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BETWEEN TREE VOLUME AND D . B , H .  

IN THE PACIFIC NORTHWEST 
FILE COPY 

Donald R. Gedney and Floyd A. Johnson 

- Timber cruising i s  frequently made eas ie r  through use of 
local volume tables based on d. b. h .  alone. These tables a r e  made 
by establishing the relation between volume and d. b. h. f rom m e a s -  
urements  (including height) made on sample t r e e s  in the stand. The 
sample- t ree  measurements  a r e  converted to volumes through use of 
standard volume tables,  and a vol-e-diameter curve i s  constructed. 

One form for  expressing the relation between t r e e  volume and 
t r e e  diameter  i s  by a leas t -  squares  second-degree curve:  

2 

V = a t b D - t c ~ '  

where V = t r e e  volume 

a ,  b ,  c = constants 

In calculating the constants for  this formula,  i t  i s  assumed 
that t r e e  volumes for  any diameter  c lass  a r e  distributed normally 
and that variance in volume i s  the same for  alj 'diameter c lasses .  
Plotting this kind of data, however, will usually show that the second 
of these assumptions i s  inadequate. Increasing variation with increas-  
ing diameter  will probably be obvious. The accepted procedure in 



such cases  i s  to weight each observation by the recipr*cal o r  inverse 
of i t s  'variance. The tabulation a t  the end of this report  gives weights 
for  a range of diameters  f rom 5.0 to 100.0 inches, for  board'feet and 
for  cubic feet.  Values used for  variance were developed f rom the ' 

following formulas : - 

1. F o r  board feet--  

L o g V = 5 . 6 1 1 8 8 ( l o g D ) - 3 . 2 4 6 5 9  . 

i Where V = variance, 
2. F o r  cubic feet--  and D = diameter  a t  

b reas t  height. 
Log V = 4. 68017(log D)-2. 54636 

The weights appear to be fair ly  constant regardless  of species  
o r  location in Oregon and Washington. They were developed f rom 
t r e e s  of several  species,  including softwoods and hardwoods in both 
the Douglas-fir and ponderosa pine subregions. 

The procedure for  using weights in  developing the constants a, 
b ,  and c for  the formula V = a t b D t c ~ ~  o r ,  in the m o r e  general form, 
Y = a t b x - k c ~ ~ ,  i s  a s  follows: If xl y l ,  x2 y2, . . . . xn yn a r e  a s e r i e s  

of n pa i rs  of observations with relative weights wl , w2, . . . s, the 

constants a ,  b ,  and c can be expressed a s - -  

HG-FE c =-2 
HD-F 

where: 



These constants can be readily developed on the type 650 . 
elbctronic computer by a program which has been described in a 
recent publicat ion. l /  Input data for  the program consists of the 
values f o r  V, D, and the corresponding weighting fac tor .  

Inverse of Variance Weighting Factors  
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