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Relat ionship  O f  Stump Diameter To D.b.h. 

For Northern Red Oak I n  The Northeast 

This i s  t h e  f i f t h  repor t  on a s e r i e s  of s tud ies  t o  
show t h e  r e l a t i o n s h i p  of s t m ~  diameter t o  diameter b r e a s t  
high (d. b. h. ) f o r  c o k e r c i a l l y  important t r e e  species  i n  t h e  
 ort the as t ." This repor t  i s  f o r  northern red  oak ( ~ u e r c u s  
rubra ) . 

I n  this study 1,240 stump-diameter measurements were 
used, ranging from 4 inches  t o  37 inches .  Both stump diame- 
t e r s  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 gage. 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/ lO-foot. 

It was found t h a t  74 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; 12 
percent  were higher than  1.8 f e e t ;  and 14 percent  were lower 
than  0.6 foo t ,  

I n  t h e  computations, inside-bark stump diameters were 
used, t o  avoid inaccuracies  due t o  unequal bark th ickness ,  
logging damage t o  bark, and bark peel ing o f f .  Stump diame- 
t e r s  were so r ted  i n t o  2-inch c l a s s e s ,  Stump-height measure- 
ments were s o r t e d  i n t o  0.6-foot c l asses  wi th in  each stump- 
diameter  c l a s s .  

To develop a n  equation expressing t h e  stump diame- 
ter--d.b.h. r e l a t i o n s h i p  f o r  red  oak , - the  method described 
by DemingY4' was used. The following equation was obtained: 

D.b.h. = 0.739 (stump d . i .b . )  + 2.072 (stump height)  - 0.773 

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

To determine t h e  2-inch d.b.h. c l a s s  of a red  oak 
stump from t h i s  graph, you merely p l o t  the  i n t e r s e c t i o n  of 
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t h e  v e r t i c a l  ordinate  (stump height)  wi th  t h e  hor izon ta l  
o rd ina te  (stump diameter).  For example, f o r  a stump 18.9 

e 
inches i n  diameter and 1.4 f e e t  high, t h e  two 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  16-inch 
deb.h.  c l a s s ,  

Comparison of a c t u a l  d .b .h .Ps  and those  ca lcu la ted  
wi th  the  equation showed an  average weighted d i f fe rence  of 
l e s s  than 0 ,2  inch,  The standard e r r o r  of est imate f o r  a l l  
da ta  was 0.594 inch,  A t  t h e  mean of stump diameters, you 
can expect 91 percent  of t h e  est 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 .  The o the r  9 percent  can be 
expected t o  f a l l  one e l a s s  above o r  below t h e  c o r r e c t  one. 
None w i l l  f a l l  outs ide  t h i s  range. These e r r o r s  a r e  compen- 
sa t ing .  As t h e  stump diameters inc rease  beyond t h e  mean of 
these  data ,  t h e  e r r o r  w i l l  a l s o  increase .  

(1f you use t h e  graph by 1-inch d.b.h. c l asses ,  t h i s  
i s  what you can expect: 60 percent  of the  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 ;  39 percent  should 
f a l l  one c l a s s  above o r  below it; and 1 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 t h i s  graph i s  expected t o  
g ive  r e l i a b l e  d.b.h. es t imates  f o r  r ed  oak anywhere i n  t h e  
Northeast,  
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'%h For e a r l i e r  r epor t s  on these  s tud ies  see  Fores t  Re- 
search Note No, 38 (white p ine) ,  No. 42 (sugar maple), No. 
43 ( ~ m e r i c a n  beech), and NO. 45 (yellow b i r c h )  
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STUMP DIAMETER- D. B.H. RELATIONSHIP FOR 

NORTHERN RED OAK 
IN THE NORTHEAST 
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