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Abstract 

T h i s  p u b l i c a t i o n  p r e s e n t s  tables  on t h e  b e h a v i o r  o f  f i r e  and t h e  r e s i s t a n c e  of 
f u e l s  t o  c o n t r o l .  The i n f o r m a t i o n  is t o  be  used  w i t h  t h e  p h o t o s  i n  t h e  p u b l i -  
c a t i o n ,  "Photo Series for Q u a n t i f y i n g  F o r e s t  Res idues  i n  t h e  Coastal Douglas- f i r- -  
Hemlock Type, C o a s t a l  Douglas- fir--Hardwood Type" (USDA For .  Se rv .  Gen. Tech. Rep. 
PNW-51, 1976,  by Wayne G. Maxwell and F r a n k l i n  R .  Ward). 

KEYWORDS: F i r e  b e h a v i o r  ( f o r e s t ) ,  f i r e  management, f i r e  s p r e a d .  

' Metric Conversion 
To change 

lvliles p e r  hour 
C h a i  11 s 
F e e t  
Acres 

Species List 

D o u g l a s- f i r  
ponderosa  p i n e  
w e s t e r n  hemlock 

t o  m u l t i p i y  by: - 
k i l o m e t e r s  per hour  1.6093 
meters 

hectares 0.4047 

20 ..12 
meters 0.3048 

Pseudo t suga  m e n z i e s i i  (Mirb.  ) Franco 
P i n u s  ponderosa  Dougl. ex Laws .  
Tsuga h e t  e r o p h y l l a  ( Raf . ) Sarg . 



T i m b e r  h a r v e s t  and  s i l v i c u l t u r a l  p r a c t i c e s- a s  well a s  n a t u r a l  phenomena, s u c h  a s  
wiridtnrow, ice  damage, ana  w i i d f i r e- - o f t e n  l e a v e  u n d e s i r a b l e  amounts o f  forest 
r e s i d u e s .  The fores t  manager must se t  l i m i t s  on t h e  amount of  r e s i d u e s  and  f i r e  
riazara t n a t  are c o n s i s t e n t  w i t h  r e s o u r c e  management o b j e c t i v e s .  

Pho to  series have  been p u b i i s h e d  as  a n  i n v e n t o r y  t oo l  t o  assess f u e l  i o a d i n g s  by 
size class in s e v e r a l  forest t y p e s .  The p h o t o s . a r e  used  t o  t r a n s l a t e  v i s u a l  images 
t o  q u a n t i t i e s  ( t o n s  p e r  acre) so t h e  manager c a n  describe t h e  r e s i d u e  t h a t  shou ld  
be  r e t a i n e d  t o  meet env i ronmen ta l  conce rns  and g o a l s  of  a p a r t i c u l a r  s p e c i a l t y .  
The p n o t o s  a l so  p r o v i u e  a s t a r t i n g  p o i n t  f o r  a s s e s s i n g  f i r e  hazard. 

T h i s  p u b l i c a t i o n  p r e s e n t s  tables  f o r  p r e d i c t i n g  ra te  of  f i r e  s p r e a d ,  flame l e n g t h ,  
arid resistarice o f  f u e i  t o  c o n t r o l  for each residue c o n d i t i o n  d e p i c t e d  by t h e  photo  
ser ies  f o r  t h e  coastai  Douglas- fir--hemlock and coastal Douglas- fir--hardwood 
tyges  (Maxwell and Ward 1976). F i r e  b e h a v i o r  estimates are  based s o l e l y  on 
measured f u e l  i o a d i n g s  i n  t h e  i/4- t o  3- inch diameter range .  All other  i n p u t s  t o  
a mathematical f i r e  s p r e a d  model (Rothermel 1972), i n c l u d i n g  d e p t h  o f  f u e l  bed 
ana  I -nour  timeiag (0-  t o  1./4-inch diameter) l o a d i n g ,  are g e n e r a t e d  by assuming 
s i m i l a r i t y  of tne f u e l  .bed t o  a s t y l i z e d  f u e l  model. Packing  and surface- to- volume 
rat ios were cierived oy i n t e r p o l a t i o n  between models.  F o l i a g e  .and l i t t e r  l o a d i n g s  
are  refleetea I n  t h e  i- h o u r  timelag f u e l  l o a d i n & .  No l i v e  o r  c o a r s e  (greater t h a n  
3- inch diameter) f u e l s  are c o n s i d e r e d .  



2 
Two sets  of f u e l  models are  i n  widespread u s e  f o r  f i r e  p l a n n i n g  and h a z a r d  
appra i sa l - -Nor the rn  F o r e s t  F i r e  Labora to ry  (NFFL) and N a t i o n a l  Fire-Danger R a t i n g  
(NFDR) models. Tne NFFL models ( A l b i n i  1976)  are a l s o  used  f o r  f o r e c a s t i n g  
b e h a v i o r  or' w i l d f i r e .  G e n e r a l l y ,  t h e  slash f u e l  models re f lec t  a n  a v e r a g e  of  
t y p i c a l  f u e i  c o n a i t i o n s  i n  D o u g l a s- f i r  and ponderosa  p i n e  slash.  The NFDR models 
(Deeming e t  a l .  i 9 7 7 )  a i f f e r  from t h e  NFFL series mainly  i n  t h a t  a greater 
p r o p o r t i o n  of  i -nour  timelag f u e l s  are  p r e s e n t  r e l a t i v e  t o  '10- and 100-hour f u e l s  
( i / 4  i n c h  LO 3 i n c h e s ) .  Pack ing  r a t i o s  are similar,  b u t  NFFL models have  more 
n e a r l y  optimum packing.  Because o f  these d i f f e r e n c e s ,  p r e d i c t i o n s  f o r  s p r e a d  and 
intensity of f i r e  f o r  f u e l s  w i t h  p r o p e r t i e s  o f  t h e  NFDR s lash models w i l l  b e  . 

s l i g h t l y  kreater a t  low windspeeds--ana much greater a t  h i g h  windspeeds- than 
f u e l s  w i t h  t h e  p h y s i c a i  p r o p e r t i e s  o f  NFFL s l a s h  models. 

A choice between u s i n g  t h e  NFFL o r  NFDR series of  models t o  r e p r e s e n t  t h e  f u e l  
bed  i n  a photo  from Maxweil a n a  Ward (1976)  was based on t h e  p r o p o r t i o n  o f  f i n e  
f u e l s  p r e s e n t  ana  on  the b e l i e v a b i i i t y  o f  t h e  o u t p u t  on  f i r e  behav io r .  Res idues  
from secona- growth t i m b e r  and reu s lash ,  because  of' a greater amount o f  1- hour 
f u e l  i o a d i n g ,  are b e t t e r  r e p r e s e n t e d  by NFDR modeis. Old-growth o r  o v e r w i n t e r e d  
siasi? h a s  character is t ics  similar t o  NFFL models. 

Ro the rmei ' s  (1972) f i r e  s p r e a d  model is  the basis f o r  estimates of f i r e  b e h a v i o r .  
The a i g o r i t n m  used t o  estimate flame l e n g t h s  f o r  pho tograpns  judged similar t o  
NFDR f u e l  models i s  t h e  same u s e a  i n  t h e  NFDR system. The f i r e  s p r e a d  model, 
nokeve'r,  depenus  on  a c o n t i n u o u s  and hofiogeneous f u e l  b e d ,  and a d j u s t m e n t s  are 
needea if those c o n d i t i o n s  do n o t  p r e v a i l .  S e v e r a l  f u e l  beds  d e p i c t e d  i n  t h e  
p h o t o  s e r i e s  by Maxweil and Ward (1976)  were treated by fire o r  mechanical  
crushing. Where a t r e a t m e n t  d r a s t i c a l l y  reduced d e p t h  o r  c o n t i n u i t y  of  t h e  f u e l  
b e d ,  o u t p u t s  of  the model were a d j u s t e d  a c c o r d i n g l y .  



T a b l e s  i-42 p rov ide  a means t o  q u a n t i f y  r e l a t i v e  d i f f e r e n c e s  i n  f i re  p o t e n t i a l  
between f u e l  beds i n  a manner c o n s i s t e n t  w i t h ,  b u t  more p r e c i s e l y  t h a n ,  s t y l i z e d  
f u e l  models. The u s e r  s h o u l d  n o t  e x p e c t  p r e d i c t e d  v a l u e s  t o  be e x a c t  estimates o f  
f i r e  behav io r  on  a n  a c t u a l  f i r e  on a s p e c i f i c  u n i t .  D e v i a t i o n s  from one- hal f  t o  
two times t h e  p red i c t ed  v a l u e s  c a n  be expec ted .  Even v a l u e s  one- four th  t o  f o u r  
times t h e  a c t u a l  v a l u e  may o c c u r .  D e v i a t i o n s  are also p o s s i b l e  i f  t h e  f u e l  
i n v e n t o r y  is i n a c c u r a t e  o r  i f  t h e  character o f  the  f u e l  bed is  s u b s t a n t i a l l y  
d i f f e r e n t  from t h e  s t y l i z e d  f u e l  model. 

Sp read  of f i r e  is a m p l i f i e d  by wind and s l o p e .  E f f e c t i v e  wind ( A l b i n i 1 9 7 6 )  is 
t h e  windspeed t h a t  a l o n e  would produce t h e  same a m p l i f i c a t i o n  as t h e  combined 
effects  o f  wind and s l o p e .  The tables show e f f e c t i v e  wind a t  midflame he ight .  
F i g u r e  1 c a n  be used  t o  d e t e r m i n e  e f f e c t i v e  midflame windspeed. 

Fue l  m o i s t u r e  c o n t e n t  is c a l c u l a t e d  by combining t h e  three f i n e  f u e l  classes so 
t h a t :  

M o i s t u r e  c o n t e n t  = 0.76 x (1- hour timelag m o i s t u r e )  
+0,18 x (10-hour timelag m o i s t u r e )  
+O.o6 x (100-hour timelag m o i s t u r e ) .  

F i r e  p e r i m e t e r ,  area, and r e s i s t a n c e  t o  c o n t r o l  are o t h e r  p a r a m e t e r s  u s e f u l  for  
f i r e  p l a n n i n g ,  Formula and g r a p h i c  aids ( F i r e  Behavior  Officer's F i e l d  
Refe rence  ) f o r  d e t e r m i n i n g  p e r i m e t e r  and area are p r e s e n t e d  i n  appendix  1. 
Fue l  r e s i s t a n c e  t o .  c o n t r o l  r a t i n g ,  s l o p e ,  and flame l e n g t h  ad jus tmen t  f a c t o r s ,  

1 

'Nat ional .  I n t e r a g e n c y  F i r e  T r a i n i n g  Cen te r  , Marana, Ar i zona ,  1978 , 
3 
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and c o n v e r s i o n  o f  r e s i s t a n c e  t o  c o n t r o l  r a t i n g i v a l u e s  t o  c h a i n s  per hour  of l i n e  
c o n s t r u c t e d  by one  pe r son  are p r e s e n t e d  i n  append ix  2. 

For t h e  a p p r o x i m a t e  p o t e n t i a l  f i r e  b e h a v i o r  and r e s i s t a n c e  of f u e l  t o  c o n t r o l  f o r  
a p a r t i c u l a r  area and g i v e n  weather c o n d i t i o n s ,  d e t e r m i n e  t h e  f o l l o w i n g :  

1. Which pho to  n e a r l y  matches, o r  which photos  bracket, t h e  area. 
2. Rate o f  s p r e a d  o f  f i r e  and flame l e n g t h  ( tables  1- 42) .  
3. Perimeter and area o f  f i r e  (from g r a p h s  and f o r m u l a s  i n  append ix  1). 
4 .  R e s i s t a n c e  o f  f u e l  t o  c o n t r o l  ( f rom tables  i n  append ix  2 ) .  

For example,  i f  t h e  area was r e p r e s e n t e d  by pho to  2-DF-4-CC i n  Maxwell and Ward 
(1976) and there  was a 5-mi/h wind a t  midflame h e i g h t ,  a f i n e  f u e l  m o i s t u r e  of 
4. p e r c e n t ,  and t h e  area was on a 20- percent  s l o p e ,  t h e  f o l l o w i n g  c o n d i t i o n s  would 
e x i s t :  

E f f e c t i v e  midflame wind (miles p e r  hour)--6 
Rate of  s p r e a d  ( c h a i n s  p e r  hour)- - 7 
Flame l e n g t h  ( f e e t ) - - 4  
P e r i m e t e r  growth a t  1 hour  (chains)- - 20.5  
Area at 1 hour (acres)--2.6 
R e s i s t a n c e  t o  s u p p r e s s i o n  (chains/person-hour)--l.’7 

I f  t h e  area was bracketed by two p h o t o s ,  i n t e r p o l a t e  by u s i n g  t h e  r e s p e c t i v e  
tables.  

5 
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Clearcut 

Tables 1 Through10 
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Maxwell and Ward 1976) 
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TABLE 1--FIKE B E H A V I Q R  AND CONTROL INFORMATION F O R  PHOTO l-DF-4-CC 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

0 0 0 0 0  0 0 6 0 
~ 0 0 0 0 0  0 0 0 0 
i o  0 0 0 0 :  0 0 0 0 
0 . 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 G 0 
o o o i 3 o . o  0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 ZJ 0 0 
o o d o o  0 0 0 0 
0 0 0 0 0  0 0 0 0 

~ 0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
O O O L t O  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 



TABLE ,?--FIRE B E H A V I O R  AND CONTROL I N F O R P I A T I O N  F O R  PHBTO 2-DF-4-CC 
( F I R E  B E H A V I O R  INFORf lAT ION SCALED F R O M  NFFL M O D E L S )  

P E R C E N T  

2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
.12 
13 
14 

CHAINS PER HOUR 

1 3 5 0 11. 15 1 0  2 3  32 
1 2 5 7 10 13 15 20 27 
0 2: 4 6 9 11 14 18 2 4  
0 2 4 6 8 10 12 16 22 
0 2 4 5 7 10 12 1 5  2 1  
0 2 3 5 1  9 1 1 1 4 2 0  
0 2 3 5 7  9 1 1 1 4 1 9  
0 2 3 5 6  8 1 0 1 3 1 8  
0 1 3 4 6  7 9 1 2 1 6  
0 1 2 6 5  6 8 1 0 1 4  
0 1 2 . 3  4 5 6 8 11 
0 1 l i 2 3  3 4 3 7 '  
0 0 0 1 1  1 1  2 2 

FEET  

1 2 3 4 5  5 6 6 7 
1 2 3 6 4  5 5 b ?  
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 4 5 ti 
1 2 2 3 3 ' 4  4 5 5 
1 2 2 3 3  4 4 3 5 
1 2 2 3 3  4 4 4 5 
1 2 .  2 3. 3 3 4 .  4 5 
1 1 2 2 3  3 3 4 5 
1 1 2 2 3  3 3 3 4 
1 1  1 . 2  2 2 3 '3 3 
0 1 1 1 1  2 2 2 2 
0 0 0 0 0  1 1  1 1  

9 
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TABLE 3--FIRE B E H A V I O R  AND CONTROL I N F O R M A T I O N  FUR PHCITO 3-0F-4-CC 

PERCENT CHAINS PER HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

a 3  
i2 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 .  
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 '  
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 . 0  0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0 . 0  0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 



T A B L E  4--FIRE B E H A V I O R  AND CONTROL I N F O R M A T I O N  FUR P H J T D  4-DF-4-CC 
( F I R E  B E H A V I O R  I N F O R M A T I O N  SCALED FROh NFFL f i 0 D f t . S )  

P E R C E N T  CHAINS  P E R  H3UR . F E E T  

2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
1 5  

1 4 8 12 16 20 25 32 44 
1 3 7 10 14 17 21. 27 30 
1 3 6 .  9 12 15 1 9  2 4  3 3  
1 3 5 8 11 14 17 2 2  30 
1 3 5 9 10 13 16 21 28 
1 2 5 7 10 12 15  19 27 
1 2 4 7 9 1’2 16 19 2 6  
0 2 4 6 9 11 14 18 24 
0 2 4 6 8 11 13 16 23 
0 2 4 6 8 10 12 15 21 

0 1 3 4 5  7 8 1 1 1 5  
0 1 2 3 4  5 6 7 1 0  
0 0 1 1 2  2 3 3 5 

0 2 3 5 7  a i o i 3 i s ;  

2 4 5 6 7  a 8 9 1 1  
2 3 4 5 6  7 7 0 1 0  
1 3 4 5 6  6 7 8 9 
1 3 4 4 5  6 h 7 0 
1 3 4 4 5 ‘ 6  4 7 3 
1 3 3 4 5  5 6 7 8 
1 2 3 4 5  5 6 b 7 
1 2 3 4 4  5 6 6 7 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 4 5 b 
1 2 2 3 3  3 4 4 5 
1 1 2 2 2  2 3 3 3 
0 1 . 1 1 1  1 1  1 2  

r 11 
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T A B L E  5--FIRE B E H A V I O R  AND CUNTROL INFGRMATION F O R  P H O T O  S-DF-4-CC 

( F I R E  B E H A V . 1 0 2  I N F O R M A T I O N  SCALED F R O M  NFFL M O D E L S )  ' 

PERCENT C H A I N S  P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 

a 

1 3 5 8 10 13 16 21 29 
0 2 4 7 9 11 14 18 25 
0 2 4 6 8 10 '12 16 22 
0 2 3 5 7  9 1 1 1 5 2 0  
0 2 3 5 7  9 1 1 1 4 1 9  
0 2 3 5 7  8 1 0 1 3 1 8  
0 1 3 5 6  0 1 0 1 2 1 7  
0 1 3 4 6  7 9 1 2 1 6  
0 1 2 4 5  7 0 1 0 1 4  
0 1 2 3 4  6 7 9 1 2  
0 1 2 2 3  4 5 7 9 
0 0 1 1 2  3 3 4 6 
0 0 0 0 0  0 0 1 1  

1 2 3 . 4 4  5 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 2 3 3  4 4 5 5 
1 2 2 3 3  4 4 4 5 
1 2 2 3 3  3 4 4 5 
1 2 2 3 3  3 4 4 5 
1 1 2 2 3  3 4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 3  3 3 3 4 
1 1 2 2 2  2 3 3 4 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 1  1 2  
0 0 0 0 0  0 0 0 0 



T A B L E  6--FIRE B E H A V I O R  AND CONTROL I N F D R M A T I O N  FOR PHOTO 6-DF-4-CC 

P E R C E N T  C H A I N S  P E R  HCIUR 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

0 0 0 0 0  0 0 0 0 
0 0 0 0 . 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 3  0 0 G 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 6 c 
0 0 0 0 0  0 0 c. 0 
0 0 0 0 0  0 0 0 0 

F E E T  

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
o c l o o o  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 

. 

13 



1 4  
T A B L E  7--FIRE B E H A V I O R  AND CONTROL I N F O R M A T I O N  FaR P H O T U  7-OF-4-CC 

( F I R E  isEdAVIilR I N F O R M A T I O N  S C A L E D  F R O M  N F F L  M O D E L S )  

P E R C E N T  C H A I N S  P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2. 
1 3  
14 
1 5  

1 4 8 12 16 2 1  25  3 3  4 5  
1 3 7 1 0  1 4  1% 2 2  2 6  3 9  
1 3 6 9 1 2  1 6  1 9  2 5  3 4  
1 3 5 R 11 1 4  1 8  2 3  3 1  
1 3 5 8 11 1 3  1 6  2 1  2 9  
1 2 5 7 10 13 16 20 2 7  
1 2 5 7 9 12 1 5  19 26 
1 2 6 7 9 12 14 18 2 5  
0 2 4 6 !3 11 13 1 7  23 
0 2 4 ti 8 10 12 15 2 1  
0 2 3 5 7  9 1 1 1 4 2 9  
0 1 3 4 6  7 9 1 1 1 5  
0 1 2 3 4  5 6 8 1 1  
0 0 1 1 2  2 3 4 5 

2 4 5 6 7  8 ' 9 1 0 1 1  
2 3 4 5 6  7 0 9 1 0  
2 3 4 5 4  6 ?  0 9 
1 3 4 5 5  6 7 7 9 
1 3 4 4 5  b 6 7 8 
1 3 4 4 5  5 b 7 0 
1 3 3 6 5  5 6 7 8 
1 2 3 4 5  5 6 6 7 
1 2 3 4 4  5 5 . 6 , 7  
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 5 b 
1 2  2 3 3 3 4 . 4  5. 
1 1 2 2 2  3 3 3 4 
0 1 1 1 1  1 1  2 2 



T A B L E  Bw-FIRE B E H A V I O R  AND COi \ iTROC I N F O R M A T I O N  F C R  P H O T O  i i - D F - 4 - C C  
( F I R E  B E H A V I O R  I N F O R M A T I O N  S C A L E D  FROPI kFFL M O D E L S  1 

H A T E  O F  S P R E A D  FLAAE LENGTH 

PERCENT CHAI NS P E R  HOUK F E E T .  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

1 3 7 10 14 17 21 2 7  38 
1 3 6 9 12 15 18 2 3  32 
1 3 5 8 10 13 16 21 2 9  
1 2 5 7 9 12 15 19 2 6  
0 2 4 6 9 11 14 1 8  24 
0 2 4 b 8 11 13 17 23 
0 2 4 b 8 .  10 12 16. 2 2  
0 2 4 6 8 10 12 15 21 
0 2 3 5 7  9 1 1 1 4 1 9  
0 2 3 5 6  8 1 0 1 2 1 7  
0 1 2 4 5  7 8 1 0 1 4  
0 1 2 3 4  5 6 8 1 1  
0 1 1 2 2  3 3 4 6 

2 3 4 5 6  6 7 8 9 
1 3 4 4 5  6 6 7 8 
1 2 3 4 5  5 6 6 7 
1 2 3 4 4  5 5 b 7 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  + 5 3 b 
1 2 3 3 4  4 5 5 6 .  
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 4 5 6 
1 2 2 3 3  r, 4 4 5 
1 1 2 . 2 . 3  3 3 r, 4 
1 1 1 2 2  2 3 ' 3  3 
0 1 1 1 1  1 ' 1  2 2 

15 ' 



16 
T A B L E  9--FIRE B E H A V I O R  AND C O N T R O L  ? N F O R M A T I O N  F O R  P H 3 T U  9-OF-4-CC 

( F I R E  B E H A V I O R  I N F O R M A T I O N  S C A L E D  F R O M  N F F L  M130tLS 1 

PERCENT 

2 
3 
4 
5 
b 
7 
0 
9 

10 
11 
1 2  
1 3  
1 4  
1 5  

C H A I N S  P E R  HDUR 

1 4 7 11 15 19 2 4  3 0  4 2  
1 3 6 10 13 17 20 26 36 
1 3 6 3 12 15 18 23 3 2  
1 3 5 8 11 1 3  16 2 1  2 9  
1 2 5 7 10 13 1 5  2 0  2 7  
1 2 4 7 9 1 2  1 5  19 2 6  
0 2 4 7 9 11 14 1 8  2 4  
0 2 4 6 8 11 13  1 7  2 3  
0 2 4 6 8 10 12 10 2 2  
0 2 3 5 7  9 1 1 1 4 2 0  
0 2 3 4 6  8 1 0 1 2 1 7  
0 1 2 4 5  6 . e l 0 1 3  
0 1 2 2 3  4 5 6 - 9 .  
0 0 1 1 1  1 2  2 3 

F E E T  

2 3 5 6 7  7 0 9 1 0  
2 3 4 5 6  6 7 8 9 
1 3 4 5 5  6 6 7 0 
1 3 4 4 5  5 6 7 8 
1 2 3 4 3  5 6 6 7 
1 2 3 4 5  5 6 b 7 
1 2 3 4 4  5 5 6 7 
1 2 3 6 6  5 .5 6 7 
1 2 3 4 4  5 5 6 6 
1 2 3 3 4  4 5 5 4 
1 2 2 3 3  4 . 4  5 5 
1 1 . 2  2 3 .  3 3 4 4 
0 1 1 2 2  2 2 ' 3  3 
0 0 0 1 1  1 1  1 1  



T A B L E  10--FIRE B E H A V I O R  AND CONTROL INFORMAT'IOfi  FUR PHOTO 1O-OF-4-CC 
( F I R E  B E H A V I O R  I N F O R M A T I O N  S C A L E D  F R O M  N F F L  M O D E L S )  

PERCENT CHAINS P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
1 3  
14 
15 

1 4 7 11 15 19 23 29 40 
1 3 6 9 12 16 19 2 5  35 

1' 2 '  5 7 1 0  1 3  16 2 0  26 
,1 2 5 7 9 1 2  15 19 2 6  
0 2 4 7 9 11 1 4  l h  2 5  
0 2 4 6 9 11 13 17 2 4  
0 2 4 6 8 10 13 16 2 2  
0 2 4 5 7 10 1 2  1 5  2 1  
0 2 3 5 7  9 1 1 1 3 1 9  
0 1 3 4 6  7 9 1 1 1 6  
0 1 2 3 4  6 7 9 1 2  
0 1 1 ? 3  3 4 5 7 
0 0 0 0 1  1 1  1 2  

1 3 5 a 11 14 1 7  2 2  3 1  

2 3 6 5 6  7 8 9 1 0  
1 3 4 5 5  6 7 8 9 
1 3 4 4 5  6 6 7 0 
1 2 3 4 5  5 6 b 7 
1 2 3 4 4  5 5 6 7 
1 2 3 4 4  5 5 6 7 
1 2 3 4 4  5 5 6 7 
1 2 3 4 4  5 5 6 6 
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 4 5 b 
1 2 2 3 3  3 4 4 5 
1 1 2 2 2  3 3 3 4 
0 1 1 1 2  2 2 2 3 
0 0 0 0 0  0 0 1 1  

17 



18 

Douglas-f ir--Hemloc k 

Size Class 4 

Partial Cut 

Tables 11 Through 10 

(Cor responds  Lo Photo Series LDF-II-PC t o  g-DF-J+-PC i n  
PIIaxwed. and Wara 1976) 



T A B L E  11--FIRE B E H A V I O R  AND CONTROL I N F O R M A T I O N  F O R  PHOTO 1- DF- 4- PC 

PERCENT CHhINS P E R  HOUR F E E T  

'2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 - 0  0 0 
0 0 0 0 0 ' 0  0 0 0 
0 0 0 0 0  0 0 0 0 

o o o o * o  0 0 0 0 
0 0 0 0 0  0 0 0 0 
- 0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 - 0  0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0 . 0  0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0: 0 0 0 
0 0 0 . 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 . 0  

19 



T A a L E  12--FI iZE B E H A V l i l R  AND C O N T R O L  I N F O R M A T I O N  FOR PHOTD 2 - D F - 4 - P C  
( F I R E  B E H A V I O R  I N F O H P ! A T I O N  S C A L E D  F R O M  dFDR M O U E L S )  

P E R C E N T  C H A I N S  P E R  HJUP F E E T  

2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
26 

a 

1 4 d 13 1Y 24 29 39 55. 
1 3 7 11 16 21 26 34 49 
1 3 6 10 14 19 23 3 0  43 
1 3 6 9 13 17 21 27 39 
1 3 5 3 12 15 19 25 36 
1 2 f, 8 11 14 18 23 33 
1 2 5 7 10 13 17 22 31 
1 il 4 7 1 U  13 16 21 29 
0 il 4 7 9 12 15 2C 28 
0 2 4 b 9 12 14 1 9  2 7  
0 2 4 6 tl 11 14 18 26 
0 2 4 6 U 11 13 1 7  25 
0 2 4 6 8 10 13 17 2 4  
0 2 3 5 d 10 12 16 23 
0 2 3 5 7  9 1 2 1 5 2 2  
0 1  3 5 7 9 11 1 4 2 0  
0 1 3 4 6  8 1 0 1 3 1 9  
0 1 3 4 6  7 9 1 2 1 7  
0 1 2 4 5  7 8 1 1 1 5  
0 1 2 3 4  6 7 9 1 3  
0 1 2 2 3  4 . 5  7 1 0  
0 1 1 2 2  3 4 5 7 
0 0 1 1 1  2 2 3 4 

2 4 6 7 9 13 11 12 14 
2 4 5 7 8  9 1 0 1 1 1 3  
2 4 5 6 7  8 9 1 3 1 2  
2 3 5 6 7  7 2 9 1 1  
2 3 4 5 6  7 8 9 1 0  
1 3 4 3 6  4 7 8 9 
1 3 4 4 5  6 7 7 9 
1 2 3 4 5  5 6 7 8 
1 2 3 4 5  5 6 6 9 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 2 3 3  4 4 5 6 
1 2 2 3 3  4 4 5 5 
1 1 2 3 3  3 4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
1 1 1 2 2  2 ' 3  3 4 .  
0 1 1 2 2  2 2 3 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 1  2 2 
0 0 1 1 1  1 1  1 1  
0 0 0 0 0  1 1  1 1  

20 



TABLE, 1 3 - - F I R E  B E H A V I O R  AND C O N T K f i L  I N F O R M A T I O N  F G R  PHOTO 3-DF-4-PC 

P E R C E N T  C H A I N S  P E B  HOUR . F E E T  

2 
3 
4 
5 
6 
7 
i3 
9 
10 
11 
12 
13 

o o o o c )  0 0 c 0 
0 0 0 0 0  0 0 0 0 
0 0 3 0 0  0 0 0 0 
0 0 3 0 0  0 0 (i 0 
0 0 0 0 0  0 0 0 c; 
0 0 0 0 0  0 0 0 
O G O O O  0 0 C 0 
0 0 0 0 0  0 0 6 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 c c 
0 0 0 0 0  0 0 0 0 
0 o o i ) o  0 0 c 0 

o o o o a  0 9 3 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
O @ O d , O  0 0 a 0 
o o o o u  0 0 0 3 
0 0 0 0 0  0 0 0 ' 0  
0 0 0 3 0  0 0 0 0 
0 0 0 0 0  3 0 0 0 
O O O G O  0 0 0 0 
3 0 0 . 0 0  3 0 0 0 
0 0 0 0 0  0 0 i) 0 

21 



T A B L E  14--FIKE B E H A V I O K  A N D  C O t d T R O L  I N F O R M A T I O N  F O R  P H O T O  4-DF-4-PC 
( F I R E  B E H A V I O R  I N F 3 R f l A T I O N  S C A L E D  FKi j lY  N F F L  M O D E L S )  

F E E T  P E R C E N T  C H A I N S  P E R  HOUR. 

. 2  
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 

1 3 6 9 12 16 19 25 34 
1 3 5 iJ 11 14 17 21 30 
1 2 5 7 9 12 15 19 26 
0 2 4 6 9 11 13 17 24 
0 2 4 6 d 10 13 16 22 
0 2 4 6 8 10 12 15 21 
0 2 3 5 7  9 1 1 1 5 2 0  
0 2 3 5 7  9 1 1 1 4 1 9  
0 2 3 5 6  8 1 0 1 3 1 7  
0 1 3 4 6  7 9 1 1 1 5  
0 1 2 3 4  6 7 9 1 . 2  
0 1 1 2 3  4 5 c. 9 
0 0 1 1 1  2 2 3 4 

1 3 4 4 5  6 6 7 0 
1 2 3 4 5  5 6 6 7 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 4 5 6 
1 2 2 3 3  4 4 5 6 
1 2 2 3 3  4 4 5 ' 5  
1 2 2 3 3  4 4 ' 4 . 5  
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
0 1 1 1 2  2 2 2 3 
0 0 1 1 1  1 ' 1  1 1  

22 



T A B L E  15-oFIRE B E H A V I O R  AND CONTROL I N F O R M A T I O N  FER P H O T O  5-DF-4-PC 

FUEL E F F E C T I V E  M I D F L  A Y E  W I N D  E F F E C T I V E  M I D F L A M E  WIND 
M O I S T U R E  ( M I / H I  (MItH) 

0 2 4 4 8 10 12 14 16 0 2 4 6 B 10 12 14 16 

P E R C E N T  C H A I N S  P E R  HnUK F E E T  

2 
3 
4 
5 
6 
f 
0 
9 
10 

. 11 
12 
1 3  

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 c 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
o c o o o  0 0 0 0 
0 0 0 0 0  0 0 0 0 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 ~ 0  0 0 0 0 

23 



TABLE 16--FIRE B E H A V I O R  AND CONTROL INFO2MATIUN FUR. PHOTO 6 - O F - 4 - P C  
( F I R E  B E H A V I O R  I N F O R M A T I O h  S C A L E 0  F R O M  NFER MODELS) 

P E R C E N T  CHAINS  P E R  HOU!? FEET 

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
17 
1 8  
19 
2 0  
2 1  
22 
23 
2 4  

1 5 11 1 7  24 3 1  30 5 0  7 2  
1 5 9 1 5  2 1  2 7  34 4 4  63 
1 4 8 1 3  19 2 4  30  40 5 6  
1 4 8 1 2  1 7  22  27  3 6  5 1  
1 3 7 11 1 5  20'0 2 5  3 3  4 7  
1 3 6 10  14 19 23 3 0  4 3  
1 3 h 9 1 3  1 7  2 2  2 3  4 0  
1 3 6 9 1 3  1 6  2 0  2 7  38  
1 3 5 9 1 2  1 6  1 9  2 6  3 6  
1 3 5 8 11 1 5  1 9  2 4  3 5  
1 2 5 8 11 1 4  1 8  2 4  3 4  
1 2 5 8 11 1 4  1 7  2 3  3 2  
1 2 5 7 10 13 1 7  2 2  3 1  
1 2 4 7 10  1 3 '  16 2 1  30 
1 2 4 7 9 1 2  1 5  2 0  2 8  
0 2 4 6 9 11 1 4  19 2 7  
0 2 4 6 8 11 1 3  1 7  2 5  
0 2 3 5 7 10  1 2  1 6  2 2  
0 1 3  5 7 8 11 1 4 2 0  
0 1 2 4 6  7 9 1 2 1 7  
0 1 2 3 4  6 7 9 1 3  
0 1 1 2 3  4 5 7 9 
0 0 1 1 2  2 3 3 5 

3 6 9 11 1 3  1 4  16  19 2 1  
3 6 d 10 11 1 3  1 4  l b  1 9  
3 5 7 9 10 1 2  1 3  1 5  1 7  
3 5 7 8 10 11 1 2  1 4  1 6  

2 4 6 7 0  9 1 0 1 2 1 4  
2 4 5 6 8  9 9 1 1 1 3  
2 4 5 6 7  8 9 1 0 1 2  
2 3 . 5  6 7 7 8 9 11 
2 3 4 5 6  7 8 9 1 0  
2 3 4 5 6  7 7 e l 0  
1 3 4 5 5  6 7 0 Y 
1 2 3 4 3  6 6 7 8 
1 2 3 4 5  5 6 7 8 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 2 3 3  4 4 5 6 
1 2 2 3 3  3 4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  2 3 3 4 
0 1 1 1 2  2 2 2 3 
0 1 A 1 1  1 2  2 2 
0 0 0 1 1  1 1  1 1  

2 4 6 3 9 1 0  11 1 2  15 

24 



T A B L E  17- - FIRE a E H A V I f l R  AND C O N T R O L  I N F O K Y A T I O N  FOR PHOTO 7-DF-4-PC 
( F I R E  B E H A V T O H  I N F O R M A T I O N  S C A L E D  F R O M  h F F L  M O D E L S )  

PERCENT C H A I N S  P E R  HOUR F E E T  

2 1 3 7 1 0  1 4  1 8  2 2  2 8  3 9  2 3 4 5 6  7 7 8 9 
3 1 3 6 9 12 15 19 2 4  3 3  1 3 4 5 5  6 6 7  8 
4 1 3 5 8 11 1 4  17 21 2 9  1 3 3 4 5  5 6 7 9 
5 1 2 5 7 1 0  1 2  15 19 2 7  1 2 3 4 4  5 5 6 7 
b 0 2 4 ? 9 12 1 4  18 2 5  1 2 3 4 4  5 5 6 7 
7 0 2 4 6 9 11 1 3  1 7  2 4  1 2 3 4 4  5 5 6 7 
a 0 2 4 6 8 10 13 16 2 3  1 2 3 3 4  4 5 6 6 
9 0 2 4 6 8 10 1 2  1 6  2 1  1 2 3 3 4  4 5 5 6 

10  0 2 3 5 7  9 1 1 1 4 2 0  1 2 3 3 4  4 4 5 6 
11 0 2 3 5 5 8 1 0  1 3  , 1 8  1 2 2 3 3  4 4 5 5 
12 0 1 3 4 5  7 a i 1 1 5  1 2 2 2 3  3 4 4 5 
1 3  0 1 2 3 4  5 6 8 1 1  1 1 2 2 2  3 3 3 4 
1 4  0 1 1 2 2  3 4 5 6 0 1 1 1 1  2 2 2 2 

0 0 0 0 0  0 0 0 . 1  0 0 0 0 0  0 0 0 . 0  15 
25 

~ ~ I ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ 0 0 0 ~ 0 . ~ . 0 . 0 0 . . ~ 0 0 ~ ~ ~ ~ ~ ~ . . ~ . 0 0 ~ 0 . ~ ~ . ~ ~ 0 0 0 . 0 . 0 . 0 ~ ~ ~ ~ ~ ~ ~ 0 ~ 0 ~ 0 0 ~ 0 ~  



T A B L E  18--FIRE E E H A V I O R  AND CONTROL I N F O P H A T I O N  F O R  PHOTO 6-DF-4-PC 
( F I R E  B E H A V I O R  I N F C I R M A T I O h  S C A L E D  FROPI NFFL HODELS)  

P E R C E N T  C H A I N S  PER HOUR F E E T  

2 
3 
4 
5 
6 
? 

9 
10 
11 
$ 2  
13 
14 

a 

1 3 7 10 14 17 21 27 38 
1 3 6 9 12 15 18 2 3  32 
1 3 5 8 10 13 16 21 29 
1 2 5 7 9 12 15 19 26 
0 2 4 6 9 11 14 18 24 
0 2 4 6 8 11 13 17 23 
0 2 4 6 8 10 12 16 22 
0 2 4 6 8 10 12 15 21 
0 2 3 5 7  9 1 1 1 4 1 9  
0 2 3 5 6  8 1 0 1 2 1 7  
0 1 2 4 5  7 8 1 0 1 4  
0 1 2 3 4  5 6 8 1 1  
0 1 1 2 2 . 3  3 4 6 

2 3 4 5 6  6 7 8 9 
1 3 4 4 5  b 6 7 0 
1 2 3 4 5  5 6 6 7 
1 2 3 4 4  5 5 6 7 
1 2 3 4 6  5 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 5 5 6 
1 2 3 3 4  4 4 5 6 
1 2 2 3 3  4 4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  2 3 3 3 
0 1 1 1 1  1 2  2 2 

26 



T A B L E  19--FIRE BEHAVIOR AND CONTROL I N F O R M A T I O N  FOR PHOTO 9-DF-4-PC 
( F I R E  B E H A V X O R  I N F O R M A T I O N  SCALED FROM NFFL M O D E L S )  

P E R C E N T  

2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 

a 

C H A I N S  P E R  HOUR 

1 2 5 7 10 13 16 2 0  26 
0 2 4 6 9 11 14 18 2 4  
0 2 4 6 8 1 0  12 16 2 2  
0 2 3 5 7  9 1 1 1 4 2 0  
0 2 3 5 7  8 1 0 1 3 1 9  
0 2 3 5 6  8 1 0 1 3 1 8  
0 1 3 4 6  8 9 1 2 1 7  
0 1 3 4 6  7 9 1 1 1 6  
0 1 2 4 5  6 .  8 1 0 1 4  
0 1 2 3 4  5 7 9 1 2  
0 1 ' 2 2 3  4 5 6 9 
0 0 1 1 2  2 3 4 5 
0 0 0 0 0  0 0 c) 0 

n 
\ 

FEET 

1 2 3 3 4  5 5 6 6 
1 2 3 3 4  4 4 3 6 
1 2 2 3 3  4 4 4 5 
1 2 2 3 3  3 4 4 5 
1 2 2 3 3  3 4 4 5 '  
1 1 2 2 3  3 3 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
1 1 1 2 2  2 3 3 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 1  1 2  
0 0 0 0 0  0 0 0 0 

27 



28 

Douglas-fir--Hemlock 

Size Class 3 

Partiat Cut 

Tables 20 Through 25 

(Cor responds  t o  Photo  Series l-DF-3-PC t o  6-DF-3-PC i n  
Maxwell and Ward 1376) 



T A B L E  20--FIKE B E H A V I O R  AhD CUNTROL I N F O R M A T I O N  F O R  P H O T O  1-DF-3-PC 
( F I R E  B E H A V I O R  I N F O K M A T i O N  S C A L E D  F R O M  NFFL M O D E L S )  

P E R C E N T  C h A I N S  P E R  HClUR F E E T  

2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
1 3  

a 

0 2 3 5 7  9 1 1 1 5 Z G  
0 1 3 4 6  8 1 0 1 2 1 7  
0 1 3 4 5  7 9 1 1 1 5  
0 1 2 4 5  6 8 1 0 1 4  
0 1 2 3 5  6 7 1 0 1 3  
0 1 2 3 5  6 7 9 1 3  
0 1 7 . 3 4  5 7 9 1 2  
0 1 2 3 4  5 6 0 1 1  
0 1 2 2 3  4 5 7 1 0  
0 1 1 2 3  3 4 C 8 
0 0 1 1 2  2 3 4 5 
0 0 0 0 1  1 1  1 2  

1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
1 1 2 2 2  2 3 3 3 
0 1 1 2 2  2 2 ' 3  3 
0 1 1 2 2  2 2 3 3 
0 1 1 2 2  2 2 3 3 
0 1 1 2 2  2 2 3 3 
0 1 1 1 2  2 2 2 . 3  
0 1 1 1 2  2 2 2 2 
0 1 1 1 1  1 2  2 2 
0 0 1 1 1  1 1  1 1  
0 0 0 0 0  0 0 3 1 

29 



T A B L E  21--FIIIE B E H A V I O R  AND C O N T R O L  INFORMATION F O R  PHOTO .2-OF-3-PC 
( R A T E  of: S P R E A D  E S TI M A T E S  ARE ONE-HALF o f  NFFL CONTINUOUS 
SLASH M O D E L )  

PERCENT CHAINS PER HOUR FEET 

2 
3 
4 
5 
6 
7 

9 
10 
11 
1 2  
1 3  

a 

0 1 2 3 4  5 6 8 1 2  
0 1 2 3 4  5 6 7 1 0  
0 1 1 2 3  4 5 c 9 
0 1 1 2 3  4 5 b 0 
0 1 1 2 3  3 4 5 a 
0 1 1 2 3  3 4 5 7 
0 1 1 2 2  3 4 5 7 
0 1 1 2 2  3 4 5 6 
0 0 1 1 2  3 3 4 6 
0 0 1 1 2  2 ' 3  3 5 
0 0 1 1 1  1 2  2 3 
0 0 0 0 0  1 1  1 1  

1 1 2 2 2  2 3 3 4 
0 1 1 2 2  2 2 3 3 
0 1 1 2 2  2 2 2 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 2  2 2 2 2 

0 1 1 1 1  1 2  2 2 
0 1 1 1 1  1 1  1 2  
0 0 1 1 1  1 1  1 1  
0 0 0 0 0  0 0 0 1 

0 1 1 1 1  2 2 2 2 

30 



TABLE 22--FXRE BEHAVIOR A N D  C O N T R O L  INFORMATION F O R  PHDTO 3-OF-3-PC 
( F I R E  BEHAVI.OR INFORMATION SCALED FROM NFFL M O D E L S )  

FUEL E F F E C T I V E  M.1DFLAM.E W I N D  E F F E C T I V E  flIDFLAME W I N D  
HOISTUR E ( M I / H )  (MIIH) 

0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 

PERCENT CHAINS PER HOUR F E E T  

2 
3 
4 
5 
6 
7 
0 

10 
11 
12 
13 

9 .  

0 2 4 6 8 11 13 17 24 
0 2 3 5 7  9 1 1 1 5 2 0  
0 2 3 5 6  8 1 0 1 3 1 8  
0 1 3 4 6  8 9 1 2 1 7  
0 1 3 4 6  7 9 1 1 1 6  
0 1 3 4 5  7 8 1 1 1 5  
0 1 2 4 5  6 8 1 0 1 4  
0 1 2 3 5  6 7 9 1 3  
0 1 2 3 4  5 6 8 1 1  
0 1 2 2 3  4 5 7 9 
0 1 1 2 2  3 4 5 7 
0 0 0 1 1  1 2  2 3 

1 2 2 3 3  4 4 4 5 
1 1 2 2 3  3 4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
1 1 2 2 2  3 3 3 4 
1 1 2 2 2  3 3 3 4 
1 1 2 2 2  2 3 3 4 
1 1 1 2 2  2 3 3 3 
0 1 1 2 2  2 2 3 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 1  2 2 
0 0 0 0 1  1 1  1 1  

31 



32 
T A G L E  23--FIi?E B E H A V I O R  AND CClYTFOL I N F O R M A T I O N  FUR P H O T O  4- O F- 3- P C  

( R A T E  O f  S P R E A D  E S T I M A T E S  ARE ONE-HALF UF NFFL CONTINUUUS 
S L A S H  M O D E L )  

R A T E  OF S P R E A D  FLAME LENGTH 

EFFECTIVE M I D F L A M E  WIND 
(MI/H)  

FUEL E F F E C T I V E  M I D F L A M E  WINO 
M O I S T U R E  (MI / H  1 

0 2 4 6 8 10 12 14 16 0 2 4 6 Y 1 0  1 2  14 16 

P E R C E N T  C H A I N S  P E R  HOUR F E E T  

2 
3 
4 
5 
4 
7 
8 
9 
10 
11 
12 
13 
14 

0 1 3 4 5  7 9 1 1 1 3  
0 1 2 3 5  6 7 9 1 3  
0 1 2 3 4  5 6 8 1 2  
0 1 2 3 4  5 6 8 1 1  
0 1 2 3 4  5 6 7 1 0  
0 1 2 2 3  4 5 f 9 
0 1 2 2 3 . 4  5 6 9 
0 1 1 2 3  4 5 6 8 
0 1 1 2 3  3 6 5 8 
0 1 1 2 2  3 4 5 6 
0 0 1 1 1 2  2 3 4 5 
0 0 1 1 1  1 2  2 3 
0 0 0 0 0  0 0 0 1 

1 2 2 3 3  3 4 ' 4 . 5  
1 1 2 2 3  3 3 4 4 
1 1 2 2 3  3 3 3 4 
1 1 2 2 2  3 3 3 4 
1 1 2 2 2  3 3 3 4 
1 1 2 2 2 ' 2  3 3 4 
1 1 2 2 2  2 3 3 3 
1 1 1 2 2  2 2 3 3 
0 1 1 2 2 . 2  2 3 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 2  2 2 
0 0 1 1 1  1 1  1 1  
0 0 0 0 0  0 0 0 0 



TABLE 24--FIRE B E H A V I O R  AND C3NTROL I N F O R M A T I O N  F O R  PHi-JTD T-DF-3-PC 
( F I R E  B E H A V I U R  I N F O R M A T I O N  SCALED FRnM NFFL  H U D E C S )  

P E R C E N T  C H A I N S  P E R  HClUR F E E T  

2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 

a 

1 5 ‘3 13 18 23 2.6 36 50 
1 4 8 12 16 20 24 31 43 
1 3 7 10 14 18 22 2 6  36 
1 3 6 0 13 16 20 25 35 

1 3 5 8 11 14 17 22 30. 

1 3 5 7 lo 13 16 20 28 
1 2 5 7 10 12 15 19 26 
1 2 4 6 9 11 14 18 24 
0 2 4 6 8 10 12 16 2 2  
0 2 3 5 7 .  9 11 14 19 
0 1 3 4 3  7 8 1 1 1 5  
0 1 2 3 3 - 4  5 7 9 
0 0 1 1 ’ 1  2 2 2 3 

1 3 6 9 12 15 i a  23 3 2  

1 3 5 a 11 13 16 21 2 9  

2 4 6 7 6  9 1 0 1 1 1 3  
2 4 5 6 7  8 9 1 0 1 1  
2 3 5 ‘ 6 7  7 8 9 1 0  
2 3 4 5 6  7 7 8 1 0  
2 3 4 5 6  6 7 8 9 
2 3 4 5 6  6 , 7  8 9 
1 3 4 5 5  6 7 7 9 
1 3 4 5 5  h 6 7 8 
1 3 4 4 5  6 6 7 8 
1 3 3 4 5  5 6 7 0 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 2 3 3  3 4 4 5 
1 1 2 i t L  2 3 3 3 
0 0 1 1 1  1 1  1 1  



34 
T A B L E  25--FIRE B E H A V I O R  AND CONTROL INFUK-NATION FOR PHOTO 6-OF-3-PC 

PERCENT CHAINS  PER HOUR F E E T  

2 
3 
4 
3 
6 
7 
8 
9 

10 
11 
1 2  
13 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 .  
0 0 0 0 0  0 0 0 0 

0 0 0 0 ~  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 



Douglas-f ir--Hemlock 

Size Class 1 

Precommercial Thinning 

Tables26 Through 20 

(Corresponds to Photo Series 1-DF-1-TH to 4-DF-1-TH in 
Maxwell and Ward 1976) 



36 
T A B L E  26--FIRE B E t i A V J U R  AND C O N T R C l C  I N F O R ? I A T I O i i  FUR P H O T O  1- DF- 1- TH 

( F I R E  B E d A V I U R  I N F O R M A T I O N  S C A L E D  FROP: NFFL M O D E L S )  

P E R C E N T  C H A I N S  P E R  ii3UP F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

0 1 1 2 3  4 5 6 9 
0 1 1 2 3  3 4 5 7 
0 1 1 2 2  3 4 5 7 
0 0 1 2 2  3 3 4 6 
0 0 1 1 2  3 3 4 6 
0 0 . 1 1 2  2 3 4 5 
0 0 1 1 2  2 3 4 5 
0 0 1 1 2  2 3 3 5 
0 0 1 1 1  2 2 3 4 
0 0 0 1 1  1 2  2 3 
0 0 0 0 0  1 1  1 1  

0 0 1 1 1  1 1  1 2  
0 0 1 1 1  1 1  1 1  
0 0 1 1 1  1 1  1 1  
0 0 0 1 1  1 1  1 1  
0 0 0 1 1  1 1  1 1  
O O O l l i  1 1  1 1  
0 0 0 1 1  1 1  1 I 
0 0 0 0 1  1 1  1 1  
0 0 0 0 0  1 1  1 1  
0 0 0 0 0  0 0 1 1  
0 0 0 0 0  0 0 0 0 



T A f l L E  27 - -F IR .E  3EHAVICIR AND COblTROL I N F O R M A T I O N  FUR P H O T 3  2-DF-1-TH 
( F I R E  B E H A V I O R  I N F O R P I A T I O N  S C A L E D  F R O M  NFOR M O D E L S )  

P E R C E N T  CHAINS P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
19 
20 
2 1  
22 
23 
24 

0 2 4 6 8 11 14  1 3  26  
0 2 3 5 7 1 0  1 2  1 6  2 3  
0 1 3 5 7  9 1 1 1 4 2 0  
0 1 3 4 6  $ 1 0 1 3 1 8  
0 1 2 4 6  7 9 1 2 1 7  
0 1 2 4 5  7 8 1 1 1 6  
0 1 2 3 5  6 8 1 0 1 5  
0 1 2 3 5  6 7 1 0 1 4  
0 1 2 3 6  6 7 9 1 3  
0 1 2 3 4  5 7 9 1 3  
0 1 2 3 6  5 6 9 1 2  
0 1 2 3 4  5 6 8 1 2  
0 1 2 3 4  5 6 8 1 1  
0 1 2 3 4  5 6 8 1 1  
0 1 1 2 3  4 5 7 1 0  
0 1 1 2 3  4 s 7 1 0  
0 1 1 2 3  4 5 6 9 
0 1 1 2 3  3 4 6 8 
0 0 1 2 2  3 4 5 7 
0 0 1 1 2  3 3 4 6 
0 0 1 1 2  2 3 3 5 
0 0 0 1 1  1 2  2 3 
0 0 0 0 1  1 1  1 2  

1 2 2 3 3  4 4 5 6 
1 2 2 3 3  3 4 4 5 
1 1 2 2 3  3 4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
1 1 2 2 2  2 3 3 4 
0 1 1 2 2  2 3 3 3 
0 1 1 2 2  2 2 3 . 3  
0 1 1 2 2  2 2 3 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  2 2 2 2 
0 1 1 1 1  2 2 2 2 
0 1 1 1 1  1 2  2 2 
0 1 1 1 1  1 1  2 2 
0 1 1 1 1  1 1  1 2  
0 0 1 1 1  1 1  1 2  
0 0 1 1 1  1 1  1 1  
0 0 0 1 1  1 1  1 1  
0 0 0 1 1  1 1  1 1  
0 0 0 0 0  1 1  1 1  
0 0 0 0 0  0 0 0 1 
0 0 0 0 0  0 0 0 0 37 



TABLE 28--FIRE B E H A V I O R  A N D  C O N T R O L  I N F O R M A T I O N  F O R  PHCITO 3- D F- 1- T H  
( F I R E  B E H A V I O R  I N F O R M A T I O N  S C A L E D  F R O M  NFDR i139ELS)  

P E R C E N T  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
26 

C H A I N S  P E R  HOUR 

1 4 8 13 18 24 29 3 9  55 
1 4 7 11 16 21 26 3 4  49 
1 3 6 10 14 19 23 30 4 3  
1 3 6 9 13 17 21 28 3 9  
1 3 5 8 12 15 19 25 36 
1 2 5 8 11 14 18 2 3  33 
1 2 5 7 10 13 17 22 31 
1 2 4 7 10 13 16 21 2 9  
0 2 4 7 9 12 15 20 28 
0 2 4 6 9 12 14 1 9  27 
0 2 4 6 8 11 14 18 2 6  
0 2 4 6 8 11 13 17 25 
0 2 4 6 8 10 13 17 2 6  
0 2 3 5 8 10 12 16 23 
0 2 3 5 7  9 1 2 1 5 2 2  
0 1 3 5 7  9 1 1 1 4 2 0  
0 1 3 4 6  8 1 0 1 3 1 9  
0 1 3 4 6  7 9 1 2 1 7  
0 1 2 4 5  7 8 1 1 1 5  
0 1 2 3 4  6 7 9 1 3  
0 1 2 2 3  4 5 7 1 0  
O l l Z 2  3 4 5 7 
0 0 1 1 1  2 2 3 4 

F E E T  

2 5 7 8 9 11 12 13 15 
2 4 6 7 9 10 11 12 14 
2 4 5 7 8  9 1 0 1 1 1 3  
2 4 5 6 7  8 9 1 0 1 2  
2 3 5 6 7  7 8 9 1 1  
2 3 6 5 6  7 0 9 1 0  
1 3 4 5 6  6 7 8 9 
1 3 4 4 5  6 7 7 9 
1 2 3 4 5  6 6 7 8 
1 2 3 4 5  5 6 7 8 
1 2 . 3 4 4  5 5 ' 6  7 
1 2 3 3 4  5 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 2 3 3  4 4 5 6 
1 2 2 3 3  4 4 4 5 
1 1 2 2 3  3 4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
3 3 1 1 2 2  2 2 3 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 2  2 2 
0 0 1 1 1  1 1  1 2  
0 0 0 0 0  1 1  1 1  

3 8 .  



TABLE 29- - f IRE BEHAVIOR AND CONTROL I N F O R M A T I O N  FOR PHCITO 4-DF-1-TH 
( F I R E  BEHAVIOR INFORMATION SCALED FROM NFDR M O D E L S )  

PERCENT C H A I N S  P E R  HOUR FEET 

2 
3 
4 
5 
6 
7 
8 
9 

10  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
17  
l i 3  
1 9  
20 
2 1  
2 2  
2 3  
2 4  

2 h 1 3  2 0  28  36 4 5  5 9  3 4  
1 5 11 18 2 5  32  4 0  5 2  75 
1 5 1 0  1 6  22  2 9  3 6  4 7  6 7  
1 4 9 1 4  20 26 3 2  4 2  60 
1 4 9 1 3  1 8  2 4  29 3 9  5 5  
1 4 8 1 2  1 7  22 2 7  3 6  51 
1 3 7 11 16 2 0  2 6  3 3  4 8  
1 3 7 11 1 5  19 2 4  3 2  4 5  
1 3 6 1 0  1 4  1 8  2 3  30 4 3  
1 3 6 10 1 4  1 8  22 29 4 1  
1 3 6 9 1 3  17  2 1  2 8  4 0  
1 3 6 9 1 3  16  20 2 7  3 8  
1 3 5 9 1 2  1 6  20 2 6  3 7  
1 3 5 8 1 2  1 5  19 2 5  3 5  
1 2 5 i3 11 1 4  1 8  2 3  3 3  
1 2 5 7 1 0  1 4  17 2 2  31 
1 2 4 7 10  1 3  16  20 29 
0 2 4 6 9 11 1 4  19 2 6  
0 2 3 5 8 10  1 3  1 6  2 3  
0 1 3 5 7  9 1 1 1 4 2 0  
0 1 2 4 5  7 8 1 1 1 6  
0 1 2 3 4  5 6 8 1 1  
0 0 1 1 2  3 3 4 6 

3 6 8 10 11 1 3  1 4  16  19 
3 5 7 9 1 0  1 2  1 3  1 4  17 
2 5 6 8 9 10 1 2  1 3  1 5  
2 4 b 7 9 10 11 1 2  1 4  
2 4 5 7 8  9 1 0 1 1 1 3  
2 4 5 6 7  8 9 1 0 1 2  
2 3 5 6 7  8 8 1 0 1 1  
2 3 4 5 6  7 8 9 1 0  
2 3 4 5 0  7 7 8 1 0  
1 3 4 5 5  6 7 8 9 
1 3 4 4 5  6 6 7 9 
1 2 3 4 5  5 6 7 8 
1 2 3 4 4  5 6 6 7 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 2 3 3  4 4 5 6 
1 2 2 3 3  3 4 4 5 
1 1 2 2 3  3 3 4 5 
1 1 2 2 2  3 3 3 4 
1 1 1 2 2  2 2 3 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 1  2 2 
0 0 0 0 1  1 1  1 1  39 



40 

Douglas-fir--Hardwood 

Size Class4 

Cfearcut 

Tables 30 Through 36 

(Corresponds t o  Photo Series l-DFHD-4-CC to 7-DFHD-4-CC 
in b x w e l l  and Ward 1976) 



T A B L E  30--FIKE B E H A V I O R  AND COI \ ITROL I N F G R M A T I O N  F O R  P t i R T R  1-3FHO-4-CC 

P E R C E N T  C H A X N S  P E R  HOUR f E E T  

- 2  
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 G 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0 ’ 0  0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 

41 



42 
T A B L E  31--FIRE OEHAWIili i  AND C O N T R C L  I N F O R f i A T I O N  F O R  P H d T D  2 - D F H D - 4 - C C  

( R A T E  O f  S P R E A D  E S T I M A T E S  A R E  CINE-I~ALF OF i4FFL C C N T I N U G U S  
S L A S H  MdDfL) 

P E R C E N T  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

C H A I N S  P E R  i.10UR 

0 1 2 4 5  h 8 1 0 1 4  
0 1 2 3 4  5 7 d l 2  
0 1 2 3 4  5 6 7 1 0  
0 1 2 2 3  4 5 7 9 
0 1 2 2 3  4 5 6 9 
0 1 1 2 3  4 5 h 0 
0 1 1 2 3  4 4 t 6 '  
0 1 1 2 3  3 4 5 7 
0 1 1 2 2  3 4 5 7 
0 0 1 1 %  3 3 4 6 
0 0 1 1 1  2 2 3 4 
0 0 0 1 1  1 1  2 2 

F E E T  

1 . 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
1 1 2 2 2  2 3 3 4 
1 1 1 2 2  2 3 3 3 
0 1 1 2 2  2 2 3 3 
0 1 1 2 2  2 2 3 3 
0 1 1 2 2  2 2 3 3 
0 1 1 2 2  2 2 2 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  2 2 2 2 
0 1 1 1 1  1 1  1 2  
0 0 0 1 1  1 1  1 1  



T A B L E  32--FI2E B E k I A W I D R  AND C(3NTRCIh I N F C J R M A T I O N  F O R  P t i O T O  3-DFHD-4-CC 

P E R C E N T  CHAINS P E 3  HilUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

0 o i ) o o  0 0 0 c 
0 0 0 3 0  0 0 0 0 
0 0 0 0 ; 1  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 ' 3 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 3 0 0  0 0 0 0. 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 

0 0 0 0 6  0 0 9 ' 0  
0 0 0 0 0  0 0 0 0 
0 ~ 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 ' 0  0 
0 0 0 0 : 3  0 0 0 0 
3 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
3 0 0 0 0  0, 0 0 0 
0 0 0 0 0  0 0 ' 0  0 
i ) o o o o  0 0 0 0 

43 



T A B L E  33--FIRE B E H A V I O R  AND C O d T R O L  I N F D R M A T I O N  F O R  P i iOTO 4-DFHD-4-CC 
( F I R E  B E H A V I O R  I N F O R M A T I O N  S C A L E D  FROPI NFFL f l O O k L S )  

P E R C E N T  C H A I N S  P E R  HOUR FEET 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

1 3 b 3 13 16 20 26 3 6  
1 3 5 6 11 14 17 22 31 
1 2 5 7 10 13 15 20 27 
0 2 4 7 9 11 14 18 2 5  
0 2 4 6 8 11 13 17 2 3  
0 2 4 6 8 10  12 16 2 2  
0 2 4 b 8 10 12 1 5  21 
0 2 3 5 7  9 1 1 1 4 2 0  
0 2 3 5 7 8 1 0 1 3  18 
0 1 3 4 6  7 9 1 2 1 6  
0 1 2 3 5  6 7 1 0 1 3  
0 1 2 2 3  4 5 7 9 
0 0 1 1 ' 2  2 3 3 5 

1 3 4 5 5  6 7 7 9 
1 2 3 4 5  5 6 7 0 
1 2 3 4 4  5 5 6 7 
1 2 3 4 6  5 5 6 6 
1 2 3 3 4  4 5 5 6 
1 2 3 3 6  4 5 5 6 
1 2 3 3 4  4 4 5 6 
1 2 2 3 4  4 4 5 6 
1 2 2 3 3  4 4 5 5 
1 2 2 3 3  3 4 4 5 
1 1 2 2 3  3 3 3 4 
0 1 1 2 2  2 2 3 3 
0 0 1 1 1  1 1  1 2  
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TABLE 34--FIRE BEHAVIOR AND CONTROL INFORMATION FOR PHOTO 5-DFHD-4-CC 
Q ( F I R E  aEHAVIOR INFORMATION SCALED FROM NFDR M O D E L S )  

PERCENT CHAINS PER HOUR FEET 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
1 3  
1 4  
1 5  
16  
I? 
1 8  
1 9  
2 0  
2 1  
22  
2 3  
2 4  

1 5 1 0  16  22 29  37 4 8  6 8  
1 4 9 1 4  2 0  2 6  32  4 2  6 0  
1 4 8 1 3  18  2 3  2 9  38  5 4  
1 4 7 11 1 6  2 1  26  3 4  4 9  
1 3 7 1 0  1 5  19 24 3 1  45  
1 3 6 1 0  1 4  1 8  22  2 9  4 1  
1 3 6 9 1 3  1 7  2 1  2 7  39  
1 3 5 9 1 2  16 2 0  26 36  
1 3 5 8 11 1 5  19 2 4  35  
1 2 5 8 11 1 4  1 8  2 3  3 3  
1 2 5 8 11 1 4  1 7  2 3  3 2  
1 2 5 7 1 0  1 3  1 7  2 2  3 1  
1 2 4 7 10 1 3  1 6  2 1  3 0  
1 2 4 7 9 1 2  1 5  2 0  2 8  
0 2 4 6 9 1 2  1 4  19 27 
0 2 4 6 8 11 1 4  1 8  25 
0 2 3 6 0 10 1 3  1 7  2 4  
0 2 3 5 7  9 1 1 1 5 2 1  
0 1 3 4 6  8 1 0 1 3 1 9  
0 1 2 4 5  7 9 1 1 1 6  
0 1 2 3 4  5 7 9 1 3  
0 1 1 2 3  4 5 6 9 
0 0 1 1 2  2 3 3 5 

5 9 12  15 1 7  1 9  2 1  2 4  28 
4 8 11 13 1 5  1 8  19 22 2 6  
4 7 10 1 2  1 4  1 6  10  20  2 4  
3 6 9 11 1 3  1 5  1 6  18  22 
3 6 8 10  1 2  1 3  1 5  1 7  2 0  
3 6 8 9 11 1 2  1 4  16 1 8  
3 5 7 9 1 0  1 2  1 3  1 5  1 7  
3 5 7 8 10  11 12 1 4  16  
2 4 6 8 9 1 0  11 1 3  1 5  
2 4 6 7 8  9 1 0 1 2 1 4  
2 4 5 7 8  9 1 0 1 1 1 3  
2 4 5 6 7  8 9 1 0 1 2  
2 3 5 6 7  8 8 1 0 1 1  
2 3 4 5 6  7 8 9 1 0  
2 3 4 5 6  7 7 8 1 0  
1 3 4 4 5  6 7 7 9 
1 2 3 4 5  5 6 7 8 
1 2 3 4 4  5 5 6 7 
1 2 2 3 4  4 4 5 6 
1 1 2 3 3  3 4 4 5 
1 1 2 2 2  3 3 3 4 
0 1 1 1 2  2 2 2 3 
0 0 1 1 1  1 1  1 1  45 



T A S L l  35--FIKE B E H A V I O R  AND C U N T E O L  I N F O R M A T I O N  F O R  P t i O T U  6-DFHD-4-CC 
( F I R E  GEHAVXOR I N F O R M A T I O N  SCALE3 F R O M  NFDR H O I I € L S l  

P E R C E N T  

2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  

a 

CHAINS P E R  HOUR 

2 8 17 26 37 48 59 78 111 
2 7 15 23 32 4 2  5 2  6 9  98 
2 6 1 3  21 2 3  3 8  47 61 37 
2 6 12 19 2 6  34 42 5 5  79 
1 5 11 17 2 4  31 39 51 72 
1 5 10 16 22 29 34 47 4 7  
1 5 9 15 21 27 33 44 62 
1 4 9 14 1.3 2 5  32 42 59 
1 4 8 13 19 24 30 40 56 
1 4 a 13 18 23 29 3 8  5 4  
1 4 a 12 17 22 28  37 52 
1 4 7 12 17 22 27 35 50 
1 4 7 11 16 21 24 34 48 
1 3 7 11 1 5 ‘  20 25 32 46 
1 3 7 10 14 19 23 31 44 
1 3 6 10 14 18 22 29 4 1  
1 3 6 9 13 16 20 2 7  38 
1 3 5 8 11 15 19 2 4  35 
1 2 5 7 10 13 16 22 31 
1 2 4 6 9 11 14 18 26 
0 2 3 5 7  9 1 1 3 , 4 2 1  
0 1 2 3 5  6 8 1 0 1 5  
0 1 1 2 3  3 4 5 a 

F E E T  

0 14 19 2 %  2 8  32 35 40 47 
7 13 13 22 2 5  2 9  32 36 42 
6 12 16 20 23 26 29 33 33 
6 11 15 I d  2 1  24 27 3 0  35 
5 10 14 17 2 0  22 25 2 9  3 3  
5 9 13 16 13 20 23 26 30 
5 8 12 14 17 19 21 2 4  28 
4 8 11 13 16 I d  20 22 26 
4 7 10 1 3  15 1 7  16 21 24 
4 7 10 12 16 15 17 19 23 
4 6 9 11 1 3  14 16 18 21 
3 6 8 10 12 14 15 17 20 
3 6 8 10 11 13 14 16 19 
3 5 7 9 10 12 13 15 17 
3 5 7 8 9 11 12 13 16 
2 4 6 7 9 10 11 12 14 
2 4 5 7 8  9 1 0 1 1 1 3  
2 3 5 6 7  8 9 1 0 1 1  
2 3 4 5 6 7 . 9  8 10 
1 2 3 4 5  6 6 7 8 
1 2 3 3 4  4 5 5 6 
1 1 2 2 3  3 3 4 5 
0 1 1 1 1  2 2 2 2 
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T A 8 L E  36--FIRE B E H A V I O R  AND CONTROL I N F O R M A T I O N  F O R  PHOTO 7-DFHD-4-CC 
( F I R E  B E H A V I O R  I N F O R M A T I O N  S C A L E D  F R O M  N F D R  M O D E L S )  

PERC€NT 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  
15  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
2 2  
23 
24 

CHAINS PER HOUR FEET 

2 9 18 28 39 5 1  63 8 3  118 9 1 7  24  29 3 4  39 43 49 57 
2 8 16 2 5  34 45  56 73 104  9 1 6  22 27  31 35 39 44 52 
2 7 14  22 31 40 50 66 9 3  8 1 4  20 24 28 32 36 40 47 
2 b 13  20 28 36 45 59  84 7 1 3  i a  22 26 29 33 37 43 
2 6 1 2  18 25 33 4 1  54 77 7 1 2  1 7  2 1 . 2 4  27 30  34 40 
1 5 11 17 2 4  3 1  38 5 0  7 1  6 11 15 19 2 2  25 28  3 1  3 7  
1 5 10  16 22 29  36 47 67  6 1 0  14  18  2 1  23 2 6  29 34 
1 5 9 15 2 1  27  34 44 63 5 1 0  13 1 6  19  22 24 27 32 
1 4 9 1 4  20 26  32 42  6 0  5 9 12 15  18 20 22 2 5  30 
1 4 9 1 4  19 25 3 1  4 1  5 8  5 8 12 1 4  1 7  19 2 1  24 28 
1 4 8 13  18  24 30 39  56  4 8 11 13  1 6  18 20 22  26  
1 4 8 1 3  18 23 29  38  53  4 7 1 0  13 1 5  1 7  16  2 1  24 
1 4 8 1 2  1 7  22 28 3 6  5 1  , 4 7 9 1 2  1 4  1 5  17 1 9  23  
1 4 7 1 2  1 6  2 1  26 35 49  3 6 9 11 13 1 4  16 1 8  2 1  
1 3 7 11 1 5  20 25  33  4 7  3 6 8 10  1 2  13 1 5  1 6  1 9  
1 3 7 1 0  1 5  1 9  24 3 1  44 3 5 7 9 11 1 2  1 3  1 5  18 
1 3 6 10 13  18 22 29 4 1  3 5 7 8 10 11 12 13 16 
1 3 6 9 1 2  16  20 26  37 2 4 6 7 8  9 1 0 1 2 1 4  
1 2 5 8 11 1 4  18  23 3 3  2 4 5 6 7  8 9 1 0 1 2  
1 2 4 7 9 1 2  15  2 0  28 2 3 4 5 6  I 8  9 1 0  
0 2 3 5 7  9 1 2 1 5 2 2  1 2 3 4 3  5 6 7 8 
0 1 2 4 5  7 8 1 1 1 6  1 2 2 3 3  4 4 5 6 
0 1 1 2 3  4 4 6 a 0 1 1 2 2  2 2 3 3 
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4% 

Douglas-fiP--Hatdwood 

Size Class 4 

Partial Cut 

tables 37 Through 42 

(Corresponds to Photo Series L D F H D - 4 - P C  t o  6-DFHD-4-PC 
i n  Maxwell and Ward 1976) 



TABLE 37--FIRE BEHAVIOR AND C O N T R O L  INFORMATION FOR P H O T O  l-DFHD-4-PC 

P E R C  ENT CHAINS P E R  HOUR F E E T  

2 
3 
4 
5 
6 
? 

9 
10 
11 
12 
13 

a 

0 0 0 0 0  0 d 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 .  
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
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T A B L E  38n-FIRE B E H A V I O R  A N D  C O N T R O L  I N F O R M A T I O N  FOR P H O T O  2-DFHD-4-PC 
( F I R E  B E H A V I O R  I N F O R M A T I Q h  S C A L E D  F R O M  NFDR A O O E L S )  

P E R C E N T  C H A I N S  P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

10 
If 
112 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  

1 5 11 17 24 31 39 51 72 
1 5 9 15 21 27 34 45 64 
1 4 8 13 19 25 31 40 57 

1 3 7 11 16 20 25 33 47 
1 3 6 10 14 19 23 31 44 
1 3 6 10 13 18 22 29 41 
1 3 6 9 13 17 21 27 39 
1 3 5 9 12 16 20 26 37 
1 3 5 3 12 15 19 25 35 
1 2 5 8 11 15 18 24 3 4  
1 2 5 8 11 14 18 23 33 
1 2 5 7 10 14 17 22 31 
1 2 4 7 10 13 16 21 30 
1 2 4 7 9 12 15 20 29 
0 2 4 6 9 12 14 19 27 
0 2 4 6 8 11 13 18 25 
0 2 3 5 7 10 12 16 23 
0 1 3 5 7  9 1 1 1 4 2 0  
0 1 3  4 6 7 9 1 2 . 1 7  
0 1 2 3 4  6 7 9 1 3  
0 1 1 2 3  4 5 7 1 0  
0 0 1 1 2  2 3 4 5 

1 4 a 12 1 7  22 28 3.6 52 

2 5 6 8 9 10 11 13 15 
2 4 6 7 8  9 1 0 1 2 1 4  
2 4 5 6 8  9 9 1 1 1 3  
2 3 5 6 7  8 9 1 0 1 2  
2 3 4 5 6  7 8 9 1 1  
2 3 4 5 6  7 7 8 1 0  
1 3 4 5 5  6 7 8 . 9  
1 3 4 4 5  b 6 7 9 

1 2 3 4 4  5 6 6 7 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 6 6 
1 2 3 3 4  4 5 5 6 
1 2 2 3 3  4 4 5 6 
1 2 2 3 3  3 4 4 5 
1 1 2 2 3 ’ 3  4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
1 1 1 2 2  2 2 3 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 2  2 2 
0 0 1 1 1  1 1  1 1  
0 0 0 0 0  1 1  1 1  

1 2 3 4 5  5 6 7 a 
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T A B L E  39--FIRE BEHAVIOR .AND CONTROL INFORMATION FOR P H O T O  3-DFHD-4-PC 
(F IRE B E H A V I O R  INFORMATION SCALED FROM NFDR MJDELS 1 

PERCENT CHAINS  P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  

* 1 5  
1 6  
17 
1 8  
19 
2 0  
21 
22 
23 
2 4  

1 5 1 0  1 6  23 30  37 4 4  6 9  
1 4 9 1 4  2 0  2 6  33  43  6 1  

1 4 7 ,  12 1 6  2 1  26  3 5  49  
1 3 7 11 1 5  19 2 4  3 2  4 5  
1 3 6 1 0  1 4  1 8  22 2 9  42 
1 -3 6 9 1 3  1 7  2 1  2 7  3 9  
1 3 5 9 1 2  1 6  20  2 6  3 7  
1 3 5 8 1 2  1 5  1 9  25  3 5  
1 2 5 8 11 1 4  1 8  2 4  3 4  
1 2 .5 0 11 1 4  1 7  2 3  32 

L 4 8 1 3  1 8  23  2 9  * 3 b  5 5  

1. 2 .5 7 1 0  1 3  1 7  22 31 
1 2 4 7 1 0  1 3  1 6  2 1  30  
1 2 4 7 9 1 2  1 5  20 '  2 9  
0 2 4 6 9 1 2  1 5  19 27 
0 2 4 6 8 1 1 1 4 1 8 2 6  . 
0 2 4 6 8 10 13  1 7  24 
0 2 3 5 7  9 1 2 1 5 2 2  
0 1 3 4 6  8 1 0 1 3 1 9  
0 1 2 4 5  7 9 1 1 1 6  
0 1 2 3 4 . 6  7 9 1 3  
O 1. 1 2  3 . 4  5 6 9 .  
0 0 1 1 . 2  2 3 3 s 

4 7 1 0  1 2  1 4  16 1 8  20 24  
3 6 9 11 1 3  15  16  1 3  2 1  
3 6 8 1 0  1 2  1 3 .  1 5  1 7  20 
3 5 7 9 11 12 13  1 5  1 8  
3 5 7 8 10 11 1 2  1 4  17 
2 5 6 8 9 10  11 1 3  1 5  
2 4 6 7 9 1 0  11 1 2  1 4  

2 4 5 6 7  8 9 1 1 1 2 .  
2 3 5 6 7  8 9 1 0 1 2  
2 3 4 6 6  7 8 9 1 1  
2 3 4 5 6  7 8 9 1 0  
1 3 4 5 6  6 7 8 9 
1 3 4 4 5  'b 7 7 9 
1 2 3 4 5  5 6 7 8 
1 2 3 4 4  5 5 6 7 
1 2.'3 3 4 4 '  5 6 7 
1 2 2 3 ' 3  5 4 5 6 
1 1 2 3 3  3 4 4 5 
1 1 2 2 2  3 3 4 . 4  
1 1 1 2 2  2 2 3 3 
0 1 1 1 1  2 2 2 2 
0 0 1 1 1  1 1  1 1  

2 4 b 7 8 , 9  10 11 .13 
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T A B L E  40--FIRE B E H A V I O R  AND CDNTROL I N F O R M A T I O N  F O R  PHOTO 4-DFHD-4-PC 
( F I R E  B E H A V I I J R  I N F O R M A T I O N  S C A L E D  F R O M  NFOR M O D E L S )  

P E R C E N T  C H A I N S  PER HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

10  
11 

1 3  
14  
15 
1 6  
1 7  
1 8  
19 
20 
21 
22 
23 
24  

. 

2 8 1 6  25 36 46 5 8  76 108 
2 7 IC, 22 3 1  41 5 1  6 7  9 5  
2 6 13 20 28 37 46 60  85 
2 6 11 18 25 33 4 1  54 7 7  
1 5 11 1 7  2 3  30 38 49 7 0  
1 5 10  1 5  21 28 35 46 65 
1 5 9 1 4  20 26 33 43 6 1  
1 4 9 14  19 25 31 4 1  5 8  
1 4 8 1 3  1 8  24  29 39  55 
1 4 8 1 2  1 7  23 28 3 7  5 3  
1 4 8 1 2  1 7  22 2 7  3 6  5 1  
1 4 7 1 2  1 6  2 1  26 3 4  49 
1 3 7 11 1 5  20 25 3 3  47 
1 3 7 11 15 19 24 32 45 
1 3 6 1 0  1 4  18 23 30  43 
1 3 6 9 13 1 7  22 2 0  40 
1 3 6 9 1 2  1 6  20 26  37  
1 3 5 8 11 1 5  18 2 4  34 
1 2 4 7 10  13  16 2 1  30  
0 2 4 6 8 11 1 4  1 8  2 5  
0 1 3 5 7  9 1 1 1 4 2 0  
0 1 2 3 5  6 8 1 0 1 4  
0 1 1 2 2  3 4 5 7 

5 9 13 1 6  18 20 23 26 30 
4 8 11 14  16 19  21  23 27. 
4 8 1 0  13  15  1 7  19 2 1  25 
4 7 1 0  12 1 4  1 6  1 7  1 9  23 
3 6 9 11 13 1 4  . 1 6  1 8  2 1  
3 6 8 10 1 2  13 15  1 7  20 
3 5 8 9 11 12 14  15 18 
3 5 7 9 10 11 13 1 4  I 7  

2 4 6 8 9 10 11 13 15 
2 4 6 7 8  9 1 0 1 2 1 4  
2 4 5 7 8  9 1 0 1 1 1 3  
2 4 5 6 7  8 9 1 0 1 2  
2 3 . 5  6 7 8 0 9 11 
2 3 4 5 6  7 0 9 1 0  
2 3 4 5 6  6 7 8 9 

. 1 3 3 4 5  6 6 7 8 
- 1 2 3 4 4  5 6 6 7 

1 2 3 3 4  4 5 5 6 
1 2 2 3 3  4 4 4 5 
1 1 2 2 2 . 3  3 4 4 
0 1 1 1 2  2 2 2 3 
0 0 1 1 1  1 1  1 2  

3 5 7 a 9 11 1 2  13 16 
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T A B L E  41- -F IRE B E H A V I O R  AND CONTROL INFORMATION FOR PHOTO b-DFHD-4-PC 
( f  I R E  B E k l A V I U R  I N F O K M A T I D N  S C A L E D  FROM NFDR MU3ELS 1 

P E R C t N T  C H A I N S  P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
16 
1 7  
1 8  
1 9  
20  
2 1  
2 2  
23  
24  

2 6 12 20 27 36  45 5 0  8 3  
1 5 11 17 24 32 39 5 2  73 
1 5 10 1 5  2 2  28  3 5  4 6  65 
1 4 9 1 4  1 3  25 32  42 5 9  
1 4 8 1 3  18  23  2 9  3 0  5 4  
1 4 7 1 2  1 6  2 2  27  3 5  5 0  
1 3 7 11 1 5  20 25 3 3  4 7  
1 3 7 1 0  1 5  19  24 3 1  44 
1 3 6 1 0  1 G  1 8  23 3 0  42  
1 3 6 10  13 1 7  22  2 8  4 1  
1 3 6 9 13 1 7  2 1  27 39 
1 3 6 9 1 2  1 6  2 0  2 6  38  
1 3 5 8 1 2  16 19 2 5  3 6  
1 3 5 0 11 1 5  1 9  2 4  3 5  
1 2 5 8 11 1 4  1 8  23 3 3  
1 2 5 7 1 0  1 3  1 7  2 2  3 1  
1 2 4 7 9 1 2  1 5  20 29 
0 2 4 6 9 11 1 4  1 8  26 
0 2 3 5 8 10 1 2  1 6  23 
0 1 3 5 6  8 1 0 1 4 1 9  
0 1 2 4 5  7 8 1 1 1 5  
0 1 2 3 4  5 6 8 1 1  
0 0 1 1 2  2 3 4 6 

5 9 12  15 1 7  20 22 2 5  29  
4 8 11 1 4  16 1 8  2 0  22  2 6  
4 7 1 0  12 1 6  1 6  18 20 2 4  
4 7 9 11 13 1 5  17 19  2 2  
3 6 8 10  1 2  1 4  1 5  1 7  2 0  
3 6 8 10 11 13 1 4  1 6  19 
3 5 7 9 1 0  1 2  13 1 5  17 
3 5 7 8 10  11 12 1 4  16 
2 5 6 8 9 10 11 1 3  .15 
2 4 6 7 9 1 0  11 1 2  1 4  
2 4 6 7 8  9 1 0 1 1 1 3  
2 4 5 6 7  8 9 1 1 1 2  
2 3 5 6 7  8 9 1 0 1 2  

2 3 4 5 6  7 7 8 1 0  
1 3 4 5 5  6 7 8 9 
1 2 3 4 5  5 6 7 8 
1 2 3 4 4  5 5 6 7 
1 2 3 3 +  4 5 5 6 
1 2 2 3 3  3 4 4 5 
1 1 2 2 2  3 3 3 4 
0 1 1 1 2  2 2 2 ' 3  
0 0 1 1 1  1 1  1 2  

2 3 4 5 6  7 a 9 1 1  
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T A B L E  42--FXKE B E H A V I O R  AND CONTRCIL I N F O R M A T I O N  F O R  PHOTO 6-DFHD-4-PC 
( F I R E  B E i 4 A V X O R  I N F O R M A T I Q h  S C A L E D  F R G M  NFFL M O O E L S )  

P E R C E N T  

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 3  
1 4  

. C H A I N S  PER HOUR 

1 3 6 .9 12 15 19 2 4  3 4  
1 3 5 P 10 13 16 21 2 9  
0 2 4 7 9 12 14 18 26 
0 2 4 6 8 1'1 13 1 7  23 
0 2 4 b 8 10 12 16 2 2  
0 2 4 5 7 10 12 15 21 
0 2 3 5 7  9 1 1 1 4 2 0  
0 2 3 5 7  9 1 0 1 3 1 9  
0 1 3 4 6  8 1 0 1 2 1 7  
0 . 1  3 4 5 7 8 11 1 5  
0 1 2 3 4  5 7 9 1 2  
0 1 1 2 3  4 5 6 8 
0 0 1 1 , l  1 2  2 3 

F E E T  

1 3 4 4 5  6 6 7 8 
1 2 ' 3 4 4  5 5 6 7 
1 2 3 3 4  4 5 6 6 
1 2 3 3 6  4 5 5 6 
1 2 3 3 4  4 4 5 6 
1 2 2 3 3  4 4 . 5  6 
1 . 2 2 3 3  4 4 5 5 
1 2 2 3 3  4 4 4 5 
1 2 2 3 3  3 4 4 5 
1 1 2 2 3  3 3 4 4 
1 1 2 2 2  3 3 3 4 
0 1 1 1 2  2 2 2 3 
o o o i i  1 1  1 I 
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Appendix 1 

Fire Perimeter and Area Calculation Graphs and Formulas 

(Adapted froni Fire Behavior Officer 's  Field Reference, 
National Interagency Fire Training Center, Marana, 
Arizona) 
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p = Perimeter WHWE: 

Kp = Perimeter factor 
R = Rate of spread (chains per hour) 
T = Time (hour); 1-hour maximum 
KA = Area factor 
D = R x T; spread distance (chains) 

(chains) 

P = K,D 
= KP(RxT) 

0 1  2 3 4  5 6 7 8 9 10 11 12 
Effective mid f la me winds peed 

(miles per hour) 
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A = K,O* 
= K*(RXT,’ 



Appendix 2 

Resistance to control ratings, flame length adjustment 
factor, slope adjustment factor, and conversion of 
resistance to control rating values to chains per hour 
of 1ine.constructed by one person 
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The r e s i s t a n c e  t o  c o n t r o l  r a t i n g  ( t a b l e  4 3 )  t imes flame length  adjustment f a c t o r  
( t a b l e  44) times s lope  adjustment  f a c t o r  ( t a b l e  45) equa l s  t h e  ad jus t ed  r a t i n g .  
Use t a b l e  46 t o  conver t  ad jus t ed  r a t i n g  t o  a c t u a l  r e s i s t a n c e  t o  c o n t r o l .  

Table  43--Ebel r e s i s t a n c e  t o  c o n t r o l  r a t i n g s  by photo numbed 

PHOTO NUMBER RATING PHOTO NUMBER -. RATING 

1-DF-4-CC 
2-DF-4-CC 
3-DF-4-C C 
4 -DF-4-CC 
5-DF-4-CC 
6-DF-4-CC 
7-DF-4-CC 
8-DF-4-CC 
9-DF-4-CC 

10-DF-4-CC 

1-DF-4-PC 
2 -DF-4-PC 
3 -DF-4-PC 
4-DF-4-PC 
5 -DF-4-PC 
6-DF-4-PC 
7 -DF-4-PC 
8-DF-4-PC 
9-DF-4-PC 

4 
7 
6 

1 3  
11 

9 
20 
21 
31 
27 

4 
5 
4 
9 
8 

11 
1 5  
25 
18 

1-DF -1-TH 
2-DF-1-TH 
3-DF-1-TH 
4-DF-l-TH 

1-DFHD-4-CC 
2-DFHD-4-CC 
3-DFHD-4-CC 
4-DFHD-4-CC 
5 -DFHD-4-CC 
6-DFHD-4-CC 
7-DFHD-4-CC 

1-DFHD-4-PC 
2 -DFHD-4 -P C 
3-DFHD-4-PC 
4-DFHD-4 -P C 
5 -DFHD-4-PC 
L-DFHD-4-PC 

6 
18 

7 
19 

4 
4 
6 
6 

12 
13 
13  

3 
6 
7 
9 

12 
15 

1-DF-3-PC 4 
2 -DF-3-PC 7 
3-DF-3-PC 7 
4 -DF-3-PC 23 
5-DF-3-PC 17 
6 -DF-3-PC 18 
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l R a t i n g s  d e r i v e d  from m a t r i x  by Wayne G. Maxwell (on f i l e  a t  P a c i f i c  Northwest 
Forest and Range Experiment S t a t i o n ,  a r t l a n d ,  Oregon). 



Table 44--Flame length adjustment factor 

Flame length ( f e e t )  

Adjustment factor  

0-4 5-8 9-12 k3+ 

1 1 . 5  2 .0  3 . 0  

Table 45--Slope adjustment factor 

1 

Slope (percent) 0-30 

Adjustment factor 1 

f 

31-60 61-75 7 5+ 

1.2  1 .5  1.9 
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Table 46--Conversion of r a t i n g  values t o  chains per 
hou’r o f  line constructed by 1 person 

Adjusted Chains Adjusted a a i n s  

values hour values hour 
r a t i n g  P e r  r a t i n g  P e r  

- - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ o - o ~ - o ~ ~ o - o - ~ ~ o o ~ ~ o ~ o ~ - ~ ~ ~ ~ o o ~ o o ~ ~ ~ o  

‘1 12.00 13 0m92 
2 6.00 14 a86 
3 4.00 15 a80 
4 3.00 16 a75 
5 2 a40 1 7  a 7 1  
6 2.00 18 a67 
7 1.70 19 a63 
8 1 a50 20 a 60 
9 1.30 25 A8 

11 la10 35 034 
10 1 a20 30 a 40 

1 2  1000 40 a 30 
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*GPO 797-500 



The Forest Service of the U.S. Department of 
Agriculture is dedicated to the principle of multiple 
use management of the Nation’s forest resources 
for sustained yields of wood, water, forage, wildlife, 
and recreation. Through forestry research, 
cooperation with the States and private forest 
owners, and management of the National Forests 
and National Grasslands, it strives - as directed by 
Congress - to provide increasingly greater service 
to a growing Nation. 

The U.S. Department of Agriculture is an Equal 
Opportunity Employer. Applicants for all Department 
programs will be given equal consideration without 
regard to age, race, color, sex, religion, or national 
origin. 
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