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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  t a b l e s  on t h e  b e h a v i o r  of f i r e  and  t h e  r e s i s t a n c e  o f  
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  i s ' t o  be  used w i t h  t h e  p u b l i c a t i o n ,  l lPhoto 
Series f o r  Q u a n t i f y i n g  F o r e s t  Res idues  i n  t h e  Ponderosa  P i n e  Type, Ponderosa  
P i n e  and Assoc ia ted  S p e c i e s  Type, Lodgepole P i n e  Type" ( U S D A  For .  Se rv .  Gen. 
Tech. Rep. PNW-52, 1976, by Wayne G .  Maxwell and F r a n k l i n  R .  Wara). 

KEYWORDS: F i r e  behav io r  ( f o r e s t ) ,  f i r e  
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Timber h a r v e s t  and  s i l v i c u l t u r a l  practices--as well as  n a t u r a l  phenomena, such  as  
windthrow, ice damage, and w i l 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 of forest 
r e s i d u e s .  The forest manager must s e 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  
hazard t h 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 l i s h e d  as  a n  i n v e n t o r y  t o o l  t o  assess f u e l  l o a d i n g s  by 
s i z e  class i n  s e v e r a l  forest t y p e s .  The pho tos  are 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  s h o u l d  
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 photos  also p r o v i d 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  fo 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 ,  
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  each r e s i d u e  c o n d i t i o n  d e p i c t e d  by t h e  photo  
series f o r  t h e  ponderosa p i n e ,  ponderosa p i n e  and a s s o c i a t e d  s p e c i e s ,  and lodge- 
p o l e  p i n e  t y p e s  (Maxwell and Ward 1976). F i r e  behav io r  estimates are based s o l e l y  
on measured f u e l  l o a d i n g s  i n  t h e  1/4-  t o  3- inch diameter range .  A l l  o the r  i n p u t s  
t o  a mathematical f i r e  s p r e a d  model (Rothermel 1 9 7 2 ) ,  i n c l u d i n g  d e p t h  of f u e l  bed 
and 1-hour timelag (0- t o  l / 4 - i n c h  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  o f  t h e  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 
ra t ios  were d e r i v e d  by 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 reflected i n  t h e  1- hour timelag f u e l  l o a d i n g .  No l i v e  o r  coarse (greater t h a n  
3- inch diameter) f u e l s  are c o n s i d e r e d .  
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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 haza rd  
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.. The 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  
behav io r  of  w i l d f i r e .  G e n e r a l l y ,  t h e  s l a s h  f u e l  models re f lec t  a n  a v e r a g e  o f  
t y p i c a l  f u e l  c o n d i t i o n s  i n  Doug las- f i r  and ponderosa  p i n e  s l a s h .  The  NFDR models 
(Deeming e t  a l e  1977)  d 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  1- hour timelag f u e l s  a re  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  
(1/4 i n c h  t o  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 i 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  fo r  s p r e a d  and 
i n t e n s i t y  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  of  t h e  NFDR slash models w i l l  be  
s l i g h t l y  greater a t  low windspeeds--and much greater a t  h i g h  windspeeds-- than 
f u e i s  w i t h  t h e  p h y s i c a l  p r o p e r t i e s  of NFFL s lash  models. 

A choice between u s i n g  t h e  NFFL o r  NFDR ser ies  o f  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 Maxwell and 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  and  on t h e  b e l i e v a b i l i t y  of t h e  o u t p u t  on  f i r e  b e h a v i o r .  Res idues  
from second-growth t i m b e r  and r e d  s lash,  because  of  a greater amount of  1- hour 
f u e l  l o a d i n g ,  a re  be t te r  r e p r e s e n t e d  by NFDR models. Old-growth o r  o v e r w i n t e r e d  
s l ash  has  character is t ics  similar t o  NFFL models. 

Rothermel's (1972)  f i r e  sp r ead  model i s  t h e  basis f o r  estimates o f  f i r e  b e h a v i o r .  
The a l g o r i t h m  used t o  estimate flame l e n g t h s  f o r  photographs  judged similar t o  
NFDR f u e l  models is t h e  same used i n  t h e  NFDR sys tem.  The f i r e  s p r e a d  model, 
however, depends on a c o n t i n u o u s  and homogeneous f u e l  bed,  and a d j u s t m e n t s  are 
needed i f  t h o s e  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  
photo  series by Maxwell and Ward (1976) were treated by f i r e  o r  mechan ica l  
c r u s h i n g .  Where a t r e a t m e n t  d r a s t i c a l l y  r educed  d e p t h  o r  c o n t i n u i t y  o f  t h e  f u e l  
bed ,  o u t p u t s  of  t h e  model were a d j u s t e d  a c c o r d i n g l y .  



Tables  1-27 p r o v i d e  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 r e  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 of 
f i r e  behav io r  on a n  a c t u a l  f i r e  on  a specific 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 r e d i c t e d  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 occu r .  D e v i a t i o n s  are a l s o  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  or i f  t h e  character of t h e  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. 

Spread o f  f i r e  i s  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  Mind ( A l b i n i  1976) i s  
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 
e f fec ts  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 can  be used  t o  de t e rmine  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 , i s  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 s o  
t h a t :  

Moi s tu re  c o n t e n t  = 0.76 x (1- hour timelag m o i s t u r e )  
+O.l8 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 also u s e f u l  fo r  f i r e  
p l ann ing .  Formula and g r a p h i c  aids ( F i r e  Behavior  Officer's F i e l d  Reference1) 
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  append ix  1. Fuel  
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  a d j u s t m e n t  factors, and 

'Nat iona l  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 izona ,  1978. 
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c o n v e r s i o n  of 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  v a l u e s  t o  c h a i n s  p e r  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  appendix  2. 

For  t h e  app rox ima te  p o t e n t i a l  f i r e  behav io r  and 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  for  
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, or  which pho tos  bracket, t h e  area. 
2. Rate o f  spread  o f  f i r e  and flame l e n g t h  ( tables  1-27). 
3 .  P e r i m e t e r  and area of f i r e  (from g r a p h s  and fo rmulas  i n  appendix  1). 
4. R e s i s t a n c e  of f u e l  t o  c o n t r o l  ( from 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 photo  1-PP-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 o f  s p r e a d  ( c h a i n s  p e r  hour)--16 
Flame l e n g t h  ( feet ) --9 
P e r i m e t e r  growth a t  1 hour  (chains)--46.9 
Area a t  1 hour (acres)--13.3 
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)--3.0 

If 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  . 
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Ponderosa Pine 

Size Class 4 

Clearcut 

Tables 1 through 2 

(Corresponds to Photo S e r i e s  1-PP-4-CC to 2-PP-4-CC i n  
Maxwell and Ward 1976) 
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T A B L E  l - - F I R E  B E H A V I O R  AND CONTROL I N F O R M A T I O N  FGR P H O T O  1-PP-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 )  

PERCENT CHAINS PER H W R  F E E T  

2 
3 
4 
5 
b 
7 
8 
9 

10 
11 
1 2  
1 3  
1 4  
1 5  
1 6  
17 
18 
19 
2 0  
2 1  
22 
2 3  
24 

2 6 13 20 28 37 46 6 1  8 6  
1 6 11 1 8  25 33 4 1  5 4  76  
1 5 10 16 22  29 36 48 6 8  
1 5 9 1 4  20  26  33 4 3  6 1  
1 4 8 1 3  19  24 30 39 56 
1 4 8 12 1 7  2 2  28 37 52 
1 4 7 11 16 2 1  26 3 4  49  
1 3 7 I1 1 5  2 0  25  32 4 6  
1 3 7 1 0  1 4  1 9  24 31 44 
1 3 6 10 1 4  1 8  23 30 42 
1 3 6 10 1 3  17 22  2 8  40 
1 3 6 9 13 17 2 1  2 7  39 
1 3 6 9 1 2  I 6  20 26 37 
1 3 5 8 12 1 5  1 9  2 5  36 
1 2 5 8 11 1 5  1 8  2 4  34  
1 2 5 8 11 1 4  I? 23 32 
1 2 4 7 1 0  1 3  16 21 30  
1 2 4 6 9 1 2  1 4  1 9  27 
0 2 G 6 8 1 0  13 1 7  2 4  
0 1 3 5 7  9 1 1 1 4 2 0  
0 1 2 4 5  7 9 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 12  1 4  1 5  1 7  20 
3 5 8 9 11 1 2  1 4  1 5  1 8  
3 5 7 8 10 11 1 2  1 4  1 7  
2 5 6 8 .  9 1 0  11 13 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 9 1 1  
2 3 4 5 6  7 0 9 1 0  
2 3 4 5 6  7 7 8 1 0  
1 3 4 3 5  6 7 8 9 
1 3 4 4 5  6 6 f  9 
1 2 3 4 5  5 b 7 8 
1 2 3 6 4  5 b 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 1 2 3 3  3 4 4 5 
1 1 2 2 3  3 3 4 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  2 2 
0 0 0 1 1  1 1  1 1  
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T A B L E  2--FIRE BEHAVIOR AND CONTROL INFORMATION FOR PHOTO 2-PP-4-CC 
(F IRE  R E H A V I O R  INFORMATION S C A L E D  F R O M  NFOR M O D E L S )  

FUEL EFFECTIVE MIDFLAME WIND EFFECTIVE MIDFLAME WIND 
MOI S TUR E ( M I / H )  (MI/H) 

0 2 4. 6 8 1 0  1 2  1 4  1 6  0 2 4 6 8 1 0  1 2  1 4  1 6  

PERCENT 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
1 3  
1 4  
15 
1 6  
17  
18 
19 
20 
21 
2 2  
23 
24 

.CHAINS PER HtlUR 

3 9 19 30 42  5 4  6 7  88  1 2 6  
2 8 17 26 37  48  5 9  7 8  111 
2 7 15  23 33 43  5 3  70  9 9  
2 7 1 3  2 1  30 39  48 6 3  89  
2 6 1 2  19 27  3 5  4 4  5 8  8 2  
2 6 11 1 8  25 3 3  4 1  53  76 
1 5 11 17 23 3 1  38 5 0  7 1  
1 5 10 1 6  22 2 9  36 4 7  6 7  
1 5 10 1 5  2 1  2 8  3 4  4 5  6 4  
1 5 9 1 4  20 2 6  3 3  4 3  6 1  
1 4 9 1 4  19 25 32 4 1  5 9  
1 4 9 1 3  19 2 4  3 0  4 0  5 7  
1 4 8 1 3  1 8  2 4  29  3 8  5 5  

1 4 7 12 16 2 1  2 7  3 5  SO 
1 3 7 11 1 5  20 25  3 3  4 7  
1 3 6 10 1 4  19 23  30  4 3  
1 3 6 9 1 3  17 21 2 8  3 9  
1 3 5 8 11 1 5  19 2 4  35  
1 2 4 7 10 1 3  1 6  2 1  2 9  
0 2 4 6 8 10  1 3  1 6  2 3  
0 1 2 4 5  7 9 1 2 1 7  
0 1 1 2 3  4 5 6 9 

1 4 a 1 2  1 7  2 3  2 8  3 7  52 

FEET 

5 9 12 1 5  1 7  2 0  22 2 5  29 
4 8 11 1 4  1 6  1 8  20 22  26 
4 7 10 12 1 4  1 6  18 20 2 4  
4 7 9 11 13 , 1 5  1 6  1 9  22  
3 6 8 1 0  1 2  1 4  13 1 7  20 
3 6 8 10 11 13 1 4  16 1 9  
3 5 7 9 1 0  1 2  1 3  1 5  1 7  
3 5 7 8 1 0  11 12  1 4  1 6  
3 5 6 8 9 10 11 1 3  15 
2 4 6 7 8 10 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 0 1 2  
2 3 5 6 7  8 9 1 0 1 1  
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 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  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  9 
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Ponderosa Pine 

Size Class 4 

Partial Cut 

Tables 3 Through 7 

(Corresponds t o  Photo Series 1-PP-4-PC to 5-PP-4-PC i n  
Maxwell and Ward 1976) 



T A B L E  3--FIRE BEHAVIOR AND C O N T R O L  I N F O R f l A T I O N  FOR PHOTO l-PP-4-PC.’ 
( F I R E  B E H A V I O R  INFORMATION S C A L E D  FROM NFFL F!ODELS) 

P f RC E N T  CHAINS P E R  HOUR FEET 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

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

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

0 1 1 2 3  4 5 6 a 

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  2 2 
0 1 1 1 1  1 1  1 . 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 1 1 1  1 1  1 1  
0 0 0 1 1 ~ 1  1 1  1 
0 0 0 0 0  0 0 0 1 

11 



TABLE $--FIRE B E H A V I O R  AND CONTROL INFORMATION FOR PHJTO 2-PP-4-PC 
( F I i t E  BEHAVIOR INFORNATION SCALED F R O M  NFDR M O D E L S )  

PERCENT 

2 
3 
4 
5 
4 
7 
8 
9 

10 
11 
12 
13 
1 4  
15 
1 6  
17 
1 8  
19 
20  
21 
22 
23 
2 4  

CHAINS PER HOUR 

1 4 9 1 4  1 9  25 3 1  
1 4 8 1 2  1 7  2 2  2 7  
1 3 7 11 1 5  2 0  2 4  
1 3 6 10 14  1 8  22  
1 3 6 9 1 2  1 6  2 0  
1 3 5 8 11 1 5  19 
1 2 5 8 11 14 1 8  
1 2 5 7 10 1 3  1 7  
1 2 4 7 1 0  13 1 6  
0 2 4 7 9 1 2  15 
0 2 4 6 9 1 2  1 5  
0 2 4 6 9 111 1 4  
0 2 4 6 8 11 13 
0 2 4 6 8 1 0 1 3  
0 2 3 5 8 10  1 2  
0 2 3 5 7  9 1 2  
0 1 3 5 7  9 1 1  
0 1 3 4 6  8 1 0  
0 1 2 4 5  7 9 
0 1 2 3 4  6 7 
0 1 2 3 4  5 6 
0 1 1 2 2  3 4 
O O l l b  2 2 

41 58 
36 51 
32 46 
2 9  4 1  
2 7  30 
2 5  35 
23 3 3  
2 2  31 
2 1  30 
20 26 
19  2 7  
1 8  26 
18 25 
17 24 
1 6  23 
15 2 2  
14 20 
13 18 
11 16 
1 0  14 

8 11 
5 0  
3 4  

F E E T  

2 4 5 7 d 9 .  10 11 1 3 ,  
2 4 5 6 7  3 9 1 0 1 2  
2 3 5 6 7  7 9 9 1 1  
2 3 4 5 6  7 8 9 1 0  
1 3 4 5 6  h 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 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 
1 1 2 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  2 2 2 2 
0 1 1 1 1  1 1  2 2 
0 0 1 1 1  1 1  1 1  
0 0 0 0 0  0 1 1  1 

12 



TABLE 5--FIRE BEHAVIOR AND CONTROL I N F O R M A T I O N  FOR PHOTO 3-PP-4-PC 
(FIRE B E i i A V X O R  I N F O R H A T I O N  S C A L E D  FRON NFFL  MCIDELS) 

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

2 
3 
4 
5 
4 
7 
0 
9 
10 
11 
12 
13 
1 4  

1 3 5 8 11 14 1 7  22 30 
0 2 4 7 9 12 15 19 2 6  
0 2 + 6 8 11 13 17 2 3  
0 2 4 6 8 10 12 1 5  2 1  
0 2 3 5 7  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  8 9 1 2 1 7  
0 1 3 4 5  7 8 1 1 1 5  
0 1 2 3 5  6 7 9 1 3  
0 1 2 3 4  5 6 7 1 0  
0 1 1 2 2  3 3 4 6 
0 0 0 0 0  1 1  1 1  

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

13 



T A B L E  6- -F IRE B E H A V I O R  AN0 CONTROL I N F O R M A T I O N  FOR P t i ~ T O  4- PP- 4- PC 
(F IRE.  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  MODELS)  

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

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1 5 9 15 21 27 34 4 5  64 
1 4 3 13 19 24 30 4 0  56 
1 4 7 12 17 22 27 35 50 
1 3 7 11 15 1 9  24 32 4 5  
1 3 6 10 14 1 8  22 29 42 
1 3 6 9 13 17 21 27 38 
1 3 5 8 12 15 19 25 36 

1 2 5 R 11 14 17 23 32 
3 2 5 7 10 13 17 22 31 
1 2 4 7 10 13 16 21 30 
1 2 4 7 9 12 15 20 29 
0 2 4 7 9 12 15 1 9  28 
0 2 4 6 9 11 14 19 27 
0 2 4 6 a 11 14 13 25 
0 2 4 6 8 10 13 17 24 
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 9 1 2 1 8  
0 1 2 4 5  6 8 1 1 1 5  
0 1 2 3 4  5 6 8 1 2  
0 1 1 2 3  4 4 6 8 
0 0 1 1 1  2 2 3 4 

1 2 5 8 11 15 i a  24 34 

2 4 6 7 8  9 1 0 1 2 1 4  

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

2 4. 5 6 8 '  8 9 11 13 

14 



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  F O R  PHOTO 5-PP-4-PC 
( 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 0  FROM NFFL  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 
12 
13 
14 

1 3 6 10 13 17 21 27 37 
1 3 6 8 12 15 18 23 32 
1 3 5 8 10 13 16 21 28 
1 2 4 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 5 7 10 12 15 21 
0 2 3 5 7  9 1 1 1 4 1 9  
0 2 3 ‘4 6 8 10 12 17 
0 1 2 4 5  6 8 1 0 1 4  
0 1 2 3 4  5 6 7 1 0  
0 0 1 1 2  3 3 4 6 

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

15 



16 

Ponderosa Pine 

Size Class 1 

Precommercial Thinning 

Tables 8 Through 13 

(Corresponds to P h o t o  Series 1-PP-1-TH t o  6-PP-1-TH i n  
Maxwell and Ward 1 9 7 6 )  



TABLE 8--FIRE BEHAVIOR AND CONTROL INFORMATION FOR PHOTO 1-PP-l-TH 
( F I R E  BEHAVIOR INFORMATION SCALED FROM NFDR MOOELS) 

PERCENT CHAINS  PER HOUR F E E T  

2 
3 
4 
5 
6 
7 

9 
10 
11 
1 2  
1 3  
1 4  
1 5  
1 6  
17 
18  
19 
2 0  
21 
22 
23 
24 

a 

b 3 10 16 23 29  37 48 6 9  
1 4 9 1 4  2 0  26 32 4 2  6 0  
1 4 8 1 3  1 8  2 3  2 9  3 6  5 4  
1 4 7 11 16 2 1  26 3 4  49 
1 3 7 10 1 5  19 24 31 45 
1 3 6 1 0  1 4  18 22 2 9  4 1  
1 3 6 9 13 17 2 1  2 7  3 9  
1 3 5 9 12 1 6  2 0  26 37 
1 3 5 8 11 1 5  19 24 35 
1 2 5 8 11 1 4  1 8  23 3 3  
1 2 5 0 11 1 4  1 7  2 3  32  
1 2 5 7 10 1 3  17 2 2  3 1  
1 2 4 7 10 13 1 6  2'1 30 
1 2 4 ? 9 12 1 5  2 0  28 
0 2 4 6 9 12 1 4  19  2 7  
0 2 4 6 8 11 1 4  18 25 
0 2 3 6 8 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 6 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 

2 4 6 7 8 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 4 6 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  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 b 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  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 1 2 2  2 3 3 3 
0 1 1 2 2  2 2 3 3 
0 1 1 1 1  2 2 2 2 
0 1 1 1 1  1 1  2 2 
0 0 1 1 1  1 1  1 1  
0 0 0 0 0  0 1 1  1 17 



T A B L E  9--FIRE B E H A V l O R  AND CONTROL I N F O R M A T I O N  FOR PHOTO 2- PP- 1- TH 
( F I R E  R E H A V I G R  INFORMATION S C A L E D  FROM N F D R  MODELS)  

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

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1 5 10 17 23 30 38 50 7 1  

1 4 8 13 18 24 30 39 56 
1 4 7 12 17 22 27 35 50 
1 3 7 11 15 2 0  25 32 46 
1 3 6 10 14 18 23 30 42 
1 3 6 9 13 17 21 28 40 
1 3 6 9 12 16 20 26 38 
1 3 5 8 12 15 19 25 36 
1 2 5 8 11 15 18 24 34 
1 2 5 0 11 14 18 23 33 
1 2 5 7 10 14 17 22 32 
1 2 5 7 10 13 16 22 31 
1 2 4 7 10 13 16 21 29 
1 2 4 7 9 12 15 20 28 
0 2 4 6 9 11 14 18 26 
0 2 4 6 8 10 13 17 24 
0 2 3 5 7 9 12 1 6 2 2  
0 1 3 5 6  8 1 0 1 4 2 0  
0 1 2 4 5  7 9 1 2 1 7  
0 1 2 3 4  6 7 9 1 3  
0 1 1 2 3  4 5 6 9 
0 0 1 1 2  2 3 3 5 

1 5 9 15 20 27 33 44 62 
3 5 7 8' 10 11 12 14 16 
2 4 6 7 9 10 11 12 14 
2 4 5 1 9  9 1 0 1 1 1 3  
2 4 5 6 7  8 9 1 0 1 %  
2 3 5 6 7  0 8 9 1 1  
2 3 4 5 6  7 8 9 1 0  
2 3 4 5 6  6 7 8 1 0  
1 3 4 5 5  6 7 8 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 b 7 
1 2 3 3 4  5 5 b 7 
1 2 3 3 4  4 5 5 6 
1 2 2 3 4  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 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  

18 



T A a L E  1 0 - - f I R E  B E H A V I O R  AND CONTkOL I N F O R M A T I O N  FOR PHOTO 3-PP-1-TH 
( F I R E  B E H A V I G R  I N F O R M A T I O N  S C A L E D  FRUM NFDR E1ODELS)  

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

2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
1 2  
1 3  
1 4  
1 5  
1 6  
17 
18 
19 
2 0  
21 
22 
23 
2 4  

1 5 11 17 26 3 1  39  5 1  72 
1 5 9 1 5  2 1  27  34 45 6 4  
1 4 8 1 3  1 3  2 4  30  4 0  5 7  
1 4 8 1 2  17 22  28 3 6  S 1  
1 3 7 11 1 5  20 25  33  47  
1 3 b 10 1 4  l Y  23 3 1  44 
1 3 6 1 0  13 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  1 6  20 2 6  37 
1 3 5 8 12 1 5  1 9  2 5  3 5  
1 2 5 8 11 1 5  1 8  2 4  3 4  
1 2 5 8 11 1 4  1 7  2 3  3 3  
1 2 5 7 10  1 3  1 7  2 2  3 1  
1 2 4 7 1 0  1 3  1 6  2 1  30 
1 2 4 7 3 1 2  15 2 0  2 9  
0 2 4 6 9 1 2  1 4  19  27  
0 2 4 6 8 11 1 3  1 8  25  
0 2 3 5 7 10 1 2  1 6  23 
0 1 3  5 7 9 11 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 9 
0 0 1 1 2  2 3 4 5 

3 6 8 9 11 1 2  1 4  1 6  18 
3 5 7 9 1 0  11 1 3  14 1 7  
2 5 6 8 9 10  11 1 3  1 5  
2 4 6 7 8  9 1 0 1 2 1 4  

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

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

1 3 3 4 5  6 7 a 
1 2 3 4 5 . 5  6 7 8 
1 2 3 4 4  5 5 6 7 
1 2 3 3 4  9 5 6 7 
1 2 3 3 4  4 5 5 6 
1 2 2 3 3  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 ' 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  19 



TABLE 11--FIRE B E H A V I O R  AND CONTROL I N F O R M A T I U N  F U R  PHOTO 4-PP-l-TH 
( 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  NFFL MODELS) 

FUEL E F F E C T I V E  M I D F L A Y E  WIND E F F E C T I V E  MIDFLAME WIND 
M O I S T U R E  ( M I / H )  ( i 4 I / H )  

0 2 4 6 8 1 0  1 2  1 4  1 6  0 2 4 6 8 10 1 2  1 4  16 

PERCENT CHAINS P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
a 3  

0 2 5 7 10 1 2  1 5  2 0  2 7  
0 2 4 6 R 11 1 3  1 7  2 3  
0 2 4 5 7  9 1 2 1 5 2 1  
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  8 9 1 2 1 7  
0 1 3 4 6  7 9 1 2 1 6  
0 1 3 4 5  7 8 1 1 1 1 5  
0 1 2 3 5  6 7 1 0 1 3  
0 1 2 3 4  5 6 8 1 1  
0 1 1 2 3  4 5 6 8 
0 0 1 1 2  2 3 3 5 

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

20 



TA6LE  12--FIRE B E H A V I O R  AND CONTROL INFORHATION F O R  PHDTO 5-PP-1-TH 
( 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  NFFL HUDELS)  

PERC EN1 CHAINS P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

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

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

21 



TABLE 13- FIRE BEHAVIOR AND COE\ITROL INFDRhATIUN F O R  PHOTO 6-PP-1-TH 
' ( F I R E  BEYAVXOR INFORflATfON SCALED FROM NFDR PlUDELS) 

P E K C E N l -  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13  
1 4  
12 
1 6  
1 7  
18 
1 9  
2 0  
2 1  
22 
2 3  
2 4  

CHAINS  PER HOUR 

2 7 15 24 33 43 54 7 1  1 0 1  
2 7 1 3  2 1  29 3 8  48 6 3  89 
2 6 1 2  1 9  26  34  43 5 6  8 0  
1 5 11 17 2 4  3 1  39 5 1  7 2  
1 5 10 1 6  22 28 3 5  4 6  6 6  
1 4 9 1 4  20  2 6  3 3  4 3  5 1  
1 4 9 1 3  19 25  3 1  4 0  57 
1 4 8 1 3  1 8  23  2 9  3 8  5 4  
1 4 8 1 2  17 22 28 36 5 1  
1 4 7 1 2  1 6  2 1  2 6  3 5  4 9  
1 3 7 11 1 6  2 0  2 5  3 3  4 7  
1 3 7 11 1 5  2 0  2 4  3 2  46 
1 3 7 1 0  1 4  19 24 3 1  44 
1 3 6 10 1 6  1 8  23 30  42 
1 3 6 0 13 1 7  2 1  2 8  40  
1 3 6 9 1 2  1 6  20 2 6  38 
1 3 5 8 11 1 5  19  25  35  
1 2 5 7 1 0  1 4  17  2 2  3 2  
1 2 4 7 9 12 15 2 0  2 8  
0 2 4 6 8 1 0  1 3  1 7  2 4  
0 1  3 4 6  8 1 0 1 3 1 9  
0 1 2 3 4  6 7 9 1 3  
0 1 1 2 2  3 4 5 7 

F E E T  

5 4, 1 2  1 5  1 8  20 22 2.5 30 
4 8 11 1 4  1 6  1 8  2 0  23 2 7  
4 7 1 0  1 3  1 5  1 7  1 9  2 1  2 5  
4 7 9 1 2  14  1 5  17  19 23 
3 b 9 11 13 1 4  16 18 2 1  
3 6 8 10 12 13 1 5  16  19 
3 5 8 9 11 1 2  1 4  1 5  l a  
3 5 7 9 1 0  11 1 3  14 1 7  
3 5 7 9 9 11 12 1 3  16 
2 4 6 8 3 1 0  11 1 2  1 5  
2 4 6 7 8  9 1 0 1 2 1 4  
2 4 5 7 9  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 4 5 6  7 8 9 1 0  
1 3 4 5 6  6 7 8 9 
1 2 3 4 5  6 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 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  

22 



Ponderosa Pine and Associated Species 

Size Class 4 

Partial Cut 

Tables 14 Through 21 

(Corresponds t o  Photo Series 1-PP&ASSOC-4-PC to  
8-PP&ASSOC-4-PC in Maxwell and Ward 1976) 

23 



TABLE 14--FIRE B E H A V I O R  AND CONTROL INFORMATION F O R  PHOTO 1-PPEASSOC-4-PC 
( F I R E  BEHAVIOR I N F O R M A T I O N  S C A L E D  F R O M  NFFL 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 
12 
13 

0 2 4 6 8 10 12 16 22 
0 2 3 5 7  9 1 1 1 4 1 9  
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  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  6 7 9 1 2  
0 1 2 3 4  5 6 8 1 1  
0 1 1 2 3  4 5 4 9 
0 0 1 2 2  3 3 4 6 
0 0 0 1 1  1 1  2 2 

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 
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 
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  2 2 2 2 
0 1 1 1 1  1 1  1 2  
0 0 0 0 0  1 1  1 1  
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TABLE 15-FIRE BEHAVIOR AND CONTROL INFORNATION FOR PHOTO Z-PP&ASSOC-G-PC 

PERCENT CHAINS PER HOUR F E E T  

2 
3 
4 
5 
6 
7 
6 
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 0  0 0 0 0 
0 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 0 

0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 0 
0 0 0 0 0  0 0 0 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 
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TABLE 16--FIRE BEHAVIQR AND CONTROL I N F O R H A T I O N  FOR PHOTO 3-PPEASSOC-G-PC 
( F I R E  B E H A V I O R  I N F O R H A T I O N  S C A L E D  F R O M  NFFL M O D E L S )  

PERC E N 1  CHAINS PER HOUR F E E T  

2 
3 
4 
5 
6 
9 

9 
10 
11 
12 
13 
14 

a 

1 3 6 8 12 15 1 8  23 32 
1 2 5 7 10 13 15 20 28 
0 2 4 6 9 11 14 18 2 4  
0 2 4 6 8 10 13 16 22 
0 2 4 6 8 10 12 15 21 
0 2 3 5 7  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 3  
0 1 3 4 6  7 9 1 2 1 6  
0 1 2 4 5  6 8 1 0 1 4  
0 1 2 . 3 4  5 6 8 1 1  
0 1 1 2 3  3 4 5 7 
0 0 0 1 1  1 1  2 2 

1 2 3 4 5  5 6 6 8 
1 2 3 4 +  5 5 4 7 
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 5 
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 4 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  
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TABLE 17--FIKE BEHAVIOR AND CONTROL I N F O R M A T I O N  FOR PHOTO 4-PP&ASSOC-4-PC 
( F I R E  B E H A V I O R  INFOKMATION S C A L E D  F R O M  NFFL MODELS)  

PERCENT CHAINS  PER HOUR F E E T  

2 
3 
4 
5 
4 
7 
8 
9 

10 
11 
12 
13 
14 

1 3 6 8 12 15 18 23 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 1 3  16 2 2  
0 2 4 5 7 10 1 2  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 4 5  6 8 1 0 1 4  
0 1 2 3 4  5 6 8 1 1  
0 1 1 2 3  3 4 5 7 
0 0 0 1 1  1 1  2 2 

1 2 3 4 5  5 6 6 8 
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 6 
1 2 2 3 3  4 4 5 5 
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 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  
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28 
T A B L E  18--FIRE B E H A V I O R  A N D  CONTROL . I N F f l R M A T I O N  F O R  PHOTO 5-PPEASSOC-G-PC 

( F I R E  B E t i 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 T  

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
16 

1 3 5 8 10 13 16 21 29 
0 2 4 7 9 1 L  14 16 25 
0 2 4 6 i3 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 6  8 1 0 1 3 1 6  
0 1 3 4 6 8 10 12 1'7 
0 1 3 4 6  7 9 1 2 1 6  
0 1 2 4 5  f 8 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 5 
0 0 0 0 0  0 0 0 1 

1 2 3 4 4  5 5 6 f  
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 3 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 3 
0 1 1 1 2  2 2 2 3 
0 1 1 1 1  1 1  I 2  
0 0 0 0 0  0 0 0 0 



T A B L E  19--FIRE B E H A V I O R  AElD CONTROL I N F O R M A T I O N  FOR PHOTO 6-PPhASSOC-G-PC 
( F I R E  B E H A V I O K  I N F O R M A T I O N  S C A L E D  F R O M  NFFL r i f l D f L S )  

PERCENT CHAINS P E R  HOUR F E E T  

2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 

a 

1 3 6 9 1 3  16 20 2 5  3 5  
1 3 5 0 11 1 4  17 2 2  3 0  
1 2 5 7 IO 12 15 19 27 
0 2 4 6 9 11 1 4  1 8  2 4  
0 2 4 6 8 10 1 3  16 2 3  
0 2 4 6 8 10 1 2  16 2 2  
0 2 4 5 7  9 1 2 1 5 2 1  
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 1 1 6  
0 1 2 3 5  6 7 9 1 3  
0 1 2 2 3  4 5 0 9 
0 0 1 1 1  2 2 3 4 

1 3 4 5 5  6 b 7 8 
1 2 3 4 5  5 6 6 7 
1 - 2 3 4 4  5 5 b 7 
1 2 3 3 4  4 5 5 b 
1 2 3 3 4  4 5 5 4 
1 2 3 3 4  4 4 5 6 
1 2 3 3 4  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 2 3  3 4 4 5 
1 1 2 . 2 2  3 3 3 4 
0 1 1 2 2  2 2 2 3 
0 0 1 1 1  1 1  1 1  
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TABLE 20--FIRE B E H A V I O R  AND C O N T R O L  I N F O R M A T I O N  FGR P H g T O  7-PPEASSOC-4-PC 
( F I R E  B E H A V I O R  INFORl4AT ION S C A L E D  F R O M  NFFL M O D E L S )  

PERCENT CHAINS P E R  HOUR. F E E T  

2 
3 
4 
5 
6 
? 
8 
9 

10 
11 
12 
13 
14 

1 3 5 8 11 14 17 22 31 
0 2 5 7 10 12 15 19 26 
0 2 4 ti 8 11 13 17 23 
0 2 4 6 8 10 12 16 21 
0 2 3 5 7  9 2 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 4 6  8 1 0 1 2 1 7  
0 1 3 4 6  7 9 1 1 1 5  
0 1 2 3 5  6 7 1 0 1 3  
0 1 2 3 4  5 6 7 1 0  
0 1 1 2 2  3 4 3 6 
0 0 0 0 1  1 1  1 2  

1 2 3 4 4  5 6 6 7 
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 5 
1 2 2 3 3  4 4 4 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 3 4 4 
1 1 2 2 2  3 3 3 4 
0 1 1 2 2  2 2 3 3 
0 1 1 1 1  1 2  2 2 
0 0 0 0 0  0 0 0 1 
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T A B L E  Z ’ L - - F I R E  B E H A V I O R  A N D  C O N T G O L  I N F O R M A T I O N  F O R  PHOTO 8 - P P h A S S O C - 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 N  S C A L E D  F R O M  NFOR IYDDELS) 

F E E T  P E R C E N T  CHAINS P E R  H O U R  

2 
3 
4 
5. 
6 
7 
a 
9 

10 
11 
12 
13 
1 4  
1 5  
16 
17 
18 
19 
20 
21 
22 
23 
2 4  

1 5 10 16 22 28 35 47 66 
1 4 9 14 19 25 31 41 58 
1 4 8 li! 17 22 28 37 52 
1 3 7 11 16 2 0  25 3 3  47 
1 3 6 10 14 19 23 30. 43 
1 3 6 9 13 17 21 28 40 
1 3 6 9 12  16 20 2 6  37 
1 3 5 8 12 15 19 25 35 

1 2 5 8 11 14 17 23 32 
1 2 5 7 10 13 17 22 31 
1 2 4 7 10 13 16 21 30 
1 2 4 7 9 12 1 5  20 29 
0 2 4 6 9 12 15 19 28 
0 2 4 6 9 11 14 18 26 
0 2 4 6 8 11 13 17 25 
0 2 3 S 8 10 12 16 23 
0 2 3 5 7  9 1 1 1 5 2 1  
0 1 3 4 6  8 1 0 1 3 1 8  
0 1 2 4 5  7 8 1 1 1 6  
0 1 2 3 4  5 7 9 1 2  
0 1 1 2 3  4 5 6 9 
0 0 1 1 2  2 2 3 5 

1 2 5 a 11 14 18 24 34 

3 5 7 9 11 12 13 15 18 
3 5 7 8 1 0  11 12 14 16 
2 4 b 8 9 . 1 0  11 13 1 5  
2 4 6 7 8  9 1 0 1 2 1 4  
2 4 5 6 8  8 9 1 1 1 3  
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 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 f 8 
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 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 
0 1 1 2 2  2 2 3 3 
0 1 1 1 1  2 2 2 2 
0 1 1 1 1  1 1  1 2  
0 0 0 0 1  1 1  1 1  31 



32 

Lodgepole Pine 

Size Class 3 

Clea IC a t 
Table 22 

(Corresponds to Photo S e r i e s  1-LP-3-CC i n  Maxwell and 
Ward 1976) 



TABLE 22--FIRE BEHAVIOR AND CONTROL INFORMATION F O R  PHOTO 1-LP-3-CC 
( F I R E  B E H A V I O R  INFORMATION S C A L E 0  F R O M  NFFL M O D E L S )  

PERCENT CHAINS P E R  HOUR F E E T  

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

0 2 4 6 9 11 14 18 2 4  
0 2 4 5 7 10 12 15 21 
0 2 3 5 7  0 1 0 1 3 1 8  

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

0 1  3 4 6  a i 0 1 2 1 7  

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 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  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 1 2  2 2 2 3 
0 1 1 1 1  1 2  2 2 
0 0 0 1 1  1 1  1 1  
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Lodgepole Pine 

Size Class 3 

Partial Cut 
Tables 23 Through 27 

( C o r r e s p o n d s  t o  Photo Series 1-LP-3-PC t o  5-LP-3-PC i n  
Maxwell and  Ward 1976) 



T A B L E  23--FIRE BEHAVIOR AND CONTROL I N F O R M A T I O N  FOR PHOTO 1-LP-3-PC 
( 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  NFFC M O D E L S )  

PERCENT CHAINS P E R  HOUR FEET 

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

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

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



36 
T A B L E  24--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 2 -LP-3 -PC 

( F I R E  B E H A V I O R  I N F O R H A T I O N  S C A L E D  F R O M  NFFL  r* IOOELS)  

PERCENT CHAINS P E R  tlOUR F E E T  

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

0 2 5 7 10 12 15 19 2 7  
0 2 4 6 8 10 13 16 23 
0 2 3 5 7  9 1 1 1 5 2 0  
0 2 3 5 7  9 1 0 1 3 1 9  
0 2 3 5 6  8 1 0 1 3 1 7  
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  7 8 1 1 1 5  
0 1 2 3 5  6 7 9 1 3  
0 1 2 3 +  5 6 8 1 1  
0 1 1 2 3  4 5 6 8 
0 0 1 1 2  2 2 3 4 

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



TABLE 25--FIRf BEHAVIOR AND CONTROL INFORMATION FCR PHOTO 3-LP-3-PC 
(F IRE BEHAVIOR INFORMATION SCALED FROh NFOR M O D E L S )  

PERCENT CHAINS PER HOUR F E E T  

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
16 
1 5  
1 6  
17 
18 
19 
20 
2 1  
22 
23 
2 4  

1 4 8 13  18  2 3  29  38  5 4  
1 3 7 11 1 6  2 1  2 6  3 4  48  
1 3 6 1 0  1 4  1 8  23  3 0  43 
1 3 6 9 1 3  1 7  2 1  2 7  3 9  
1 3 5 8 1 2  1 5  1 9  2 5  35 
1 2 5 8 11 1 4  1 7  23 33  
1 2 5 7 1 0  1 3  16 2 1  3 1  
1 2 4 7 9 1 2  15  2 0  2 9  
0 2 4 6 9 1 2  15  1 9  28  
0 2 4 6 9 11 1 4  1 9  26  
0 2 4 6-  8 11 1 4  1 8  2 5  
0 2 4 6 8 11 1 3  1 7  2 4  
0 2 3 6 8 1 0  1 3  1 7  2 4  
0 2 3 5 7 1 0  1 2  1 6  2 3  
0 2 3 5 7  9 1 1 1 5 2 1  
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  6 8 1 1 1 5  
0 1 2 3 4  5 7 ' 9 1 3  
0 1 1 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 8  9 1 0 1 2 1 4  
2 4 5 6 7  0 9 1 1 1 2  
2 3 5 6 7  d 8 1 0 1 1  
2 3 4 5 6  7 9 9 1 0  
1 3 ' 4  5 6 6 7 8 10 
1 3 4 5 5  6 7 8 9 
1 2 3 4 5  6 6 7 d 
1 2 3 4 5  5 6 6 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 5 5 
1 1 2 3 3  3 4 4 5 
1 1 2 2 3  3 3 4 5 
3 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  2 2 2 2 
0 1 1 1 1  1 1  2 2 
0 ' 0 1 1 1  1 1  1 1  
0 0 0 0 0  0 1 1  1 37 



T A 8 L E  26- -F IRE BEHAVIOR A N D  C O N T R O L  I N F O R M A T I O N  f O R  PHOTO 4-LP-3-PC 
( F I R E  DEHAVIOR INFnKMATION SCALED FROM NFDR M O D E L S )  

P E R C E N T  CHAIFlS P E R  HOUR FEET 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1 3 11 17 24 31 38 50 72 
1 5 9 15 21 27 34 44 63 
1 4 a 13 19 24 30 40 56 
1 4 8 12 17 22 27 3 6  51 
1 3 7 11 15 20 25 33 47 
1 3 6 10 14 19 23 30 43 
1 3 6 9 13 17 22 28 40 
1 3 6 9 13 16 20 27 38 
1 3 5 9 12 16 20 26 36 
1 3 5 it 11 15 19 25 35 

1 2 5 8 11 14 17 23 32 
1 2 5 7 10 13 17 22 31 
1 2 4 7 10 13 16 21 30 
1 2 4 7 9 12 15 20 28 
0 2 4 6 9 11 14 19 27 
0 2 4 6 8 11 13 17 25  
0 2 3 5 7 10 12 16 22 
0 1 3 5 7  9 1 1 1 4 2 0  
0 1 2 4 6  7 9 1 2 1 9  
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 

1 2 5 a 11 14 18 24 34 

3 6 9 11 13 15 16 18 22 
3 6 8 10 12 13 15 17 20 
3 5 7 9 11 12 13 15 18 
3 5 7 8 10 11 12 14 16 
2 5 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 10' 11 13 
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 1  
2 3 4 5 6  7 7 8 1 0  
1 3 4 5 6  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 5 6 9 
1 2 3 3 4  5 5 6 9 
1 2 2 3 +  4 4 5 6 
1 2 2 3 3  4 4 4 5 
1 1 2 2 3  3 3 4 3 
1 1 2 2 2  3 3 3 4 
0 1 1 2 2  2 2 3 3 
0 1 1 1 1  1 2  2 2 
0 0 0 1 1  1 1  1 1  
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T A B L E  27--FIRE BEHAVIOR AND CiINTR131 I N F O R M A T I O N  F O R  P H O T O  5-LP-3-PC 
( F I R E  B E i i A V X O R  I N F O R M A T I O N  S C A L E D  FROlY NFFL M O D E L S )  

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

2 
3 
4 
5 
4 
7 
8 
9 
10 
11 
1 2  
13 
1 4  

1 3 5 8 11 14 i a  23 3 1  
0 2 5 7 10 12 15 19 2 7  
0 2 4 6 9 11 13 17 2 4  
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 2 3 5 6  8 1 0 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 3  
0 1 2 3 4  5 6 8 1 1  
0 1 1 2 2  3 4 5 7 
0 0 0 0 1  1 1  1 2  

1 2 3 4 5  5 6 b 7 
1 2 3 3 4  4 5 6 6 
1 2 3 3 4  4 4 5 6 
1 2 2 3 3  4 4 5 5 
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 3 4 4 
1 1 2 2 2  3 3 3 4 
0 1 1 2 2  2 2 3 3 
0 1 1 1 1  1 2  2 2 
0 0 0 0 0  0 0 1 1  
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Appendix 1 

Fire Perimeter and Area Calculation Graphs and Formulas 

(Adapted from Fire Behavior Officer's Field Reference, 
National Interagency Fire Training Center, Marana, 
Arizona) 
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p = Perimeter WHERE. 
KP = Perimeter factor 
R = Rate of spread (chains per hour) 
T = Time (hour); 1-hour maxlmum 
KA = Area factor 
D = R x T; spread distance (chains) 

(chains) 

P = KpD 
= K P m n  

A = Area(acres) 

A = K ~ D *  
= K*(RXT,’ 
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0.10 

0.09 
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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 line constructed by one person 

4 3  



The r 
(tab1 
Use t 

esistance t o  control  r a t i ng  ( tab le  28) times flame length adjustment factor  
e 2 9 )  times slope adjustment fac tor  ( tab le  30) equals t he  adjusted ra t ing.  
able 31 t o  convert adjusted ra t ing  t o  ac tua l  res is tance t o  control .  

Tab le  28--Ebel resistance t o  control  ra t ings  b y  pho to  numbed  

PHOTO NUMBER RATING PHOTO NUMBER RATING 

1-PP-4-cc 5 l-PP&ASSOC-4-PC 4 
2-PP-4-cc 8 2-PP&ASSOc-4-PC 3 

3-PP&AsSOc4-PC 9 
1-PP-4-PC 2 4-PP&AsSOc-4-PC 5 
2 -PP4-PC 4 5 -PP&ASSOc-4-PC 6 
3-PP4-PC 4 6-PP&AS SOC-4-PC 7 
4 -PP-4-PC 6 7-PPMSSOc-4-PC 9 
5-PP-4-PC 6 8-P P6ASSOC-4-PC 9 

------~-----------o-_________________I__----------------~---~--o--~~-~----~---- 

1-PP-1-TH 5 .  1-LP-3-cc 4 
2-PP -1-TH 7 
3 -PP-l-TH 8 1 -LP-3-PC 2 
4-PP-1-TH 6 ,  2-LP-3-P c 4 
5-PP-1-TH 6 3-LP-3-PC 4 
6-PP -1-TH 9 4-LP-3-P c 6 

5 -LP-3-PC 8 
------------------o--------------------~------~----------------o----oo--------- 

lRatings d e r i v e d  f r o m 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 Fores  t and  Range Experiment S t a t i o n ,  R x t l a n d  , Oregon) 
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Table 29--Flame length adjustment factor 

Flame length ( f e e t )  

Adjustment factor 

0-4 5-8 9-12 13+ 

1 1.5 2.0 3.0 

Table 3O--Slope adjustment factor 

d 

Slope (percent) 0-30 31-60 61-75 75+ 

Adjustment factor 

45 

1 . 2  1.5 1.9 I 1 



46 
Table 31-Conversion of  rating values t o  chains per 
hour of  'Line constructed by 1 person 

*GPO 797499 



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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