
Project Y082324 Executive Summary 
Abundance of critical wildlife habitat attributes in relation to forest management 
practices.   
 
Project outline.  Mitigating forest management impacts on a wide range of flora and 
fauna has become a common theme in forest management planning.  Numerous studies 
have indicated that several habitat features that are often associated with unmanaged 
forests are critical for maintaining biodiversity and that these markedly diminish or 
disappear in stands managed with conventional clear-cutting of green timber or salvage 
operations.  For example, several key mature forest attributes that are diminished during 
clearcut harvesting include large live trees, large declining or recently dead stems, and 
snags and downed wood representing a diversity of sizes and decay conditions.  These 
structural elements are critical to many species and although they are significantly 
reduced or in some cases virtually eliminated by conventional clear-cut harvesting 
systems, a suite of alternative practices are available that will help maintain significant 
components of these features in managed stands  
 
Although there is considerable literature linking stand structures such as large live trees 
and snags and downed wood to biodiversity, and concensus that alternative silvicultural 
systems are available and can be applied operationally to retain key habitat structures in 
managed stands, little information is available to evaluate the likely contribution of 
different variable retention systems to short and long-term habitat supply. Our approach 
to address this knowledge gap is to use the stand model TASS (Tree and Stand Simulator, 
Mitchell 1975) to simulate a range of clear cut, partial cut and variable retention practices 
in three different forest types and compare the likely development of critical habitat 
features relative to development of an unmanaged stand.  Because the TASS model uses 
a spatially explicit individual tree approach, the dispersion of attributes in the stand, 
along with stand characteristics such as ground-level light conditions can be tracked at a 
range of spatial resolutions from the individual tree environment to the overall stand. 
 
Results.    
 
The stand structure modelling project went through a more extensive model development 
process than expected in 2007-08 as we evaluated several approaches to implementing 
natural disturbances in the TASS runs. After evaluating several options with respect to 
results summarized from field temporary sample plots (obtained from inventory branch), 
we finalized model development in February 2008 and have completed all model runs, 
the first extensive analyses of the data, and prepared a draft manuscript that is undergoing 
internal review.  
 
The key project results for the model runs are as follows (complete report on MoFR 
library site). Starting from bare ground, negligible amounts of deadwood are generated in 
the first 50 years of the simulations. After that time, snag density rises continuously, 
reaching a stable level after about 130 years. Snag nearest-neighbour distance 
correspondingly declines rapidly, then levels off. Snag basal area and volume, however, 
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continue to rise for the pre-harvest period, as the average diameter and height of snags 
increases in the growing stand. In the uncut scenario with no disturbances, these 
measures level off at about 170 years. CWD increases about linearly through the pre-
harvest period, as larger, longer-persisting pieces keep adding volume. In the uncut 
scenario, this increase continues for the full 250 years, though at a decreasing rate 
eventually. Point-to-log distance correspondingly drops precipitously initially then 
continues a slower decline in later years. Small snags reach peak densities around year 
110, while larger snags continue to increase through the pre-harvest period. Similarly, 
recent snag density has reached a rough equilibrium by 150 years, but more decayed 
stages take longer to accumulate. Basal area and volume of particular snag types also 
continue to increase for longer than the initial 150 years, as these measures increase with 
increasing size of the growing trees. Small CWD correspondingly reaches a rough 
equilibrium by 150 years, while larger pieces and more decayed classes are still 
increasing after the 150-year pre-harvest period.  
 
The stand is therefore not in an equilibrium stage for deadwood when harvesting occurs 
at year 150, which needs to be remembered when interpreting harvest effects. 
Comparisons with the uncut control after year 150 are therefore important for 
interpretation. The natural disturbance options affect the pre-harvest levels of deadwood 
elements. The scenarios with no wind damage lead to greater snag density, because there 
are more living trees in the stand, which increases competition mortality. Snag basal area 
and volume are less affected, as the trees in the denser no-wind stand are more crowded 
and therefore smaller. Very little CWD is produced pre-harvest in the no-wind scenarios, 
because only small trees are dying, and no live trees directly become CWD. The insect 
option has little effect pre-harvest, because the trees are generally not large enough to be 
susceptible to insects until >150 years. The comparisons of harvest treatments or post-
harvest regeneration sensibly show no differences in the pre-harvest trajectories of 
different deadwood elements. 
 
Natural disturbances The uncut stands show considerable differences in deadwood 
elements with the different natural disturbance options. With no wind or insects, snag 
density declines from a peak at about year 150, as competition mortality thins the stand 
and reduces both the number of live trees and their mortality from competition. The same 
pattern occurs with wind only, except that the snag density peaks at a lower value and a 
few years earlier with fewer trees in the stand. With insects also included, snag density 
reaches a plateau after 150 years, with individual runs showing large spikes in snag 
numbers when insect attacks occur. The resulting trajectory for snag density is still 
somewhat “jagged” with only 15 iterations of the live tree model, and has much wider 
quantile intervals than the no-insect scenarios. Snag basal area and volume plateau after 
about 170 years for the no-wind and wind-only scenarios in uncut stands, as increasing 
size of dying trees compensates for the decreasing densities. The difference between the 
no-wind and wind-only options is similar to the difference for snag density, because wind 
does not create additional large snags. The insect option creates greater snag basal area 
and volume, because insects produce large standing dead trees. The greatest difference 
between the natural disturbance options is in production of large snags (>27.5cm dbh), 
which essentially occurs only in the insect scenarios. Recent snags show much more 
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erratic trajectories with the sporadic inputs from insect attacks; these spikes are smoothed 
out for older decay stages because of variability in how long individual snags of different 
sizes take to progress through decay stages. CWD volumes are much lower in the no-
wind option, because little CWD is produced when the small snags created by 
competition fragment and fall. Windthrow of larger trees produces greater CWD volume, 
and produces it earlier than waiting for snag fall. There is no difference in CWD volume 
between wind-only and wind-and-insect options until about year 170, when large insect-
killed trees start to fall and produce additional CWD.  
 
Our extension effort focussed on an oral presentation at the Forest Estate Modelling 
Conference in Victoria, June 2007 where preliminary TASS and stand structure modeling 
results were  presented. The abstract for this presentation is as follows:   
 
Managing for structural attributes critical to maintaining wildlife habitat in managed 
stands and linkages to forest estate modelling.  FEMC June 2007.  Walt Klenner, Ian 
Cameron, Dave Huggard and Russ Walton 
 
Abstract.  Several structural attributes, including large live trees, large snags and downed 
wood, and fine-scale heterogeneity within a stand are critical for maintaining diverse 
species of wildlife and biodiversity within managed stands. We used TASS (Tree and 
Stand Simulator) to project the likely effects of clear cutting and partial cutting options 
on the short- and long-term supply of structural attributes that are required by forest 
dependant vertebrates in a high elevation Englemann spruce-Subalpine fir forest.  The 
nature of the harvest treatment, regeneration density, and the frequency and intensity of 
insect attack and windthrow all played a major role in determining the temporal supply of 
structural attributes.  Management practices, and the structures created by windthrow and 
insect attack can be used to effectively maintain critical habitat features; however, no one 
prescription will meet the diverse spatial and temporal habitat requirements of 
vertebrates, let alone the habitat requirements of the broader ecological community.  We 
demonstrate how results from this stand-level modelling initiative can be used to identify 
the likely structural attribute conditions of stands in a spatially explicit forest estate 
model (TELSA), and facilitate a more accurate assessment of habitat conditions for 
wildlife and biodiversity by integrating spatial pattern and structural condition.  Stand 
modelling tools can be used to gain preliminary insight into the consequences of stand 
management options, and the application of these tools to “screen” the utility of 
prescriptions in relation to forest management goals is encouraged. 
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