
Natural disturbance-based silvicultural systems that group removals into small gaps 

create a significant amount of interior edges that increase growth of remaining trees and 

promote advance regeneration. These growth increases make these systems comparable 

to traditional even- and uneven-age systems in merchantable yields over a rotation.  
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In eastern forests, silvicultural systems that are designed to emulate natural disturbance regimes are implemented by 

removal of individual or small groups of trees  that create  canopy gaps in the  forests.  These gaps inherently increase 

growth of trees along the edge of gaps and promote regeneration well into the uncut matrix.  The importance of 

accounting for edge creation from canopy openings when modeling long-term forest dynamics of natural disturbance-

based silvicultural (NDBS) systems is not well understood . This has been a barrier to wider implementation of NDBS 

systems by some public and many private land managers. To address this issue, we used data from the Acadian Forest 

Ecosystem Research Program, a long-term, NDBS experiment in the Penobscot Experimental Forest in Bradley, ME, 

that uses expanding canopy gaps to approximate the natural disturbance patterns of northeastern United States and 

eastern Canada. We combined use of resampling methods and forest simulation models, namely the northeast variant 

of Forest Vegetation Simulator (FVS-NE), to estimate: 1) the  proportion of a stand that lies in close proximity to a 

harvest gaps (i.e., an edge) that may experience increase growth and regeneration response; 2) the impact of a range 

of increased growth rates in edges  on the long-term forest dynamics of NDBS systems; and 3) the  resulting potential 

production and financial returns of NDBS systems relative to conventional even- and uneven-aged systems. 

Observed growth from the AFERP over its first 10 years showed that there were pronounced  increases within-stand 

differences in growth and regeneration patterns by position relative to harvest gaps edges. For example, although it 

varied significantly by species, edge conditions increased growth of trees and regeneration by 20% over the rates in the 

uncut matrix.  Simulations of edge dynamics differed markedly between the two expanding-gap systems, but edge 

conditions could occur across as much as 52% of the stand area and those conditions could persist for multiple cutting 

cycles.  Therefore, accounting for differences in edge creation patterns over time and increased edge growth rates in 

gap-based NDBS systems should have significant effects on long-term yields. 

However, we observed only increases in projected yields of merchantable products in long-term stand dynamics 

projections using FVS-NE. These increases are likely severely understated due to limitations in the current FVS model 

structure. Despite these limitations, our preliminary production and financial analysis of gap-based NDBS systems 

suggests they will likely be a viable forest management tool capable of yielding competitive returns relative to 

conventional even- and uneven-aged treatments in the Northern Forest Region. 





Gaps create conditions 

not only in the gap, but 

in the uncut edge (left) 

that increase growth of 

advanced regeneration.  

Banal et al. (2007) 

estimated that canopy gaps 

increased growth of 

understory saplings in 

areas adjacent to the gap 

by 30-210% (right). 



Recently harvest gap (foreground) and uncut 

matrix (background) conditions within a stand 

are normally averaged by FVS for projections. 
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Conceptual harvest 

expansions for the 

AFERP. 

Closeup view from the ground 

(left) and above (below) of 

AFERP gaps. 
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