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This i s  t h e  t h i r d  repor t  on a s e r i e s  of  s tud ies  (2, 
3) made t o  show t h e  r e l a t i o n s h i p  of stump diameter t o  dim- - 
e t e r  b r e a s t  high (d. t . h. ) f ~ r  commercially important t r e e  
species i n  t h e  Northeast.  T e e  r e p r t  i s  f o r  American beech 
( ~ a g u s  g r a n d i f o l i . )  . 

I n  t h i s  s tudy 554 stump--diameter measurements, were 
used, ranging from 4 inches t o  41 inches. Both stump &am- 

@ e t e r s  and d.b.h. were measured t o  t h e  nea res t  1/10 inch  with 
a diameter tape.  To ob ta in  diameter i n s i d e  bark, bark th ick-  
n e s s w a s m e a s u r e d w i t h a S w e d i ~ h b a r k g a g e .  Stumpheights 
were measured on t h e  u p h i l l  s i d e  t o  t h e  neares t  1/10 foot.  

It was found t h a t  71  percent  of t h e  stumps l e f t  on 
logging operat ions were between 0.6 and 1 . 8  f e e t  high; 25 
percent  were higher than 1.8 f e e t ;  and only 4 percent  were 
lower than 0.6 foot .  ~ u t t  rot--rather than under-ut i l iza t ion 
--accounted f o r  26 percent  of t h e  stumps c u t  over 1.8 f e e t  
high. 

I n  the  computations, inside-bark stump diameters were 
used, t o  avoid inaccuracies  due t o  unequal bark thickness,  
logging damage t o  bark, and bark peel ing o f f .  Stump diam- 
e t e r s  were s"orted i n t o  2-inch c lasses .  Stump-height meas- 
urements were so r ted  i n t o  0.6-foot clas.ses wi th in  each 
stump-diameter c l a s s .  

To develop a n  equation expressing t h e  stump diameter- 
d.b.h. r e l a t i o n s h i p  f o r  American beech, t h e  method described 
by Deming Q) was used. The following equation was obtained: 

D.b.h. = 0.686 (stump d. i .b.)  + 1.711 (stump height)  - 0.220 

The re la t ionsh ips  developed from this equation were worked 
out  a s  a graph ( f i g .  1). 



To determine the 2-inch d.b.h. class  of a beech stump 
from this graph, xou merely - plo t  t h e  in te rsec t ion  of  t he  
v e r t i c a l  ordinate (stump height) with the  horiaon%al ordi- 
nate ( s t u p  diameter). For example, fo r  a stump $9.9 in- 
ches i n  diameter and 1.4 f e s t  high, the two l i n e s  in t e r sec t  
about halfway between t h e  two limits of the  16-inch d. brh. 
c lass  

Comparison of ac tua l  d.b.h. 's and those caaculated 
with the  equation showed an average weighted difference of 
l e s s  than 0.7 inch. The standard e r ro r  of es t imate i for  a l l  
data was 1.231 inch. A t  the  mean of stump diameters, you 
can expect 59 percent of t he  estimates of d.b.h. t o  f a l l  i n  
the correct  +inch d,b.h. c lass .  Another 31 percent can be 
expected t o  f a l l  one c lass  above o r  below the correct one; 
and 10 percent w i l l  f a l l  outside t h i s  range. These errors  
a re  compensating. A s  the  stump diameters increase beyond 
the  mean of these data, the e r r o r  w i l l  a lso increase. 

( I f  you use the n a p h  by 1-inch d.b.h. classes,  this 
i s  what you can expect: 32 percent of the  estimates should 
faU i n  the  correct  1-inch deb. h. c lass ;  46 percent should 
f a l l  one c lass  above o r  beLow it; and 22 percent should fall 
outside t h i s  range. ) 

For a l l  p rac t i ca l  purposes, the  graph i s  expected $0 

give r e l i ab le  dab. h. estimates f o r  American beech anywhere 
i n  the  Northeast. 
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