .  

b et t er cha r a ct er ize 

t he fire m a n a ge r ' s  

a n d  se ver i t y o f  m a jo r  

Dur i n g  t h e 9- y r  stud y p e r io d  (1965-6 9  a n d  197 1-74 ), 

A l be r ta experienced 104 Cla ss E f i re s  i n  spri n g  a n d  34 

dur i ng t h e  re ma in d er o f  t h e  f i re s ea son.  On a d ai l y  b a s i s, 

t h er e  w er e  eig ht t i mes as ma n y  Class E f i r es i n  t h e s p r i n g  

as i n  t h e  s u m me r  a n d  f a l l  seasons. Y et ,  th e f i n a l  a vera ge 

si z e  of s pr i ng fi res ex ceed ed that of s um m er a n d  fall  fi r es 

by o n l y  1 3% . 

Av er a ge f i re s i z e  i n cr ea se d  w ith BUI t o  a ma x i m u m  a t  

BUI o f  50 i n  s pr i ng a nd BUI 7 5  d ur i n g  t h e  re ma i n d er o f  th e 

f i r e  season , b u t  d ecr eas e d  a t  h ig h er va lue s. FW I val ues v er e  

su bst ant i a l l y  hi gh er i n  s Fr i ng co .pa red to sum me r a nd f a l l  

(.r atio o f  a bo ut 2: 1 ). W hi le t h e r e l a ti ve l y  s llla l l  n um b er o� 
Cl ass E f ires prec l u d es a t ho rough a ssessm en t  of the v a r i o us 

fa ct ors c o n tr i buti ng to t he to tal f ir e loa d ,  the a va il a b l e 
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da t a  n ev e r t h eless s u q g e s t  t h a t  i n  re la t i en to t h e  l SI o r  

FW I ,  t h e  B U I  b ec o m e s  rel a t i ve l y  m o re i m po r t a n t  a s  a k e y  

in d i ca t o r  o f  f ir e  s i z e  a n d  c on t r o l  d i f f ic ul t y  a s  t h e  f i r e  

se a s e n  pr o g re s s e s . 

V e r y  H ig h  a nd E x t re m e  class e s  of b o t h l S I  a n d  F W I  

oc c u rr e d  m o r e  f re q u en t l y  i n  sp r i n g t h a n  d ur i n g  t h e  en t i re 

ye a r , s ug g e st in g t ha t  the da n ge r  ra t i n g s ys t em is  sen s i t i ve 

to s ea s o n al d i f f er e nc e s  i n  f i r e wea t he r  se v e r i t y .  T h e  

mo i s t u r e  c o n t e n t  of  c o n i fer f o l ia g e  is l o w e s t  d u r i n g  t h e 

sp r i n g  p e r i o d  w hen t h e  i n c i de nc e o f  pr oblem f ir e s  i s  

h i g h est . P e r h a ps m o re i m Fo r t a n t l y ,  t he p e a k  s pri n g  f i re 

se a s o n  us u a l l y  o c c u r s  b e f o re t h �  d e v e l o pmen t of f u l l l ea f i n g  

ou t o f  h ar d wo o d  t re es a n d  les s e r  ve ge ta t i o n  u n d e r  f o r e s t 

ca n o pies ( A p p e n d i c e s  I I  a n d  I I I ) . I n  c o n tra s t  t o  m i d s um m e r  

co n d i t i o n s ,  d i f f e r e n c e s  in  t h e f l a m m a b i l i t y  o f  f ue l s i n  

ha r d w o o d ,  m i x e d w o o d , a n d c o n i f e r  s t a n ds a re mi n i m i z e d ,  

en a b l in g  f ir e  t o  s p r ea d  ra p id l y  o v e r  l a r ge a r e a s  c o m p r i s i n g  

a w i d e v a r i e t y  o f  v eg e t a t i o n  t y pe s .  I n  o t he r w o rd s ,  s e v e re 

fi r e  w e a t h e r  c o nd i t i o n s ,  l ow c on i fe r  f o li a r  m o i st ure 

co n t ent , a n d the p r es enc e o f  cu red and  h ig h l y  f la m ma b l e 

fu el s  i n  a l l  vege t at i o n  t y pes f a c i l i t a t e  r a p i d  s p r e a d  o f  

f i r e d u r i n g  t he E p r i n g  f i re s e a so n  i n  M a y  a nd t h e  f i r s t  h a l f  

o f  J u ne . 

A de c r ea se i n  f ire w ea t he r  se v er i t y ,  a l o w e r  i g ni t i on 

po te n t ia l , a g r a d u a l  i nc r e a s e  i n  t he mo i st u re c o n t en t  o f  

co n i fer f ol i a g e ,  and a r e l a t i v e ly ra p id i n va si on o f  l us h  

les s e r  veget a t i e n  

ha r d w o o d  s pe c i e s  

unde r fo r e s t c an o p ies a n d  lea f i ng o ut c f  

a p p ea r  t o  b e  t he ma in  rea s on s  for  a 



re d uctio n i n  t he 

s u m me r .  H o we ver, 

pr o p e r t io n  o f  

3 2  

p ro p o rti on o f  Cla ss E fire s d u r ing t he 

it i s  i n te re s ting t o  n ote t h a t  t he 

e vent u al C l a ss E f ires c a teg o r ized a s  

"c r o wning at i n i t i a l  a t t d ck "  i s  highe r  i n  s um me r  than in 

sp r i ng .  G i ven iden t ica l weat he r  c on d iti o n s i n  s� r ing and 

su m mer , t he s h a de p r o v ide d  b y  t he le sser veg e t a t i on a n d  

ha r d w ood can o p ie s  in s u mm e r  red uces e v a po r a t i o n  a n d  h e n c e ,  

in creases t he m o i s t u r e  c o n te n t  o f  the t o p la yer o f  the 

o r g an ic f o res t floor and ot h e r  dea d  f o res t f ue l s .  

F u rt her m o r e ,  the p re sence o f  l u s h  g reen vege ta ti on inc rea ses 

the ene rg y req uire d  to d r.i ve o f f  t he m o i s t u re and t o  ra i se 

the fuel tempe r a t u re to the ig ni t i on p oint . Th u s, i den t ic a l  

l S I and F W I  v al ues i n  s p r i ng a n d  s u m me r  d o  not refl ect 

iden t ical f uel m o i s t u re o r  w in d  v al ues a t  t he f o rest flo o r .  

Wh i l e  the l o w  m oi s t u re c ontent le v els i n  c o n ifer foli age i n  

s p r i ng m a y  con tri b u te t o  ra p i d  s p rea d o f  c r o w n  fi res, t h e  

de ve l o p ment of les ser veget a t i o n, a n  i n c re a se i n  t he 

m o isture c onten t o f  s u r f ace f uels, a n d  m a r ke d  d i f fe rences in 

f u e l  f la m m a bi l i ty bet ween h a rd w o o d s  and c on i fers ma y we ll 

over ride an y e f fec t s  of g ra d u ally inc rea s in g  c oni fer f olia ge 

mo isture levels f r o m  s p ring t o  s u m me r  (A p pendix II I ) . 

Ho wever, t he devel c F rnen t o f  an e xtended pe ri od of d r o ught, 

a s  re flec ted b y  the B U I ,  a p pe a r s  t o  c om pen s a t e  fo r t h e  

p resence o f  l u s h  vege t at i on a n o  rela t i ve l y  h i g h  c oni fe r 

f o l i age m o i s t u re c on ten t s  in s um me r .  

There i s  g o o d  e v i de nce (A p pendi x I V  a n d  da t a  o n  file) 

th at t he B U I  rel a tes d i rectly t e  f i n a l s i ze of Cl a s s  E fi res 

a n d t ha t  th ere is no m a r ked d if ference in the a ve rage s i ze 
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of large spring an d summer firp. s .  Thus the availab l e  

ev idence su g gests that t h e  lSI is probabl y the best sing le 

in dicat or o f  fire po ten t ial in the spring , whereas t he BU I 

do es a better job i n  su m mer an d fal l .  O b viousl y ,  a 

co mb i na t i o n  o f  l S I  an d B UI w i l l  d o  a be t ter j o b  o f  

in tegrating t otal fi re bu siness over the en t ire f ire seaso n. 

In do i n g s o ,  it  is i mpor t an t t o  dis t inguish bet ween 

po tential an d ac tual f ire occurre n ce ;  t he c o des and in dices 

shou ld n o t  be hel d  ac cou ntable f or disaster si t ua ti o n s  

br o u ght abou t  by mu l t iple fires a n d  lack of suf ficien t 

de tection an d suppress i on resources t o  tac k le all f ires a t  

an earl y s tage. The fin d i ngs o f  th is stud y suggest that the 

da nger r a t ing system is a rela tivel y we l l  d i scriminat i n g  

operational t ool , p I o vid ed t hat a m ea nin gfu l cal i bra tion is 

carried ou t t o  optimize the use o f  var i o us c ompo nen ts as 

in dicat ors of fire b u siness . 

In relatio n to s uppression ac tiv it ies , weather ,  f uels, 

an d t errain fea t u res can be expected t o  e xert an 

in creas i n g l y  greater effect on final fire si ze as f ire 

po ten tial progresses f r c m  l o w  to extre me danger le vels. 

Weat her appears t o  be the ma i n  l im iting fac t or t o  fire 

pr o pagation i n  sprin g when the c ontinui t y  of fuels is 

hi ghest , whereas the deve l cp me n t  o f  d rough t ,  c o upl e d  with 

it s ef fect o n  i ncreasing the con tin uit y of f lammab le f ue l s, 

ma y be the ke y fac t ors c o n tribu ting t o  large f ires d uring 

the gro wing season. Differences in f l am mab i li t y  at tribu ta b l e  

t o  sl ope ,  

di f ferences 

aspect ,  a n d  

in rai n fal l 

elevation , i nc lu d i ng m arked 

bet ween a d jacen t val leys , are 
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acce n t u a t e d  i n  m ou n t a i n o us te rra i n  s uc h  a s  the Ea s t  S l o p e s  

re g i on .  T h us s l ow - g ro w i n g s p r uc e - f i r  s t a n ds a t  h i g h  

el e v at i on s o r  o n  n o r t h - f a c i n g  s l o pes m a y  b e  c om p a ra b l e  t o  

mi x e d w o od s t a n d s  w it h  l u s h  u n d e rs t o r y  v e g e ta t i on i n  te r m s  o f  

t h e i r  im m u n it y  t o  ra p i d  f i r e  s p rea d d u r i n g  a l l b u t t h e  m o s t  

pr ol o n g e d  �er i od s  o f  d r o u g h t .  I n  i ns ta n ce s  w hen  t he m o i s t u re 

de f i c ie n c y  i n  h ea v y  t ue l s  s pa n s  s e v e r a l f ir e  seas on s  o r  e ven 

ye a r s ,  t h e D r o u g h t  C o d e  (DC ) s h ou ld p r o v e  to be  a use f ul 

in d ica t or o f  f i re pe r si s t e n c e .  

Th e d e sc r i pt i v e  ter m s  Low , M o d er at e ,  H i g h ,  V er y  H i g h ,  

an d E x t r e m e  w e r e  d e r i v e d  f r om a n  a rb i t ra r y  pe rce n t a ge 

fr eq uen c y o f  d a y s  

h i m s e l f  w it h  t h e  

co nd i t i o n s  t o  be 

t o  he l p  

ra n g e  o f  

e xp e c ted 

t h e  f ir e  mana ger fa m i l i a ri ze 

po t e n t ia l  w e a t he r d n d  f ire 

i n  d pr o v i n c e ,  r e g i o n ,  or  

d i s t c ic t .  I n  ge n e ca l ,  these d e sc r i p t i ve c l a sses se r ve a s  

m e an i n g f u l  i n d i ca t or s  o f  e x pec t ed r e la t i ve f i re a c t i v i t y ,  

s u g g es t i n g  t hat t he d a ng e c  ra t i n g  s y s te m  i s  s e n s i t i ve t o  

cu r r e nt a n d  c u m ul a t i v e  w e a t h e r  e f f ec t s  o n  f ue l s a n d  f ir e  

be ha v io r .  Alt h o u g h  t h e BU I r el a t e s  d i rec t l y t o  

oc c u r r e nc e  a n d  f i r e  s i ze t o  a m a x i m u m  v a l ue of  a b o u t  5 0  
f i re 

a n d  

. 75 i n  s p r i n g  a n d  s u m me r , r es pec t i ve l y , i t  d oe s  n o t  s ug g es t  

a n  i nc r e a s e  i n  f ir e  sev e ri t y  at  h i g h e r  I n d e x  l e ve ls .  A 

l o n g e r  pe r i od o f  f ir e  h i s t o r y  m a y  d e m on s t r a t e  t h a t  f i re l oa d  

i n c r ea s e s  a t  B U I v a l u e s  i n  e xc e s s  of 75. N e ve r t h e l e s s ,  w e  

re c o m m e n d  tha t t h e p r e se n t BU I c la ss es b e  a d j u st e d ,  

pr e f e r a bl y  i n  a t w o - w a y  ta ble i nc l u d i ng the l SI , t o  r e f l e c t  

t h e  act ua l f i re l oa d  e x p e r ie nce i n  A l be r ta d ur in g  t h e s t u d y  

pe r i od o r  a ny o t he r  p eri o d  c o n s i d e r e d  s u it a b le f o r  t h i s  



35 

pu r p ose . I n  a d d it io n  to i ts i n h e r e n t  ca pa bi l i t y  to r e fl e c t  

t h e  b u i l d u p  o f  d r o u gh t ,  t h e B U I a p pea r s  t o  be t h e  b e s t  

in d i c a t o r  o f  l ig ht n i n g - ca u s e d  f ir e  i n c i d e n c e .  T h us t h e  

fl ex i bi l i t y  a n d  ge n er a l  use f ul n es s  o f  t he s ys t e m  c a n  b e  

in cr eas e d  b y  usi n g  t h e  F F MC ,  l S I ,  a n d  B U I a s  w e l l  a s  t h e 

FW I ,  w i t h  t he a pp l i ca b i l i t y  a n d  r e l ia b i l i t y o f  e a c h  i n d e x  

de t e r m i ne d  a c co r d i n g  t o  c a l i bra t i o n  o f  f ire h i s t o r y  a n d  t h e  

n e e d s  o f  t h e u s e r  a g e ncy . 

Wo r k  i s  u n d e r w a y  t o  d e v e l op a f ue l  a p p ra i s al p r oced u r e  

a n d t o  c a l i br at e  t h e d a n g e r  r a t i n g  s ys te m  t o  b e t t e r  r e f l e c t  

i m po r t a n t  d i f f er en c e s i n  f i r e b eh a v i o r  b e t we e n  c r i t ic a l 

f u el s .  Fo r p l an n i n g p u r p o ses , t h e  use f u l n es s  of t he v a ri o u s 

in d i ces c a n  b e  i n c re a s E d  b y  p re pa ra t i o n  of t a bl e s a n d  

r e l a t ed g u i d e l i n e s  g i v i n g  f i re occ u r r e n c e , f i r e  si z e ,  

e x p e c t e d  f ir e  l o a d  ( n u m b e r  o f  f i re s  x a n  i nd e x  o f  f i r e  

i n t e n si t y ) , d if f ic u l t y  c f  s u p p r e s s i o n , a l l oca t i o n  o f  

re s o u rc e s , e t c .  f o r  d i f f e r en t l ev e l s a n d  c om b in a t i on s  o f  

in d i ces . P ro ba bl y , t he g r e a t e s t  i m p ro ve m e n t  i n  t he u s e  o f  

t h e  ex is t i ng s y s t em m a y  b e  d er i v e d  f r o m  t h e  p re pa r a t i o n  a n d  

as s e s s m e n t o f  n e w  g u i d e l i n e s  t o  i n c o r p o ra t e  

r a t i n g  i n d i ce s  i n t o  t h e  p l a nn i n g  proce s s , 

f i re d a n g e r  

r a t h e r  t h a n  

th ro u g h  t he p r o v i s i o n  of m o r e  r e f i n e d  i n d i ca t o rs o f  f i r e  

b e h a v i o r .  
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C C NC LU S I O N  S 

T h e  r es u l t s  of this c a li b rat i o n  st ud y  su p p o rt t h e  

fo l l o wi ng con c l u s i ons: 

1. T he F i n e  Fu e l  M oist u re C o de ,  t he I n iti a l  Spr e a d  

W ea t h e r  I nd e x  a re r e li a bl e  I nd e x , a n d t h e  Fi re 

i n di c at o r s  o t  r el a ti v e fire o c c u r r e n c e  a n d b e h a vi o r  

o f  m a n - c a u s e d  fires .  T he B ui l d up I nde x c o r r e l at es 

w e l l  w ith t h e  r e l a ti v e  in ci de n c e  o f  lig h t ni ng - c a use d 

fir es . 

2. T he Fir e  W e a t he r  I nd ex a nd c o m p onents a r e  

p a rti c u l a r l y  s en siti ve t o  b u r ni n g  c o nditio ns li k e l y 

to co nt ri b ute to t h e  de v e l o pme nt o f  C la s s  E fi res. 

T he in dices a p pea r to b e  relia b l e  i ndic ators o f  

r e l ativ e d i ff e r e n c es i n  fi r e  o c c u r re nce a n d  beh a vi o r  

bet w e e n  d a ng e r  cl asses, b ut t he y d o  n ot g a ug e  

seaso n a l  di f f e r e n ces i n  risk o r  i n  t h e  act ua l n u m b e r  

o f  f i r es on a n y  gi ve n d a y_ 

3 .  T he r e  a re dis t i n c t  se as o na l  p a t te rns i n  t h e  

m a g ni t u de 

s uggesti n g  

o f  i ndi vid ua l  c o d es a n d i ndi c e s, 

t hat t h e  sa m e  c od e  o r  i nd e x  n u mb e r  has a 

d i f fe r ent mea ni n g  in spr � ng , sum m e r ,  a n d  fa l l .  T his, 

c o upled with h ig h l y v a ri a b l e  f i re i nc i d e nce bet w e e n  

seaso ns, dictate s  t hat t he f i re ma n a ger sh o u ld 

a d j ust p l a n ni ng a n d  o p e r atio n a l  sc h e d u l es 

a cc o r di n g l y. 

4 .  An i nt e r pre t at i o n  o f  st u d y  res u lts a nd r e l e v a nt d a t a  

o n  f i l e  a t  t h e  N o rt h e r n  F o rest Res ea r c h  C en t re 



sug ge st s  t h a t  th e co d e s  a n d i nd ice s  o f  the Fi re 

w ea t h er I nd e x  syst em a r e  sensi t i ve to w ea t h e r  

f ac to r s  a nd f uel m o ist u r e  l ev e l s  wh ich i n  t u r n  

r ef lect ex pected fir e  occ u rr e nc e  a nd ke y a spec t s  o f  

t ot a l  f i r e  b u si ne ss. Wh i le t h e  F ir e  W e a t he r  I nd e x 

s ys t e m  does n o t  a d eq u a t e l y  reflect f i re i nci d e n ce 

and beha v i o r  a t t r i b u t ab l e  t o  d i f f er e nces i n  r i sk a nd 

t he f ue l  c o m p lex , the ca l i b ra ti o n  re sul t s  

n e v er t he less co n t r i b u te t o  t he f ir e  m a na ge r ' s  

abi l i ty t o  se lect t he most a p p ro p ria te c ode or i nd e x  

t o  ach iev e a spec i f i c  f ire ma na g ement f u nc ti o n .  

S. Ver y H igh a n d  E x t rem e cl asses of both I ni t i a l  S p rea d 

Index a nd F i r e  W e at h e r  I nd e x  occ ur r e d  m o re 

f requ e nt l y  i n  sp r i ng t h a n d u r i ng t he e n ti r e  yea r .  

o t h er f a c t o r s  contri b ut ing t o  t he t y pic a l l y  se ve r e  

spr ing f ir e  se a son in A l berta i nc l ud e  t h e  m a r k ed l y 

h i gher f i re freq ue nc y , t he low m o i s t u re c o n t e n t  a nd 

aer ial co n t i n u i t y  o f  hig h ly f l am m a bl e  c ur e d  f ue l s  i n  

a l l  vege ta t io n  t ypes, a nd t he re la ti ve l y  l ow f oli a r  

m o i st u re c onte nt o f  c o n i f e r s. 

6. Dar i ng t h e  S- yr st ud y peri od , t he sizes o f  m a n­

c a u sed f ir e s  a t  d i scover y, i nit ia l a t t ack,  a nd 

c o nt r o l  i ncre a se d  w i t h t he Fi r e  Wea ther I nd e x  f ro m  

t he Lew t o  t he V e ry H ig h  cl ass, but dec r ea se d  i n  t h e  

E xt re m e  c l a ss. T he c or re sp o nd i ng si ze s o f  l ig h t ni ng­

c a u se d  f ir e s  c o nt i n ued to i nc rea se f ro m  th e Lo w to 

t he E x t r e m e  c l a sses .  Inc rea sed f i re pre ve nti ons 

e f f o r t s  (pu bl i c  a wa rene ss , f o r e st c l os u re s ,  ba ns on 

ope n  f i re s, et c . ) o n  da ys w i t h  t he F i r e  Wea t h er 
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I n d ex i n  t he E x t ce me ca n ge is a l i ke l y  ceason f o e  

t h e  c e duced man- c a us e d  acreage b u r n ed o n  t h os e  d a ys .  

W h i le t he d a i l y r a te o f  f ire occu rrence i nc re ases 

w i t h  t he F ir e  W ea t h e r  I nd e x ,  it  i s  c onceiva b le t h a t  

t he re i s  a h i g he r  l i ke l i h o od  o f  c o n se c uti ve d a ys 

w it h  H ig h  an d V ec y  H ig h  i nd e x  va l ue s  t h a n  wi t h  

Ext r e me days.  F i res esca p in g  i n i t i a l a tt a ck m a y  

therefore con t i n ue t o  b u r n  f o r  s e ve r a l  d a ys o r  e ven 

wee ks d u r i n g  i nc r ea si ngl y seve re b u r n i n g  c on d i t i ons�  

w h e re a s  esca pe d f ir es w hic h started on  E x t re me d a ys 

m ay be m o re like l y  t o  come un d er t he i n f lue nce of  a 

less f av o r a b l e wea th e r  reg i me f o r  ra pid f i re s p rea d .  

Unl es s  f i r e- f ig h t ing resource s a r e  a l rea d y  c o m m i t t e d  

t o  cope w ith a p a r t i c ul a r l y  hea v y fire l oa d  d u r i n g  

H ig h  a n d  V er y  H i g h  d a ys , the even g re a t e r  a l e r t ne s s  

o f  t h e  f ir e  m a na gemen t a ge ncy i s  proba b l y  t he k e y  

fact or resp onsi b le f or the r e d uc t ion i n  the a v e r a g e  

s iz e  o f  f ires sta r t i n g  o n  E xt r eme d a y s .  

7 .  M in i m u m  con i fer f ol i a ge moist u r e  con ten t va l ues c a n  

b e  e x pe c t e d  s h o rt l y  a t te r i n i ti a t i o n  of l ea d e r  

growt h .  T h e  s pr i n g  f o l ia r  d i p  coinc i d e s  Ioug h l y  wi th 

t he lea f i ng out o f  h a rdwood s p ec ies s uc h  as a s pe n .  

I n  f a c t , t he p e r i o d  d u r i ng wh ich a spen lea ves are 2 5  

t o  7 5 1  o f  f u l l  s i z e  o ft e n  coinc ides w i th peak f ir e  

act i v i t y .  

8. A f ur t her ca l i b r a t i o n  o f  the F i re W e a ther I nd e x  

s ys te m  i s  r e q u i re d  t o  asse ss its re l iabi li t y  a n d  

use f u l nes s w i t h  c han g ing r is k ,  f ire inc idence� a n d  

wea t h e r  p a t terns.  S uch a sses s me n t s w o u l d  a l s o  p r o ve 
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use fu l in su pport of fire mana gemen t pla n n i ng a nd i n  

g au gi n g  t he m a g n i tude a n d e ffect iveness o f  

i mpro veme nts in f ire suppr e ss ion m e th od s .  

Work is underw a y t o  meas u r e  differe nces i n  f i re 

business a t t r i b u t a b l e  to f u el s ,  a n d  a cal i b r a t i on 

stu d y  cover ing a 1 5- y r  period wi l l  be c ompleted b y  

1 98 0 .  
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Append ix I I I . Comparison o f  e s t imated weight and mo is t ure content o f  f ue l s  in a lodgepole p ine s tand I 
dur ing periods o f  h i gh fire weather s everity in spring and s ummer 

S p ring S ummer Incr eas e in 
Es t imated amo unt 

Fuel Oven-dry weight of wa ter in fuel Oven-dry wei gh t  
c omponent --- - ------------ -- Oven-dry we igh t in t /ha ( tons /acre) 

Tree foliage 10 . 8 5  ( 4 . 8 ) 9 . 0 6 ( 4 . 0 ) 

Bark2 4 . 5  ( 2 . 0 )  0 . 4 8 ( 0 . 2 ) 

Twigs < 1 . 2 7  em 4 . 5  ( 2 . 0 ) 3 . 6 9 ( 1 .  6 )  
« 1 / 2" )  dia . 

Les ser vege- 1 . 1  ( 0 . 5 ) 0 . 7 1 0 ( 0 . 3 )  
t at ion 3 

Litter layer lf 4 . 5  ( 2 . 0 ) 0 . 4  ( 0 . 2 )  

Top 2 . 5  em ( 1 " )  1 1 . 2  ( 5 . 0 )  1 1 . 2  ( 5 . 0 )  
o f  fermentat ion 
( F )  layer 

Lodgepol e  p ine s tand - Age :  75 yr 
No . of t rees /ha (acr e ) : 1 4 8 2  ( 600 ) 
Basal area : 29 m2 /ha ( 1 2 5  f t 2 / a cre ) 
To tal above-ground b iomass in t /ha 

( t on s / acre ) : 1 5 2  ( 6 8 )  
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Includes the loo s e , f laky port ion l ikely to be consumed by f ire 
Includes herb s  and shrub s  including c ured ma t erial in spring 

prior to ons e t  of the c urrent year ' s  growth 
If Represents a lay er ab out 2 . 5 4 em o r  1 "  deep 
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Es timated amount amount of wat er 
of wat er in f uel from spr ing to 

- ---- ------ --- - -- -- summer 

1 0 . 1 7  ( 4 . 5 )  1 . 1  ( 0 . 5 ) 

0 . 4 8 ( 0 . 2 ) 0 ( 0 )  

3 . 6 9 ( 1 .  6 )  0 ( 0 )  

3 . 4 1 1 ( 1 . 5 ) 2 . 7 ( 1 . 2 )  

0 . 7 ( 0 . 3 )  0 . 3  ( 0 . 1 ) 

1 2 . 3 ( 5 . 5 ) 1 . 1  (0 . 5 ) 

As s umes t empo rary % increas e in 
weigh t  o f  dry ma t t er 

Based on 8 3 %  Mo is ture Con t ent (M . C . )  
Based on 1 1 3 %  M . C .  
Bas ed on 10% M . C .  
Bas ed on 80% M . C .  
Based on 60% M . C .  ( Comb . o f  cured 

and green vegetation) 
Based on 150% M . C .  



Appendix IV . Average s i z e  o f  Clas s E fires in sp ring (May 1 -June 1 0 )  and s ummer- fall (June 1 1 -
Oc tober 1 5 ) , by B U I  and FWI 

SEring Sunnner-Fa11 
BUI Avg . Number Avg . Fire S i ze Avg . Numb er Avg . Fire S i z e  

Class FWI o f  Fires in hec tares ( acres ) FWI o f  Fires in hec t ares ( a cres ) 

0- 2 5  1 3  1 6  2 6 30 ( 6 , 500 ) 5 2 5 3 0  ( 1 , 300) 

2 6-50 2 2  6 6  5 1 4 0  ( 12 , 7 0 0 )  1 2  8 3 9 3 0  ( 9 , 7 0 0 )  

5 1- 7 5  2 8  1 8  1 2 6 0  ( 3 , 10 0 )  1 9  2 0  5 3 9 0  ( 1 3 , 30 0 )  

Average for 
all BUI Classes 22 N/A 4 1 30 ( 1 0 , 200) 1 6  N/A 4 66 0  ( 1 1 , 5 0 0 )  

B a s i s  - 1 30 Class E fi res covering 9 -yr per iod 1 9 6 5-69 and 1 9 71-74 inc l us ive . 
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4 5  

AC K �OW LEDG M E N T  

T h is st u d y  coul d  not h a v e  b ee n  ca r ried ou t w i th o ut 

hi st orical i n f o rm a t i o n  on f ire wea t he r  a n d  f i re b us i ne s s .  We 

wo ul d t he r ef or e l ike to e x press o u r  g r a t i tu d e  to the A l ber t a  

Fo rest S er v ic e  f or le tti ng u s  u se h is t o r ica l tire a n d  f ir e  

we a t h er data cover i n g  f i re b usine s s  d ur �ng 1 9 6 5  t o  1 9 6 9  a n d  

1 9 1 1  to  1 9 7 4 .  


