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#OREST RESEARCH NOTES 
NORTHEASTERN FOREST EXPERIMENT STATION 

Upper Darby, Pennsylvania 
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For Yellow Birch I n  The Northeast 

- .< 
This i s  t h e  f o u r t h  repor t  on a s e r i e s  0% s tud ies  t o  

show t h e  re la t ionsh ip  of stump diameter t o  diam&er b reas t  
high (d.b,@.) f o r  c o m ~ e ~ ~ i a l l y  important t r e e  species  i n  t h e  
Northeast. ~' This r e p o r t  i s  f o r  yellow b i rch  ( ~ e t u l a  a l l eg -  
haniens is)  . 

I n  t h i s  s tudy 463 stump-diameter measurements were 
used, ranging from 4 inches t o  38 inches. Both stump diame- 
t e r  and d.b.h. were measured t o  t h e  nea res t  l / l0-inch with a 
diameter  tape ,  To ob ta in  diameter i n s i d e  bark, bark 
thickness 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 / l 0 - f  oot  . 

It was found t h a t  77 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; 20 
percent  were h igher  than  1.8 f e e t ;  and only 3 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 thickness,  
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 lasses .  Stump-height measure- 
ments were s o r t e d  i n t o  0.6-foot c l asses  mi th in  each stump- 
diameter c l a s s o  

To develop an  equation expressing t h e  stimp diame- 
ter--debah.  r e l a t i o n s h i p  f o r  yellow birch,  t h e  method de- 
sc r ibed  by ~emmingi"( was used. The following equation was 
obtained: 

D.b.h. = 0.776 ( s t u m p  d . i . b . )  + 2.108 (stump he igh t )  - 1.579 

The re la t ionsh ips  developed from t h i s  equation were worked 
out a s  a graph ( f i g .  l ) ,  
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To determine t h e  2-inch d e b o h .  c l a s s  of a yellow 
b i rch  stump from this 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  ordinate  (stump height)  with t h e  
hor izon ta l  ordinate  (stump diameter) .  For example, f o r  a 
stump 19.1 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 the  two limits of t h e  
16-inch d e b a h .  c l a s s .  

Comparison of a c t u a l  d.b.h,'s and those  ca lcu la ted  
wi th  t h e  equation showed a n  average weighted d i f fe rence  of 
l e s s  than  0.3 inch.  The standard e r r o r  of est imate f o r  a l l  
da ta  was 0.737 inch.  A t  t h e  mean of stump diameters, you 
can expect 82 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 .  Another 17 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 1 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  
a r e  compensating. A s  t h e  stump diameters increase  beyond 
t h e  mean of these  da ta ,  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 a s s e s ,  t h i s  
i s  what you can expect: 50 percent  of t h e  est 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 ;  46 percent  should 
f a l l  one c l a s s  above o r  below it; and 4 percent  should f a l l  
ou t s ide  this 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  
give r e l i a b l e  d e b ,  h. es t imates  f o r  yellow b i rch  anywhere i n  

a 
t h e  Northeast,  

--FREDERICK E. HAMPF 

Forest  Economist 
Division of Forest  Economics 

Northeastern Fores t  Experiment S t a t i o n  
Forest  Service,  U.S Dept. Agr icul ture  

35 
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 ~ i n e ) ,  No. 42 (sugar maple), and 
No. 43 (American beech). 
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STUMP DIAMETER- D. B.H. RELATIONSHIP FOR 

YELLOW BIRCH 
IN THE NORTHEAST 
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