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Unfortunately definitions used in figure 
1 are not standardized worldwide, but 
figure 2 below demonstrates definitions 
used in the United States for forest 
inventory data. The merchantable 
volume provided by forest inventory 
reports commonly refers only to the 
underbark volume or biomass of the 
main stem above the stump up to a 4 
inch (10 cm) top. Merchantable stem 
volume can be converted (symbolized 
by C in Fig. 1) to merchantable biomass.  
Both merchantable volume and biomass 
must be expanded (symbolized by E in 
Figure 1) to include the bark for stem 
volume or biomass.  Further expansion 
is needed to obtain the total volume or 
biomass which includes stem, bark, 
stump, branches and foliage, especially 
if evergreen trees are being measured.  
When estimating biomass available for 
bioenergy, the foliage is not included 

Forestry Volume Unit to Biomass Weight Considerations
Section: Appendix A

Biomass is frequently estimated from forestry inventory merchantable volume data, particularly for purposes of comparing  
regional and national estimates of aboveground biomass and carbon levels.  Making such estimations can be done several ways 
but always involves the use of either conversion factors or biomass expansion factors (or both combined) as described by figure 
1 below. Figure 2 clarifys the issue further by defining what is included in each catagory of volume or biomass units.

Figure 1 Source: Somogyi  Z. et al.  Indirect methods of large-scale
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Both conversion and expansion factors 
can be used together to translate 
directly between merchantable volumes 
per unit area and total biomass per unit 
area (see table A5, Appendix A) .

and the above-ground portion of the 
stump may or may not be included  
depending on whether harvest occurs at 
ground level or higher.

Figure 2 Source: Jenkins, JC,  Chojnacky DC,  Heath LS,  Birdsey RA.  Comprehensive Database of Diameter-based Biomass 
Regressions for North American Tree Species. United States Department of Agriculture, Forest Service General Technical 
Report NE-319, pp 1-45 (2004)

Biomass Energy Data Book ‐‐ 2011 ‐‐ http://cta.ornl.gov/bedb


