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NATIONAL FIRE-DANGER RATING SYSTEM FINE-FUEL MOISTURE 
CONTENT TABLES--AN ALASKAN ADAPTATION 
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s i t i on ,  herbac:.6:bg " 

were developed f o r  u s e  w N a t i o n a l  Fire-Danger R a t i n g  Sy 
(NFDRS) i n  Alaska.  The t a b l e s ,  which a r e  a c t u a l l y  l o c a l  sup  
ments t o  t h e  NFDRS, u  b u l b  and dewpoint temperature& a s  t h  
b a s i c  d a t a  f o r  e n t r y . % n g a ' t h e  t a b l e s .  Comparisons have been made 
i l l u s t r a t i n g  d i f  f  a$&nces r e s u l t i n g  from d a n g e r - r a t i n g  c a l c u l a t i o n s  
based on t h e  "ape&!" f i n e - f u e  m o i s t u r e  t a b l e s  v e r s u s  t h e  s t a n d a r d  NFDRS 

2 j  f ine - f  u e l  p&id&;e t a b l e s  .- 

L I - F a h r e n h e i t  i s  used throughout  t h i s  r e p o r t .  

'/ U. S .  F o r e s t  S e r v i c e .  N a t i o n a l  Fire-Danger R a t i n g  System hand- 
book, 5100-26 ( r e v .  2 / 6 4 ) .  



I n  review, t h e  i n i t i a l  s t a g e  of development of t he  NFDRS was t h e  
spread phase. A b a s i c  spread index provides  r a t i n g s  of t h e  r e l a t i v e  
r a t e  of spread f o r  e i t h e r  f i n e  o r  i n t e rmed ia t e  f u e l s .  Figure 1 shows 
diagrammatical ly  t h e  spread phase and i t s  components. A s  can c l e a r l y  
be seen ,  f i ne - fue l  mois ture  i k  r e a l l y  t h e  key component. This  element 
was normally obtained by use  of e i t h e r  d ry  bulb temperature  and r e l a t i v e  
humidity o r  d ry  bulb temperature  and wet bulb depress ion .  

The t a b l e s ,  a s  p resen ted  i n  t h i s  paper ,  have been adopted by t h e  
Bureau of Land Management f o r  u s e  throughout t he  i n t e r i o r  of Alaska. 
These same t a b l e s  have a l s o  been used i n  development of danger-rat ing 
in format ion  from h i s t o r i c a l  weather r eco rds  on which only  d ry  bulb 
temperatures  and dewpoint temperatures  were a v a i l a b l e .  Computer 
programs have a l s o  been adapted t o  u t i l i z e  t h e  f u e l  mois ture  t a b l e s  
ou t l i ned .  

PROBLEM 

Two c l o s e l y  r e l a t e d  l o c a l  problems prompted t h e  development of an 
a d d i t i o n a l  s e t  of t a b l e s  t o  supplement those  a l r eady  a v a i l a b l e .  I n  
one ca se ,  a h i s t o r i c a l  record  f o r  Alaska on t h e  broades t  d a t a  base  
p o s s i b l e  was needed f o r  r e sea rch  and development purposes.  The second 
problem involved t h e  day-to-day requirements  of p r o t e c t i o n  agenc ies  
us ing  the  NFDRS i n  Alaska. Many of t h e  weather r eco rds  f o r  Alaska 
have only  d ry  bulb and dewpoint temperatures  on them. Over 50 percent  
of t he  f i re-danger  s t a t i o n  network observa t ions  i n  Alaska a r e  obtained 
from the  Federa l  Avia t ion  Adminis t ra t ion  and Weather Bureau t e l e t y p e  
network s t a t i o n s  which provide on ly  d ry  bu lb  and dewpoint temperatures .  
E s s e n t i a l l y  then ,  d a t a  f o r  Alaska--both of a  h i s t o r i c a l  n a t u r e  and f o r  
d a i l y  o p e r a t i o n a l  use--was n o t  a v a i l a b l e  i n  a  r e a d i l y  u sab l e  form. 
Therefore ,  i f  f i ne - fue l  mois-ture t a b l e s  could be  developed which would 
use  t h e  e x i s t i n g  weather d a t a ,  many of our problems would be e l imina ted .  

TABLES 

A formula developed by J. J. Keetch and George ~ ~ r a m , 2 /  which 
i n d i c a t e s  t h e  r e l a t i o n s h i p  of d ry  bulb temperature  and dewpoint temper- 
a t u r e  t o  f i n e - f u e l  mois ture ,  was t h e  b a s i s  f o r  t h e  t a b l e s .  The 
formula is  a s  fol lows:  

Log, M=3.849244-0.032019~~+0.018703~P-0.173610Log~(DB-DP) 

where M=fine-fuel mois ture  ( i n  pe rcen t )  
DB=dry bulb temperature  (degrees  F.)  
DP=dewpoint temperature  (degrees  F.) 

2' U. S .D .A. Fo re s t  Serv ice .  Der iva t ion  of spread phase t a b l e s ,  
Nat iona l  Fire-Danger Rat ing System, D iv i s ion  of F i r e  Control ,  
Washington, D.C. 1966. 
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Figure  1. --Components of the spread phase, National Fire-Danger 
Rating Sys tern. 



S e v e r a l  t a b l e s  were developed,  i n  which d r y  b u l b  t empera tu re  and 
dewpoint t empera tu re  were used as t h e  e n t r y  data.&/ The f i n a l  t a b l e  
dec ided  upon i n  t h e  developmental  phase  had conven ien t  t empera tu re  
r a n g e s  t o  work w i t h .  Values i n  t h e  t a b l e  are t h e  r e s u l t  of t h e  above 
formula  and midpoin t  v a l u e  of t h e  a p p r o p r i a t e  d r y  b u l b  and dewpoint 
t empera tu re  range  (e .g . ,  80-84 would b e  r e p r e s e n t e d  by a  midpoin t  v a l u e  
of 8 2 ,  e t c . ) .  For t h e  purpose  of development and a n a l y s i s ,  o n l y  t h e  
t a b l e  f o r  t h e  cured herbaceous  s t a g e  was cons idered  ( t a b l e  4 ,  "Appendix"). 
Tab les  f o r  t h r e e  s t a g e s  of v e g e t a t i v e  maturat ion--green,  t r a n s i t i o n ,  
and cured--are g i v e n  i n  t h e  appendix.  

COMPARISONS 

The NFDRS t a b l e s  used i n  Alaska a r e  t h e  v e r s i o n  u s i n g  d r y  bu lb  
t empera tu re  and wet b u l b  d e p r e s s i o n  ( f o o t n o t e  2 ) .  These t a b l e s  and 
t h e  r e s u l t i n g  f u e l  m o i s t u r e s  and danger  indexes  were cons idered  a s  t h e  
s t a n d a r d .  F u e l  m o i s t u r e s  and danger  indexes  were c a l c u l a t e d  by u s e  of 
t h e  new f u e l  m o i s t u r e  t a b l e s ,  b u t  t h e  same weather  d a t a  were compared 
w i t h  t h e  s t a n d a r d .  

F ine- fue l  m o i s t u r e s ,  s p r e a d  i n d e x e s ,  and b u i l d u p  indexes  were c a l -  
c u l a t e d  from d a t a  from two weather  s t a t i o n s - - F o r t  Yukon ( 2  y e a r s )  and 
Big D e l t a  (3 years)--by u s e  of b o t h  t h e  s t a n d a r d  and t h e  new t a b l e .  
These d a t a  covered e a s y ,  average ,  and s e v e r e  f i r e  seasons .  The r e s u l t -  
i n g k v a l u e s  provided 915 d a t a  p o i n t s  f o r  comparison and e v a l u a t i o n  checks .  

Fuel-mois ture  contents . - - In  a  check of midpoint  v a l u e s  of t h e  new 
t a b l e  f o r  each of i t s  300 c e l l s ,  257 c e l l s  a g r e e  w i t h i n  20.5 p e r c e n t  
m o i s t u r e  c o n t e n t  w i t h  t h e  s t a n d a r d  t a b l e  v a l u e s .  The m a j o r i t y  of t h e  
l a r g e r  d i f f e r e n c e s  occur  below a d r y  b u l b  t empera tu re  of 3 2 O ~ .  where 
t h e  m o i s t u r e  c o n t e n t s  r u n  t o o  h i g h .  Other  d i f f e r e n c e s  occur  above t h e  
dewpoint r ange  of 50°-5g0 F. where each i n d i c a t e d  m o i s t u r e  c o n t e n t  
immediately above each of t h e  30+ v a l u e s  i s  t o o  low. 

Although d i f f e r e n c e s  of f u e l  m o i s t u r e  v a l u e s  o b t a i n e d  by t h e  new 
t a b l e s  do o c c u r ,  many of them have a  tendency t o  become minimized o r  
l o s t  i n  subsequent  index  c a l c u l a t i o n  s t e p s .  The r e a s o n  f o r  t h i s  i s  
t h a t  p o r t i o n s  of t a b l e s ,  u s i n g  f i n e - f u e l  m o i s t u r e  c o n t e n t  a s  one of  
t h e  e n t r y  d a t a ,  u s e  i t  i n  t h e  form of ranges .  For example, i n  a  c a l -  
c u l a t i o n  o f  a d j u s t e d  f u e l  m o i s t u r e  v a l u e s ,  f i n e - f u e l  m o i s t u r e  c o n t e n t  
v a l u e s  of 9 .5  through 11 would r e s u l t  i n  t h e  same answer because  of - 
t h e  t a b l e  c h a r a c t e r i s t i c s .  T h i s  same s i t u a t i o n  e x i s t s  i n  t h e  sp read  
index  t a b l e  c a l c u l a t i o n s  above a  f u e l  m o i s t u r e  v a l u e  of 10 .  

4' Barney, Richard 3. Development of f  i n e - f u e l  m o i s t u r e  t a b l e s  
f o r  t h e  N a t i o n a l  Fire-Danger R a t i n g  System i n  Alaska.  1967.  (Unpub- 
l i s h e d  r e p o r t  on f i l e  a t  t h e  I n s t i t u t e  of Northern F o r e s t r y ,  Juneau,  
Alaska.  ) 



When t h e  t a b l e  i s  made r e l a t i v e l y  compact and 5' temperature  
ranges  a r e  used,  some of t h e  s e n s i t i v i t y  and, t h e r e f o r e ,  accuracy is  
l o s t .  However, a  t a b l e  us ing  s i n g l e  degrees  of d ry  bu lb  and dewpoint 
temperature  would be cumbersome. A compromise of t a b l e  s i z e  maintained 
an  accep t ab l e  l e v e l  of accuracy.  S ince  d ry  bu lb  temperature  ranges  
a r e  used i n  t h e  s tandard  t a b l e s ,  t h i s  procedure was cont inued.  

Spread and bu i ldup  indexes.--As was mentioned e a r l i e r ,  danger- 
* 

r a t i n g  indexes were c a l c u l a t e d  on t h e  b a s i s  of bo th  t h e  s tandard  and 
t h e  new f u e l  mo i s tu r e  t a b l e s .  Values f o r  i n d i v i d u a l  days were compared 
by s u b t r a c t i o n  of t h e  index based on s tandard  t a b l e s  from t h e  index 
based on t h e  new t a b l e s ,  r e s u l t i n g  i n  p l u s ,  minus, o r  ze ro  d i f f e r e n c e s .  
Table 1 l i s ts  t h e  d i f f e r e n c e s  encountered i n  bo th  spread-index and 
buildup-index v a l u e s .  A nega t i ve  d i f f e r e n c e  i n d i c a t e s  t h a t  t h e  index 
c a l c u l a t e d  on t h e  b a s i s  of t h e  new t a b l e s  was l e s s  o r  lower than  t h e  
s tandard  t a b l e  v e r s i o n  and s p o s i t i v e  ddf f  e rence  i n d i c a t e s  i t  was 
g r e a t e r  o r  a  h ighe r  va lue .  

A s  shown i n  t a b l e  1, t h e  indexes c a l c u l a t e d  on t h e  b a s i s  of  t h e  
new f i n e - f u e l  mo i s tu r e  t a b l e s  tended t o  be somewhat lower than  those  
c a l c u l a t e d  from t h e  s tandard  t a b l e s .  However, 84 pe rcen t  of both 
index v a l u e s  were w i t h i n  5 5  index p o i n t s  of t h e  s t anda rd ,  and 93 per- 
c e n t  were w i t h i n  +9 index p o i n t s  f o r  t h e  915 days compared. 

A t a b u l a t i o n  of d i f f e r e n c e s  by spread-index ranges  ( t a b l e  2)  shows 
t h a t  t h e  magnitude of t h e  d i f f e r e n c e  g e n e r a l l y  dec rea se s  a s  t h e  spread 
index i n c r e a s e s .  The ve ry  h igh  d i f f e r e n c e  of minus 30 i n  t h e  0-9 
spread-index range  occurred a t  temperatures  w e l l  below f r e e z i n g  and 
is  of l i t t l e  p r a c t i c a l  importance.  Many of t h e  o t h e r  r e l a t i v e l y  l a r g e  
v a r i a t i o n s  occur red  when new f i n e - f u e l  mo i s tu r e  con t en t  v a l u e s  r e s u l t e d  
i n  e n t r y  of t h e  spread index t a b l e s  one o r  two rows above o r  below 
t h e  p o i n t  of e n t r y  of s tandard  f i n e - f u e l  mo i s tu r e  con t en t  v a l u e s  under 
t h e  same weather  cond i t i ons .  

A s i m i l a r  t a b u l a t i o n  f o r  buildup-index ranges  ( t a b l e  3 )  shows 
t h a t  t h e  d i f f e r e n c e  i n c r e a s e s  a s  t h e  bu i ldup  index i n c r e a s e s  up t o  a  
p o i n t ,  then  t a p e r s  o f f .  Since t h e  bu i ldup  i s  a  cumulat ive index ,  such 
a  s i t u a t i o n  i s  t o  be expected.  Any d i f f e r e n c e  encountered is normally 
10 pe rcen t  o r  l e s s  when compared t o  t h e  s tandard  v e r s i o n  of t h e  index 
v a l u e s .  The maximum d i f f e r e n c e  was a  -14 occu r r i ng  i n  t h e  80-99 
buildup-index range.  

SUMMARY 

Fine-fuel  mo i s tu r e  t a b l e s  have been cons t ruc t ed  w i th  20  ranges  
of d r y  bu lb  temperature  and 21 ranges  of dewpoint temperature  of 5' F. 
each. The ranges  break  a t  convenient  p o i n t s  f o r  easy u s e  and a r e  
l i m i t e d  enough i n  s i z e  and number t o  a l low f o r  a  r e l a t i v e l y  compact 
t a b l e .  I n  t h e  u se  of t h e s e  t a b l e s ,  c a l c u l a t i o n  w i l l  au toma t i ca l l y  be 



Table  1.--Distribution of spread- and buildup-index differences 

based on new and standard fuel moisture tables 
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A n e g a t i v e  d i f f e r e n c e  i n d i c a t e s  t h a t  t h e  index  c a l c u l a t e d  on 

Spread index  

t h e  b a s i s  of  t h e  new t a b l e s  was l e s s  o r  lower than  t h e  s t a n d a r d  t a b l e  
v e r s i o n  and a  p o s i t i v e  d i f f e r e n c e  i n d i c a t e s  i t  was g r e a t e r  o r  a  h i g h e r  
v a l u e .  

Buildup index  

Number 
of c a s e s  

Number 
of  c a s e s  P e r c e n t  P e r c e n t  



Table  2.  --Differences i n  spread-index values based on new and 

standard fuel moisture tables,  by index ranges 

Note: D i f f e r ence  equa l s  index v a l u e  c a l c u l a t e d  w i th  new f u e l  
mois ture  t a b l e s  minus index v a l u e  c a l c u l a t e d  w i th  s tand-  
a rd  f u e l  mois ture  t a b l e s .  

Spread- 
index range  

ad ju s t ed  f o r  e l e v a t i o n a l  d i f f e r e n c e s  s i n c e  dewpoint temperatures  a r e  
determined i n  such a  manner a s  t o  account  f o r  d i f f e r e n c e s  i n  p r e s s u r e  
o r  e l e v a t i o n .  

Although d i f f e r e n c e s  have r e s u l t e d  i n  indexes  based on t h e  s tand-  
a rd  f i n e - f u e l  mo i s tu r e  t a b l e  and new f i n e - f u e l  mo i s tu r e  t a b l e  v e r s i o n  
of c a l c u l a t i o n s ,  they  appear  t o  be w e l l  w i t h i n  accep t ab l e  l i m i t s  f o r  
u s e  i n  Alaska.  We have more v a r i a t i o n  i n  t h e  count ry  and weather 
between our  widely s c a t t e r e d  f i re -danger  s t a t i o n s  than  occurs  i n  t h e  
t a b l e s  and r e s u l t a n t  indexes .  Also,  we a r e  unable ,  a t  t h i s  t ime,  t o  
p rov ide  any p r e c i s e  i n t e r p r e t a t i o n  of t h e  r e l a t i v e  index numbers i n  
terms of r e a l  v a l u e s  i n  t h e  f i e l d .  Therefore ,  such d i f f e r e n c e s  a r e  
n o t  very  meaningful a t  p r e s e n t .  D i f f e r ences  encountered i n  our  com- 
pa r i sons  cannot  b e  a t t r i b u t e d  t o  e l e v a t i o n  s i n c e  bo th  t h e  s t a t i o n s  
used a r e ,  f o r  a l l  p r a c t i c a l  purposes ,  a t  t h e  same d i s t a n c e  above s e a  
l e v e l .  

I n  a n  a n a l y s i s  of r eco rds  where danger - ra t ing  d a t a  have been 
c a l c u l a t e d  from t h e  new a s  w e l l  a s  t h e  o ld  t a b l e s  and t h e  two types  of 
d a t a  a r e  pooled, some p recau t ions  should be taken.  I f  t h e  primary 
i n t e r e s t  i s  i n  r e l a t i v e  d i f f e r e n c e s  and r e l a t i o n s h i p s ,  then  no f u r t h e r  
ad jus tments  need t o  be  made. The d a t a  can be used a s  found. However, 

Number 
of c a s e s  

Maximum p l u s  
d i f f e r e n c e  

Maximum minus 
d i f f e r e n c e  

Average 
d i f f e r e n c e  



Table  3 .--Difference in buildup-index values based on new and 

standard fuel moisture tables, by index ranges 

Note: D i f f e r e n c e  e q u a l s  index  v a l u e  c a l c u l a t e d  w i t h  new f u e l  
m o i s t u r e  t a b l e s  minus index  v a l u e  c a l c u l a t e d  w i t h  s t and-  
a r d  f u e l  m o i s t u r e .  

i f  t h e r e  i s  a concern r e g a r d i n g  s p e c i f i c  index  v a l u e s ,  then  perhaps  
a l l  index  v a l u e s  shou ld  be  c a l c u l a t e d  on a common b a s i s  t o  i n s u r e  a 
more p r e c i s e  a n a l y s i s  r e s u l t .  On t h e  o t h e r  hand, n a t u r a l  v a r i a t i o n  
w i t h i n  a n  a r e a  be ing  r e p r e s e n t e d  by such d a t a  may w e l l  e l i m i n a t e  t h e  
need f o r  a common c a l c u l a t i o n  b a s i s  f o r  any a n a l y s i s .  The e v e n t u a l  
a p p l i c a t i o n  o f  r e s u l t s  w i l l  d i c t a t e  whether  d a t a  a r e  pooled when index  
v a l u e s  a r e  a r e s u l t  of mixed new t a b l e  and s t a n d a r d  t a b l e  c a l c u l a t i o n s  
o r  whether t h e y  a r e  p laced  on a common b a s i s  u s i n g  one t a b l e  o r  t h e  
o t h e r  . 

Number 
of c a s e s  

Buildup 
index  range  

Tab les  of m o i s t u r e  c o n t e n t  of f i n e  f u e l s  have been provided i n  t h e  
appendix.  Vers ions  have been p repared  f o r  t h e  c u r e d ,  t r a n s i t i o n ,  and 
g r e e n  v e g e t a t i v e  s t a g e s  of f u e l .  Although a l l  comparisons were based 
on cured v e g e t a t i o n  t a b l e s ,  d e v i a t i o n s  i n  t h e  l e s s  flammable s t a g e s  of 
p l a n t  m a t u r a t i o n  should n o t  b e  a s  c r i t i c a l .  Even though t h e s e  t a b l e s  
were c o n s t r u c t e d  f o r  u s e  i n  Alaska ,  they  could  e a s i l y  be  used anywhere 
t h e  NFDRS i s  employed. The u s e r  must ,  however, b e  aware of and a b l e  
t o  a c c e p t  t h e  v a r i a t i o n s  no ted  i n  o u r  comparisons.  

Maximum p l u s  
d i f f e r e n c e  

Mgximum minus 
d i f f e r e n c e  d i f f e r e n c e  
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Table  4.--Fine-fuel m o i s t u r e  con ten t - -cured  herbaceous  s t a g e  

( I n  p e r c e n t )  

I Dewpoint t empera tu re  ( d e g r e e s  F . )  

Dry b u l b  -15 1 -10 i -5 0 5  10  1 5  20 25 10 i i  40 45 50 55 60 65 70 75 1 80  j 85  
t e m p e r a t u r e  t o :  t o  t o  t o  , t o  t o  , t o  t o  t o  t o  t o  t o  t u  t o  t o  t o  t o  t o  t o  t o  t o  

( d e g r e e s F . )  -11 ,  -6 -1 4  9 1 14 , 19 24 1 9  14 14 44 49 54 59  , 64 69 74 79 84 89 
I 

I 1 I 

45 - 49 4 l  4 . 5  5  5 . 5  6 ' 7  ' 8 1 9  , l o  1 1 1  1 3 1 7  3 0 + '  F i n e - f u e l  
40 - 44 4 . 5 '  5 . 5 ,  6 6 . 5  7 . 5  8 . 5  9 . 5  1 0  j 12 , 1 4  18  , 30+ m o i s t u r e  

I I 
I I I I I 

I I I A c o n t e n t  
35 - 39 ' 5 . 5 1  6.51 7 1 8  I 9  1 0  : 1 1  i 1 3  1 1 5  1 9 '  30+i  ( p e r c e n t )  
30 - 34 7 i 7.51 8 . 5  1 9 . 5  j 1 0  1 2  14 17 21  1 30+ 

1 I ! 
1 

I 
1 6 . 0  o r  more 

1 I 
I I I - 1 0 . 0  - 1 5 . 9  

25 - 29 I 9  1 0  11 i 1 3  1 1 5  1 8  / 22 30+ 1 7.0 - 9 .9  
20 - 24 1 11 1 2  4  1 6  1 9  24 30+ ! ' ' 1 5 . 0  - 6 .9  

3 .0  - 3 .9  
2.9 o r  l e s s  

Drying 
f a c t o r  



Table 5.--Fine-fuel moisture content--transition herbaceous stage 

( I n  pe r cen t )  

Dewpoint tempera ture  (degrees  F. ) 

Drying 
f a c t o r  

Dry b u l b  
tempera ture /  

( d e g r e e s F . )  

105 - 109 
100 - 104 

9 5 - 9 9  
90 - 94 

85 - 89 
80 - 84 

7-57 79 
7 0 - 7 4  

6 5 -  69 
60 - 64 

5 5 -  59 
50- 54 

4 5 -  49 
4 0 -  44 

3 5 -  39 
30 - 34 

25- 29 
20- 24 

1 5 -  19 
1 0 -  14 

w 
r 

-15 
t o  

-11 

6 
6 

6 
6 

6 
6 

6.5 
6.5 

7 
7.5 

8 
8.5 

9 
9.5 

11 
12 

13 
15 

16 
19 

-10 
t o  
-6 

6 
6 

6 
6 

6 
6.5 

6.5 
7 

7 
7.5 

8 
8.5 

9.5 
11 

12 
13 

14 
16 

18 
21 

I 
1 I I ' I  I I 

-5 / 0 j 5 1 10 1 15 / 20 25 1 30 35 / 40 / 45 j 50 ' 55 60 65 , 70 ' 75 80 85 ' 

t o  1 t o  i t o  i t o  t o  1 t o  t o  t o  t o  I t o ;  t o ,  t o  t o ,  t o ,  t o  t o  t o  t o  t o  
-1 1 4 9 ; 1 4 ;  19 24 i 29 / 34 39 1 44 1 49 I 5 4 ,  5 9 ;  6 4 ;  69 7 4 ,  79 84 89 

I 
I 

6.51 6.5 6 6 1  6.5 
I 

6 6.5 6.5 
I 

I I 

7 i 7 I 7 1 7.51 8 i 9 9.5 
6.5; 7 7 7.5 7 . 1  8 , 8.5 ' LO 11 

I I L 
, 1 

6 
6 

6 
6 

6 6 6.51 6.51 6.51 7 7 

I 

6 / 6 

7.51 7.51 8 i 8 / 8.5i 9 1 9.5: 10 11 12 
6 

6 

6 

i 6 

6 
6.51 

6 
6.5 

6.5 
7 

7.5 
8 

8.5 
9 

10 
11 

12 
14 

15 
17 

20 
23 

6 6.51 7 j 7 1 7.5 7.51 8 8.5 9 / 9.5! 10 1 11 12 
1 

13 15 
I I ! , I 

6.5 

6.5 
6.5 

7 
7.5 

7.5 
8 

9 
9.5 

11 
12 

13 
15 

16 
19 

22 
27 

8 i 8 1 8.5 9 1 9-51 10 1 11 , 12 1 13 15 30+ 
8.5 9 , 9.5 10 11 12 11 14 15 30+/ 

I I I I 1 1 I I 

6.5 6.5 
7 7 

7 7.51 7.5 1 7 / 
7 8 

7.5 

7 
7.5 

8 
8.5 

9.5 
10 

11 

8 

7.5 
8 

8.5 
9 ' 

10 
11 

12 

7.5 
8 1  

8 
8.5 

8.5 8.5[ 9 1 9.51 11 1 1  12 1 13 1 15.: 1 6 '  30+' 
9 9-51 l o !  1 1 ,  1 2  1 3  1 4 :  1 5 :  1 7 ,  30+! 1 

13 1 14 

9 
9.5 

11 
12 

13 
15 

16 
19 

23 
29 

30+ 

I I 

14 
15 

18 
21 

25 
30+ 

I 

15 
17 

20 
24 

30 
30+ 

I 1 I 
1 I 

9 1 0 '  11 1 1 !  1 2 ;  13 1 1 4 :  1 5 ;  181 30+1 
10 11 1 12 1 13 1 14 / 15 / 16 ! 19 30+; j 

I 1 I I I I 

1 1 '  l Z i  131 141 1 5 '  17i 2 0 i  30+, 
13 

14 
15 

18 
22 

27 
30+ 

10.0 - 11.9 
9.0 - 9.9 
8.0 - 8.9 
7.9 o r  l e s s  

1 4 '  15 16 1 8 '  211 30+! j 

22 
30+ 

18 
23 

30+ 

30+ 

15 
17 

20 
26 

21.0 o r  more 
15.0 - 20.9 
12.0 - 14.9 

16 

191 

24 
30+ 

mois ture  
con t en t  
( pe r cen t )  

30+ 

Fine- fue l  




