
FII Forest Research Program 2003/04 Annual Progress Report 

The purpose of this Annual Progress Report is to communicate progress and achievements of your research project over the funding period and 
identify impacts or outcomes of the project.  Information from this progress report is required to assess the final progress of the project in relation 
to the Recipient Agreement and to provide information required for FII Ltd. to report on annual achievements and funding investments for the 
Forest Research Program.  Complete the required information in the unshaded text boxes for Parts A to C, (text boxes will expand). 

 

Part A:  General Project Information 
The information provided under Part A will be available for immediate posting on the Internet in a project repository on the Natural 
Resources Information Network (NRIN) website. 
 
Project No: R04-003 
Organisation: Bulkley Valley Centre for Natural Resources Research and Management 
Project Contact: Dr. David Coates 
Address: 3333 Tatlow Road, Bag 6000, Smithers, B.C., V0J 2N0 
Phone No. 250-847-6386 
Email: Dave.coates@gems7.gov.bc.ca
Project Title: 
Growth prediction of canopy trees in complex structured mixed-species stands. 
Final Project Abstract: 
     Variable retention and all-aged management require consideration of an almost infinite variety of spatial configurations of the 
level of removal of different species and tree sizes within a stand, and an almost infinite variety of permutations of residual stand 
conditions. Forest managers face a complex set of trade-offs in the maintenance of ecological and aesthetic goals, while providing 
economically viable yields. We use an extension of traditional distance-dependent, spatial competition models that allows 
independent estimates of (1) the potential maximum tree growth for a given set of climatic and edaphic conditions, as a function of 
tree species and size, and (2) the magnitude of the competitive effects of neighboring trees on target tree growth as a function of the 
species, size, and distance to neighboring trees.  The analyses provide empirical estimates of inter- and intraspecific competition 
coefficients, and explicitly partition the competitive effects of neighbours into the effects of shading versus the residual effects of 
“crowding”. We used maximum likelihood estimation to test a suite of alternate models. The most parsimonious models generally 
included terms for (1) the effects of tree size, (2) crowding, (3) shading, and (4) separate competitive effects of the major tree 
species.  The crowding and shading model explained 53-79% of the variation in radial growth of the 4 species.  Potential radial 
growth peaked at small diameters for the species.  For all species except trembling aspen, growth declined more steeply as a 
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function of crowding than shading. Aspen radial growth was strongly affected by shading. Results of our analysis can be 
incorporated into the spatially-explicit SORTIE/BC forest dynamics model. Our results can help guide the design of silvicultural 
strategies in structurally complex and diverse stands. Managing for specific mixtures and spatial configurations of species can 
optimize yield.  
Keywords: 
Neighbourhood analysis, maximum likelihood estimation, spatial competition model, shading, crowding, spatially-explicit modeling, forest 
dynamics, SBS zone. 
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Part B:  Project Impacts, Outcomes, Progress, and Extension 
Information provided in Part B is used to evaluate and assess the completion of the project in relation to the terms and workplan outlined in the 
Recipient Agreement and assess the impacts and outcomes of the project. 
 
B1:  Workplan and Annual Progress Summary: 

Using the table below, describe the extent to which the activities and objectives identified in the workplan (Schedule A Recipient Agreement) 
were achieved.  Indicate any changes from the original plan in bold, and indicate date of approval and brief rationale for the change.  Please list 
extension activities and deliverables in table B5 below(“Outputs, Deliverables, and Extension”) 
 
Project Component or 

Objective  Activities (Tasks)  Extent to Which Activities have been Completed and Objective has been 
Achieved  

Find 5-6 sampling sites 
for 0.5 to 1.0 ha stem-
maps 

-find different site types 
-find gradients of local 
neighbourhood densities 
-select plot area 

14 sampling sites were located.  These sites encompass a wide range of stand 
structures and stand age and species compositions.   

Permanent plots -stem mapping 
-measure trees  

Stem mapping of the 14 sample sites was completed and the trees measured.  These 
sites have been established as permanent plots. 

Sample target trees -take increment cores of 
target trees 

Increment cores were taken of all target trees located within the 14 sites.  Sampling 
is complete. 

Select additional target 
trees 

-find specific target tree 
species, sizes or 
neighbourhoods needed 
to balance dataset 
-map, measure and core 
trees 

Since we selected 14 sampling areas we were able to get good sample sizes by 
competitive neighbourhoods, and hence did not need to select additional single 
sample trees  
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Analysis of target tree 
increment cores 

-read cores with ring 
analyzer 

All the increment cores have been read and analysed. 

Data analysis -modify analysis 
program 
-likelihood analysis 

The analysis program has been modified and likelihood analyses run for all target 
species. 

Model 
programming 
changes 
 
 

- change model code as 
needed 

The SORTIE/BC model code has be changed to incorporate results from this study 
of complex stand dynamics.  

Model simulation -undertake model runs We have undertaken preliminary model runs and have used results from a set of runs 
to prepare an extension note on the “Implications of the pattern of partial cutting on 
growth of sub-boreal tree species”.  

Journal article 
Extension note 

-write paper and notes A draft journal article has been written and has been submitted as our technical 
report. 

Present results at 
local workshops 
and scientific 
meetings 

 1. FERIC Partial Cutting Workshop, Campbell River 
2. Northern Silviculture Committee meeting, Smithers 
3. Faculty of Forestry, UBC  
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B2:  Research Question:   

Restate the research question as per your original proposal and comment on the extent to which your research question has been answered 
during the current funding period. 
How do we predict canopy tree growth given the consequences of changing physical and competitive environments and dynamic spatial 
structure within managed stands? 
We have developed species specific models and parameter estimates to predict canopy tree growth in complex stands.  These models predict 
growth as a function of the physical and competitive environments surrounding the target tree. These parameter estimates have been included 
in the stand dynamics model SORTIE/BC. 
 
 
 
B3:  Impacts and Outcomes: 

Describe the impacts and outcomes of the research and how the research has benefited or improved sustainable forest management.  Where 
possible, provide quantifiable outcomes associated with this research (i.e., volume gain in terms of m3; cost savings due to improved access, 
etc.). 
The development of species specific distance-dependent, spatial competition models and the incorporation of these models into SORTIE will 
be available and can be used to aid the development of silvicultural systems.  It allows foresters and land managers to better understand the 
implications and trade-offs for timber and other values of new silvicultural strategies.  Those designing silvicultural strategies that include 
continuous retention of canopy trees and management of multiple tree species may better understand how adult trees grow and respond to the 
variety of conditions found in complex structured, mixed-species stands. 
 
 
 
B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (eg, researchers, technical experts, planners, foresters, 
practitioners, regulators, decision makers, public). If results or information derived from the research have been used, provide the name of the 
individual and organisation and describe how the information has been applied. 
 
User/User Group Realised/Expected Benefit 
Forest Industry 
 

Better ability to develop partial cutting logging prescription that optimise yield. Better understand of stand dynamics 
after logging disturbance.  

BC Timber Sales Better ability to develop partial cutting logging prescription that optimise yield. Better understand of stand dynamics 

Annual Progress Report Template – Forest Research Program 2003/04     Page 5 of 8 



FII Forest Research Program 2003/04 Annual Progress Report 

 after logging disturbance.  
Science Community 
 

Contribution to field of competition theory and application of theory to practical issues.  

Modeling Community 
 

Insight into how to model tree growth in complex structured mixed-species stands. 

 
 
B5:  Outputs, Deliverables, and Extension 

List the deliverables or extension products developed from the research during the 2003/04 funding period.  Please identify a) the type of 
deliverable (TYPE), b) the deliverable citation, and c) whether it is (Y) or is not (N) included as part of this Annual Progress Report submission 
(INCL). 
 
TYPE CITATION INCL (Y/N) 
JOU Growth prediction of canopy trees in complex structured mixed-species stands Y 
EXT Implications of Spatial Pattern of Partial Cutting: Growth of Sub-Boreal Tree Species  (will have completed 

week of April 19-23) 
N 

ORA Three presentation – see above  
WEB Summary of project and results on Bulkley Valley Centre for Natural Resources Research and Management web site  
   
   
   
 
Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
TEC Technical Report FGM Field Guide or Manual 
JOU Peer Reviewed Journal Article ORA Oral Presentation 
EXT Extension Note or Newsletter Article POS Poster Presentation 
NEW Newsletter WEB Website 
BOK Book or Book Chapter OTH Other 
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Part C:  Additional Project Information 
Information provided in Part C will be used to report out on the overall investments of the Research Program during the 2003/04 funding period. 
 
C1:  Multi-year Projects: If the project is part of a multi-year research initiative, indicate in the statement below where the current funding period 
(2003/04) lies within the longer term research program: 

The 2003/04 fiscal period represents year ____ of a ____ year research program/project. 
 
 
C2:  Research Focus:  Select (by placing an X in the preceding box) the primary category that would best categorize the focus of research 

 Silvicultural Systems - (harvesting systems – 
shelterwood, clear-cut, etc.) 

  Natural Disturbance Dynamics (fire, 
wind, etc.) 

  Site Rehabilitation and 
Restoration 

X Growth and Yield (modeling, site index work)   Ecosystem Dynamics (classification, 
inventory, PEM, ecosystem research) 

  Forest Genetics 

 Biodiversity/Habitat Management (SAR, 
habitat requirements, habitat supply modeling) 

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

 Forest health (pests and pathogens)   Soil Conservation, Health, and 
Productivity 

   

 Riparian and Aquatic Management (buffers, 
CWD) 

  Integrated Resource Management (land 
use planning) 

   

 
 
C3:  Biogeoclimatic Ecosystem Classification:  Identify (by placing an X in the preceding box) the BEC zone(s) to which the research applies. 
 
 Alpine Tundra  Engelmann Spruce-Subalpine Fir  Ponderosa Pine 
 Boreal White and Black Spruce  Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir X Sub-Boreal Spruce 
 Coastal Douglas-Fir  Montane Spruce  Not applicable 
 Coastal Western Hemlock  Mountain Hemlock   
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C4:  FII’s Objectives and Strategies:  With respect to FII’s objectives and strategies listed below, identify (by placing an X in the preceding box) 
which of the following strategies best represents the overall objective and approach of your research project. 
 
Objectives and Strategies 
Objective:  To support more effective policies, regulations, and guidelines  

 Support policy, regulatory and guideline development, evaluation and adjustment 
X Enhance quality of decision making through improved knowledge base 
 Empowered decision makers to employ practical adaptive management approaches 
X Support greater certainty in planning and decision making for all forest resources values  

Objective:  To enhance the value of timber and forest land assets  
 More effective and efficient use of forest resources 
 Reducing costs of timber production 
 Reducing forest health risks through improved management practices  
 Enhancing timber quality and resulting products 
 Increasing available volume and value through productivity enhancements, increased utilisation and better realisation of inherent site potential 
 Increasing available timber volume through management of access constraints 

Objective: To improve stewardship and market acceptability of BC forest practices and forest products 
X Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
 Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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