
Project # and Title:  Y071324 - Abundance of critical wildlife habitat attributes in relation to 
forest management practices.  
 
 
Project purpose and management implications:  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, clear-cut harvesting will strongly diminish the abundance of 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 required by approximately 
35-40% of the terrestrial forest-dwelling vertebrates, 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) 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.
 
Project start date, length and links to other FSP funded projects:  The project was initiated 
in October 2006 and is scheduled to run for 1.5 years.  The stand structure modeling work is 
closely linked to a second FSP funded project (Y071273) that addresses lichen abundance in 
relation to stand management.  Project Y071273 will focus on the calibration of the TASS 
model, the development of alternative management systems in the TASS environment, and the 
development of a natural disturbance modules  (insect attack and windthrow) for TASS  which 
create key habitat structures such as dying trees, snags and downed wood.  
 
Methodology review:   
 
The project has three main components: 
 
a) Literature synthesis.  A brief synthesis of the current literature on stand structures critical to 

maintaining biodiversity or habitat for species of concern, with particular emphasis on the 
amount or dispersion of attributes that are necessary to maintain viable breeding populations 
or which facilitate processes such as connectivity 
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b) Develop Initial TASS stand conditions and disturbances.  Develop initial stand conditions 
and disturbance types for three forest types; a high elevation, wet ESSFwc2 mature forest, a 
lodgepole pine dominated stand (MSdm), and a low elevation, dry forest (IDFxh).  “TASS 
ready” mature forest stands have been developed for the dry forest type and extensive 
calibration work completed as part of a separate project (Isobel LTRI056 and Opax Mt. 
LTRI057), and preliminary work has been done for the ESSF forest type.  Stand 
characteristics for mature lodgepole pine are relatively well established and are readily 
available, making the development of a initial mature forest stand for this forest type 
achieveable in a timely and cost-effective manner.  Key natural disturbances that will be 
applied in the TASS modelling exercise  (insect attack and windthrow) will be developed for 
the IDF forest type (Douglas-fir beetle, western spruce budworm and windthrow), the ESSF 
(Subalpine-fir bark beetle, spruce beetle, windthrow) and for lodegpole pine stands 
(mountain pine beetle, windthrow). A suite of managed disturbances that represent no 
harvest,  clear-cut, a spectrum of partial cut harvesting with several levels of removal, and 
variable retention with several levels of retention will be developed to contrast the likely 
short- and long-term development of critical habitat features (see list above) in relation to 
these management options. 

 
c) TASS model runs and analyses.  To each of the three forest types being considered, we will 

apply the managed (clear-cut, partial cut and variable retention harvesting) and natural 
disturbances (insect attack and windthrow) in a factorial design to relate the development of 
structural attributes to either management interventions or natural disturbances.  The efficacy 
of management options for creating or maintaining short- and long-term critical attributes 
will be evaluated with respect to the likely development of these attributes in natural stands, 
and the results of the literature synthesis that identifies likely necessary amounts of specific 
structures.  For example, a management system that maintains 10% of the stand as long-term 
retention will likely produce levels of large snags that are <10% of that which would be 
produced by natural stand dynamics, but may be adequate for the nesting season 
requirements of cavity nesting species and the foraging requirements of some overwintering 
cavity nesting species.  

 
The TASS model and a post-processing dead wood model developed by Dave Huggard and 
calibrated to tree and downed wood decay rates for tree species in the Southern Interior will be 
used to identify trends in the likely stand structure changes associated with natural disturbances 
and clear-cut, partial-cut and variable retention harvesting. In addition, stand and local tree 
environment outputs derived from TASS can be used to understand changes of stand-level 
attributes and environmental conditions (e.g. ground-level light conditions) that promote 
understory productivity.  Because the models work at the individual tree level, they can measure 
responses to very specific stand-level disturbances such as insect mortality and wind-throw or 
stand management prescriptions (i.e. selection logging) that act on individual trees.  
 
 
Project scope and regional applicability:  The major outcome of this project will be the 
assessment of stand management options for maintaining critical stand structures for species of 
concern and biodiversity, and a preliminary assessment of the advantages and drawbacks of each 
option with respect to maintaining critical structural attributes and opportunities for timber 
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extraction.  The work will focus on ESSF (Englemann spruce and subalpine-fir), MS (lodgepole 
pine) and IDF (Douglas-fir) stand types found in the Southern Interior Forest Region, but in 
concept, the results will be applicable to a wide range of forest types at the provincial level.  
 
 
Interim results and information:  The TASS model has been calibrated for a mature Pli stand 
and initial runs conducted.  Lodgepole pine stands are the least likely to be multi-story and hence 
this exercise is largely completed with minor modifications anticipated.  The ESSF forest type 
has been calibrated in TASS and all runs completed (approximately 5000), while the IDF forest 
type has largely been calibrated in TASS and runs have been initiated with the exception of 
treatments that involve insect attack.  Further calibration of insect attack in the IDF and ESSF 
will be necessary in these forest types to identify the likely consequences of harvesting on future 
insect attack.  A key information gap is the likely response of insect attack and windthrow to 
managed stand conditions.  Much of the regional entomologist expertise, and the published 
literature relates to insect attack in unmanaged, often relatively old forest types with little 
information on what the extent and severity of insect attack will be in stands with treatments like 
60% removal partial cutting, patch cutting (a mosaic of openings and unharvested forest), or in 
the retention patches created through variable retention harvesting.  This aspect of the TASS 
model calibration will be revisited in 2007-08. 
 
We completed a literature review on the following habitat features in relation to maintaining 
suitable habitat for forest dwelling vertebrates: Tree age, tree size, tree vigor or condition, CWD, 
stand spatial and vertical heterogeneity, canopy characteristics and ground-level light conditions 
(a surrogate for understory productivity).  This information has been entered into a reference 
database and will be used in the preparation of the manuscript outlining the modeling exercise 
results.  Analysis of a subset of the ESSF TASS model runs with the deadwood decay model 
developed by Dave Huggard has been completed.  As expected, the abundance of structures such 
as snags and downed wood is dependant on the both the level of stand retention and assumptions 
about natural disturbances in the unmanaged stand.  Once calibration of the natural disturbance 
module in TASS is complete, the deadwood model will be used to complete projections of 
habitat structures in relation to management practices. 
 
 
Contact information for additional information: 
Dr. Walt Klenner 
BC Ministry of Forests and Range 
515 Columbia St., Kamloops,  BC  V2C 2T7 
 email  walt.klenner@gov.bc.ca 
Telephone  250-828-4158 
Fax   250-828-4154 
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