
I Rela t ionship  O f  Stump Diameter To D. b. h. 

For White Oak I n  The Northeast 

This i s  t h e  e igh th  r epor t  on a s e r i e s  of  s t u d i e s  t o  
show t h e  r e l a t i o n s h i p  o f  stump diameter  t o  diameter  b r e a s t  
high (d.b.h. ) f o r  commercially i m ~ o r t a n t  t r e e  spec ie s  i n  t h e  
Northeast.+ This  r epor t  i s  f o r  whi te  oak (Quercus a l b a ) .  

I n  t h i s  s tudy 1,266 stump-diameter measurements were 
used, ranging from 4 inches  t o  46 inches.  Both stump diam- 
e t e r  and d.b.h. were measured t o  t h e  nea res t  l / l0 - inch  wi th  
a diameter  tape .  To ob ta in  diameter  i n s i d e  bark, bark th ick-  
ness  was measured wi th  a Swedish bark g2ge. Stump heights  
were measured on t h e  u p h i l l  s i d e  t o  t h e  nea res t  l / l0 - foot .  

It was found t h a t  61 percent  of  t h e  stumps l e f t  on 
logging  opera t ions  were between 0.6 and 1.8 f e e t  high;  1 0  
percent  were h igher  than  1.8 f e e t ;  and 29 percent  were lomer 
t h a n  0.6 foo t .  

I n  t h e  computations, inside-bark stump diameters were 
csed t o  avoid inaccurac ies  due t o  unequal bark th ickness ,  
logging damage t o  bark, and bark p e e l i n g  o f f .  Stump d i m -  
e t e r s  were s o r t e d  i n t o  2-inch c l a s ses .  Stump-height rneasure- 
ments were s o r t e d  i n t o  0. &foot  c l a s s e s  wi th in  each stump- 
diameter  c l a s s .  

To develop a n  equat ion  express ing  t h e  stump diameter 
--d.b.h. r e l a t i o n s h i p  f o r  white  oak, t h e  method descr ibed  by 
Demin@kt' was used. The fol lowing equat ion mas obtained:  

D.b.h. = 0.953 (stump d . i .b . )  + 1.692 (stump height )  - 3.645 

The irelat ionships developed from t h i s  eqm t i o n  were worked 
gut  a s  a graph ( f i g .  1). 

To determine t h e  2-inch d.b.h. c l a s s  of  a white-oak 
stump from t h i s  graph, you merely p l o t  t h e  i n t e r s e c t i o n  of 
t h e  v e r t i c a l  o rd ina te  (stump he igh t )  with t h e  h o r i z o n t a l  



ord ina te  (stump diameter ) .  For example, f o r  a stlmp 16.0 
inches  i n  diameter  and 1 .4  f e e t  high,  t h e  t ~ v o  l i n e s  i n t e r -  
s e c t  about halfway between t h e  two limits of t h e  14-inch 
d.b.h. c l a s s .  

Ccmpa.rison of a c t u a l  d . b . h O 9 s  and those  c a l c u l a t e d  
wi th  t h e  equat ion showed a n  average weighted d i f f e rence  of 
0.05 inch.  The s tandard  e r r o r  of e s t ima te  f o r  a l l  data. was 
1.192 inch.  A t  t h e  mea,n of stump diameters ,  you can expect 
60 percent  of t h e  es t imates  of d.b.h. t o  f a l l  i n  t h e  c o r r e c t  
2-inch d.b.h. c l a s s .  Another 3 1  percent  can be expected t o  
f a l l  one c l a s s  above o r  below t h e  c o r r e c t  one; and 9 percent  
w i l l  f a l l  ou t s ide  t h i s  range. These e r r o r s  ; r e  compensating. 
A s  t h e  stump diameters i n c r e a s e  beyond t h e  mean of  t h e s e  
da ta ,  t h e  e r r o r  v i l l  a l s o  inc rease .  These d i f f e rences  r e s u l t  
from t h e  i r r e g u l a r  shape of  t h e  stump top--due o f t e n  t o  ab- 
normal b u t t  s ~ a e l l i n g  o r  f l a r i n g  r o o t s .  

( I f  you use t h e  graph by 1-inch d.b.h. c l a s s e s ,  t h i s  
i s  what you can expect:  33 percent  o f  t h e  es t imates  should 
f a l l  i n  t h e  c o r r e c t  1-inch d.b.h, c l a s s ;  47 percent  should 
f a l l  one c l a s s  above o r  below it; and 20 percent  should f a l l  
ou t s ide  t h i s  range. ) 

For a l l  p r a c t i c a l  purposes this graph i s  expected t o  
g ive  r e l i a b l e  d.b.h. e s t ima tes  f o r  white  oak a n y ~ ~ h e r e  i n  t h e  
Northeast .  
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