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Recent emphasis onlthe measurement of upper stem t r e e  diameters  

w i t h  o p t i c a l  dendrometers- has d i r e c t e d  a t t e n t i o n  t o  procedures  f o r  
conver t ing  these  outs ide-bark d iameters  t o  ins ide-bark  d iameters .  

One procedure t h a t  has been used r e q u i r e s  an assumption t h a t  the 
r a t i o  of diameter  i n s i d e  bark  t o  diameter  ou t s ide  bark  (hencefor th  
c a l l e d  bark  f a c t o r )  remains the  same up the  stem. I f  t h i s  i s  t r u e ,  
bark  f a c t o r  measured a t  some reachable  p o i n t  on the lower stem ( e . g . ,  
4 . 5  f e e t )  could be appl ied  t o  diameter  ou t s ide  bark a t  any p o i n t  on the 
upper stem t o  e s t ima te  diameter i n s i d e  bark a t  t h a t  p o i n t .  Thus 

di = doBLS . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 1) 

where d  = diameter  i n s i d e  bark  a t  any po in t  on the  upper stem 
i 

d  = diameter  ou t s ide  bark  a t  the  upper stem p o i n t  I 
0 

BLS = lower stem bark  f a c t o r  -- 

Equation 1 may be s a t i s f a c t o r y  f o r  some t r e e  s p e c i e s ,  bu t  a  
r e g r e s s i o n  a n a l y s i s  has i nd ica t ed  t h a t  upper stem and lower stem bark 
f a c t o r s  a r e  no t  the same on young-growth Douglas- f i r  t r e e s .  

L' Grosenbaugh, L .  R.  Some sugges t ions  f o r  b e t t e r  sample t r e e  
measurement. Soc. Amer. F o r e s t e r s  Proc.  1963: 36-42. 



Data from 540 t r e e s  were used i n  t h i s  a n a l y s i s .  S i x  bas i c  
independent v a r i a b l e s  were recorded f o r  each t r e e  along wi th  a  s i n g l e  
upper stem bark f a c t o r  ( i . e . ,  the dependent v a r i a b l e )  which was taken 
a t  varying d i s t ances  up the stem. The s i x  bas i c  independent v a r i a b l e s  
were: 

L  = d i s t a n c e  up the stem from ground 

A = t r e e  age 

D = diameter  a t  b r e a s t  he ight  ou ts ide  bark  

H = t o t a l  t r e e  he igh t  from ground t o  t i p  

d  = diameter  ou t s ide  bark  a t  a  p o i n t  on the upper stem 
. * .--$ < ; -v "T -.a 
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where the  upper stem bark f a c t o r  was taken 

4 ' . i !  

f P . ,  . - " r  
m .. . . %  

= bark f a c t o r  a t  stump 
* 4 1 

The 540 t r e e s  used i n  t h i s  s tudy  ranged from 1 3  t o  143 yea r s  i n  
age and from 2 t o  40 inches  i n  outs ide-bark diameter  a t  b r e a s t  he igh t .  
They a r e  bel ieved t o  be reasonably r e p r e s e n t a t i v e  of the  young-growth 
t imber  type i n  western Oregon and western Washington. 

Stump bark f a c t o r \  was used a s  an independent v a r i a b l e  i n  the  
a n a l y s i s  merely because bark  f a c t o r  a t  4 .5  f e e t  was n o t  a v a i l a b l e .  
Perhaps i t  can be assumed t h a t  bark f a c t o r  a t  -4 .5 f e e t  and bark  f a c t o r  
a t  stump would have been approximately the  same. 

The r e g r e s s i o n  a n a l y s i s  l ed  t o  the fol lowing equat ion:  

BUS = 
- 2.5A + 10.6D - 3 1 1 ( ~ / ~ ) ~  + 1 3 4 3 ( L / ~ )  (d ID) + 2 3 2 6 ~ ~ ~ ] 1 0 - ~ -  - (2 )  

0 

where B = upper s tem bark  f a c t o r  us 

B e t t e r  e s t i m a t e s  of upper s tem, ins ide-bark  d iameters  should 
r e s u l t  i f  B i s  used t o , r e p l a c e  B i n  equat ion  1. This  would be 

LS 
f a c i l i t a t e d u &  an e l e c t r o n i c  computer because equa t ion  2 is  r a t h e r  
unwie ldy . 

I f  t o t a l  he igh t  (H) i s  no t  a v a i l a b l e  a s  a  p r e d i c t o r  v a r i a b l e ,  
e i t h e r  because i t  i s  too  d i f f i c u l t  t o  measure o r  f o r  some o the r  reason ,  
equa t ion  2  cannot be used ,  and equa t ion  3  w i l l  then  be appropr i a t e :  



Equation 4 can be used i f  both t r e e  age and t o t a l  he igh t  a r e  
unava i l ab l e  : 

Percentages of the  t o t a l  bark  f a c t o r  v a r i a t i o n  accounted f o r  
were 40  by equat ion  2 ,  37 by equat ion  3 ,  and 27 by equa t ion  4.  

When equat ions  2 ,  3 ,  and 4 were appl ied  t o  an 80-year-old 
Douglas- f i r  t r e e  which had a  b reas t -h igh  bark  f a c t o r  of 0 .90 ,  a  b reas t -  
h igh  diameter  ou ts ide  bark  of 20.9 inches ,  a  t o t a l  he igh t  of 131 f e e t ,  
and a  s e r i e s  of measurements, L and do, up the  stem, the fol lowing 
r e s u l t s  were obtained:  

Bark f a c t o r  Diameter i n s i d e  bark ( inches)  

L d 
0 

Equation Equation Equat ion Equation Equation Equation Equation 
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