
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-FII 066 
Organisation: University of British Columbia 
Project Contact: Dr. Suzanne Simard 
Address: Dept. Forest Science, 2424 Main Mall, University of British Columbia, V6T 1Z4 
Phone No. 604-822-1955 
Email: suzanne.simard@ubc.ca 
Project Title: 
 

Density management to improve growth, yield and quality of paper birch stands in interior B.C. 
 

Final Project Abstract: 
 
Paper birch is an important, but often overlooked, component of interior wet belt forests.  This valuable tree species is often eradicated or 
underutilized because it is considered a competitor with favoured commercial conifers, and because it is often too old or too scattered for 
profitable harvest.  To ensure better future utilization of this resource, we are conducting research leading to development of young stand 
density management tools and prescriptions.  We think that proper management of paper birch stands when they are young and vigorous can 
lead to a future viable paper birch harvest in interior British Columbia. In this project, we completed our investigation of 12-year growth, yield 
and mortality responses of paper birch to thinning treatments that were applied on four sites in 1991.  This included data entry and cleaning, 
data analysis, preparation of a journal article, and preparation of an extension note.  We also collected paper birch data for parameterizing the 
spatially explicit stand dynamics model, SORTIE-BC, for southern interior paper birch stands so that we could predict the effects of various 
management strategies on paper birch stand development.  We parameterized the model, and then used it to test the effect of edge distance and 
edge aspect on paper birch regeneration, and compared the results against the empirical data presented in Heineman et al. (2002).     
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The specific objectives of our project were to: 

1) analyze and publish 12-year growth, yield, crown, and mortality responses to the thinning treatments applied in 1991,  
2) examine growth response of young paper birch under a variety of light conditions,  
3) characterize the probability of juvenile paper birch mortality as a function of recent growth,  
4) determine the effects of competition on the growth and survival of adult birch trees, and   
5) integrate the collected information into the SORTIE-BC model. 

 
Heineman, J.L., S.W. Simard, and W.J. Mather. 2002. Natural regeneration of small patch cuts in a southern interior ICH forest. Res. Br., B.C. 

Min. For., Victoria, B.C.Work. Pap. 64. 
 
Keywords: 
 
Paper birch, competition, density management, thinning, growth and yield, mortality, SORTIE, simulation models, prediction, wood products 
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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  

Objective 2 
 
 
Objective 3 

Field sample 60 trees, collect stem 
disks, hemispherical photos, etc. 
 
Field sample 320 trees, collect stem 
disks. 

All task activities were completed as planned.  All trees were sampled, stem 
disks collected, hemispherical photos taken and analysed. 

Objective 4 Find suitable sites for old trees, stem 
map chosen sites, collect target tree 
data. 

All task activities were completed as planned.  Sites were selected, stem map 
sites chosen, and some target tree data collected. 

Objective 1 Analyse data, write journal 
manuscript, and extend 12-year 
growth and yield response data. 

All task activities were completed as planned.  Stand and crop tree data was 
analysed, a draft journal article was written (attached), and a draft Extension 
Note was written (attached). 

Objectives 2, 3, and 4 Laboratory work – radial growth 
measurements 

All task activities were completed as planned.  Radial growth measurements 
were completed. 
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Objective 2,3, and 4 Analysis of data. All task activities were completed as planned.  Data was analysed. 

Objective 5. Parameterization of SORTIE-BC 
model. 

All task activities were completed as planned.  SORTIE-BC was 
parameterized with the data collected, and a management scenario was run.  
This is reported in an attached technical report. 
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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. 
 
What are the appropriate paper birch stand density management strategies for maximizing quality and quantity of various wood 
products, and can we predict tree growth under various competitive environments? 
 
Based on the growth and yield data collected in 2002, as well as on the earlier studies on six year mortality, growth and yield (Simard et al. 
2004), second year physiology (Wang et al. 1995), and third year stem taper and crown responses (Utunen 1997), we have examined 
appropriate density management strategies for maximizing quality and quantity of various wood products.  These are described in the attached 
draft journal article and extension note.  In brief, our results suggest the following for managing young paper birch stands: 

1) For highest quality veneer logs with the lowest branching and stem taper, either leave stands unthinned or thin to 3000 stems ha-1 no 
earlier than 10 years of age. 

2) For high quality veneer and sawlogs with fastest stem growth yet high stem quality, thin stands to 1000 stems ha-1 at about 10-15 years 
of age.  Consider a second thinning (e.g., 700 stems ha-1) at around 25-30 years of age to maximize growth potential through the 
rotation.  Rotation age for these stands is probably around 40 years. 

3) For fastest and most sustained growth rate that does not require a second entry, thin to 400 stems ha-1.  These stems will have higher 
taper and more branches, so the value of veneer logs will be lower than in option 2.  However, rotation age for a given piece size may 
be shorter by about 5 years. 

4) For biomass or firewood production, leave young paper birch stands unthinned. 
 
In the second part of this project, we collected paper birch light and growth data for parameterizing SORTIE-BC for southern interior paper 
birch stands.  We successfully acquired FSP funding to complete this data collection in 2004/05.  We then parameterized the model in 2003/04, 
using northern interior paper birch data where southern interior data still remains to be collected.  We then used the parameterized model to 
simulate the effect of edge distance and edge aspect on density of paper birch regeneration in small patch cuts.  We found that the model under-
estimated birch density compared with that measured in a study by Heineman et al. (2002).  In 2004/05, we will complete data collection and 
parameterization of SORTIE-BC for southern interior paper birch, and run a variety of management scenarios to predict paper birch tree 
growth and mortality under various silviculture system scenarios and competitive environments.  Based on our preliminary runs in 2003/04, we 
feel that SORTIE-BC is capable of predicting paper birch tree growth under various management strategies. 
 
 
Simard, S.W., Blenner-Hassett, T., Cameron, I.R. 2004. Pre-commercial thinning effects on growth, yield and mortality in even-aged paper 

birch stands in British Columbia. Forest Ecology and Management  190: 163-178. 

Annual Progress Report Template – Forest Research Program 2003/04     Page 5 of 11 



FII Forest Research Program 2003/04 Annual Progress Report 

Utunen, M., 1997.  Growth response of paper birch crown to thinning in moist warm Interior Cedar-Hemlock-subzone of British Columbia.   
M.Sc. Thesis, Univ. Helsinki, Finland. 

Wang, J.R., Simard, S.W., Kimmins, J.P., 1995.  Physiological responses of paper birch to thinning in British Columbia. For. Ecol. Manage. 
73: 177-184. 
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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.). 
 
Paper birch is considered by many to be a keystone species in ICH and IDF forests, providing critical benefits to biodiversity, health and 
productivity.  For example, mixed stands with paper birch have the most productive song-bird and cavity-nesting bird communities, have lower 
incidence of root disease, and can have higher productivity over the long-term than pure stands of conifers (Simard et al. 2004). Historically 
low stumpage values have resulted in under-use of this species, relegating it to landings and firewood piles after the harvest of mixed stands.  
Mixed and pure stands remain unmanaged and fire suppression has resulted in advancement of vast areas to an age where many of the trees are 
declining. On clearcuts, paper birch is commonly brushed because of its competitive advantage over commercially valuable conifers. We have 
felt that this management approach to paper birch represents a missed opportunity for producing increasingly valuable paper birch wood 
products, particularly veneer, and at worst represents ecologically unsustainable management of mixed wet-belt forests.  To help change this 
management approach through better information, we initiated thinning experiments in pure paper birch stands in 1991 to provide density 
management tools for producing high quality birch products.  In 2002, we collected 12-year growth, yield and mortality data from these 
experiments, and we used funding provided in 2003/04 to enter, clean and analyse the data, write a journal article, and extend the results in a 
draft Extension Note. Completion of the article and Extension Note fills an important information gap for addressing the growing interest and 
opportunity for paper birch management in the BC interior. 
 
At the same time as management interest in paper birch for birch products is increasing, so too is the recognition that we need better 
management tools for forest stands that are becoming increasingly complex in structure and species composition. To design silvicultural 
strategies that optimise timber production and sustain other values in the interior wet-belt, forester and managers require an understanding of 
how paper birch trees (seedlings, saplings and mature trees) grow and survive in various light conditions in pure and complex mixed stands. To 
meet this demand, we collected paper birch growth and mortality data under a range of light regimes.  We used this data to calibrate the 
SORTIE-BC stand dynamics model for southern interior stand that contain paper birch. SORTIE-BC is a resource-mediated, spatially explicit, 
forest model that makes population dynamic forecasts for juvenile (<10 cm DBH) and adult trees. It has a flexible user-interface that allows the 
user to incorporate a wide range of silvicultural strategies. With the parameterized model, we began examining paper birch responses across a 
range of silvicultural systems. We will complete the data collection and parameterization for southern interior paper birch stands using FSP 
funding in 2004/05, and we will run a wider range of management scenarios for predicting paper birch and mixed stand effects on paper birch 
growth and mortality in a variety of mixed- and single-species stands.  Our research will assist foresters and managers in testing, developing 
and choosing silvicultural strategies for ICH and IDF forests that will achieve sustainable management objectives.  
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B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (e.g., 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 
 
Planners/Foresters/ 
Practitioners 
 

• Increased access to results will help with better decisions for managing pure and mixed paper birch stands in the 
ICH and IDF zones. 

• Solid, well-designed, peer-reviewed research for modifying and justifying thinning practises. 
• Easy access to results in the form of an extension note.   

Researchers • The publication of this research in an international scientific journal makes an important contribution to the 
advancement of paper birch management provincially and worldwide. 

Public 
 

• The public benefits from sound management of B.C. forests. Our research results will make strong contributions to 
this process by facilitating better understanding of ICH and IDF stand management.  This will lead to more 
sustainable and commercially viable management of wet-belt forests that contain pure or mixed stands of paper 
birch. 
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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) 
TEC Predicting paper birch densities using SORTIE-BC Y 
JOU Thinning of young, even-aged paper birch stands in British Columbia: 12-year growth and yield response Y 
EXT Paper birch responses to thinning in southern interior British Columbia Y 
 
 
 
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 _11__ of a _20_ year research program/project.  Continuing this project in years 2 and 3 will depend 
on securing funding from outside sources because subsequent years’ research was dropped by FSP. 
 
 
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 X Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir  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 
 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  
X 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 
 Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
X Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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