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Introduction 

 

Today’s e-Lecture entitled “Developing Applications to Bring Forest Research to Life” will be led by 

Derek Sidders. As a Program Manager of Canadian Wood Fibre Centre’s Technology Development and 

Transfer Team, Derek brings his 40+ years of experience and works diligently in helping move research 

results into the hands of final users.  

Throughout his career, Derek has been a very active 

knowledge transfer proponent, delivering dozens of field 

tours, field exhibitions and conferences across Canada. He is 

the recent recipient of the Research and Innovation in the Bio-

economy award presented by the Biomass North 

Development Centre in Ontario and the Tree of Life Award 

from the CIF Rocky Mountain Section.  

Today, Derek will provide examples of how research is put 

into practice on the ground to bring innovative solutions to 

the challenges of a changing climate.   

 

Derek Sidders:  

Thank you Tim.  I appreciate this opportunity to share our progress in “developing applications to bring 

forest research to life.” Joining me today to deliver this e-Lecture is our panel from the CWFC’s 

Technology Development and Transfer (TDT) and CWFC 

Research Groups. 

 

Before describing the work of the TDT group, let me provide a 

brief overview of the three primary research priorities of the 

CWFC and its Sustainable Fibre Solutions Program.   

 

1) Decision-support tools for the identification of 

particular fibre attributes and prediction of changes for 

optimal end uses 

2) Next generation tools and techniques for enhanced forest inventory (EFI and LiDAR), and 

3) Stand establishment practices and silvicultural solutions for resilient forests, steady timber 

supply, and bio-economy opportunities 



a. Stand establishment practices for resilient forests 

(Genomics and Genetics) 

b. Silvicultural solutions to mitigate risks of decreased 

short-term timber supply (Addressing Climate Change), and 

c. Sustainable supply of wood fibre for bioeconomy 

opportunities (Bioeconomy Fibre Supply) 

 

Details of these research themes will be presented in later e-

lecture, but today we will focus on how the Technology 

Development and Transfer (TDT) Group fits into this research 

structure and how we work to bring research to life!   

Guy Smith:   

Members of the TDT are integrated into the research 

themes with the role of working with the lead 

researchers to promote, extract relevant knowledge 

for transfer and deliver it to practitioners. And 

through this relationship with the research Teams 

create a comfortable environment for researchers to 

convey their results to the appropriate end users.  

 

Derek, can you give us examples of the methods that are being used to transfer our research knowledge 

to practitioners and “Bring it to Life”? 

 

Derek Sidders: 

Well there is no secrete recipe to this. It is a straight forward as turning research into action through: 

1) Development of techniques to apply research knowledge 

2) Development of guides 

to practices that 

incorporate research 

progress   

3) Demonstration of 

applications/practices that 

can operationalize research and validate forecasts  

4) Deliver field tours and other activities to bring 

the new knowledge into a practical context  

5) Support all facets with publications, 

presentations and digital media products  

 

As the changing climate becomes a greater challenge, how is the program responding?  We attempt to 

incorporate climate variability and the issues related to this challenge in our technical development 

applications and demonstrations. As you see in Slide 12, we have been active in developing forest 

operation options for use in a changing climate. The latest example is the “Development of Innovative 



Practices to Recover Value, Reduce Risk and Rehabilitate MPB 

Impacted Forests in Northern Alberta” in which we developed 

flexible and nimble partial harvesting options and 

regeneration treatments to remove active attack trees to 

reduce risk of further mortality, space dense non-impacted 

lodgepole pine to reduce risk, and open the stands to 

facilitate re-establishment of selected crop trees to create 

fully stocked, productive stands. The harvesting regime was 

developed to be nimble and suitable for use on a wide range 

of sites and stand types across Canada.  

 

One interesting component of this project was the innovative 

biomass utilization system that was introduced as an option 

to reduce the burning of harvest residues and to create a 

marketable product from what is commonly considered a 

liability. 

 

What about reforestation applications that respond to 

climate change challenges? Are there actions taken to 

prepare us for the unknown, establishing alternatives to 

conventional practices? I’ll direct that question to Tim Keddy. 

 

Tim Keddy:  

As outlined in Slide # 15, the harvesting system described by 

Derek is the first phase of a 3-phase management regime 

designed to transform impacted stands into fully stocked 

productive forests capable of withstanding future threats 

while recovering multiple commercial values.  

Our approach is to balance forest production with a diverse mix of native and local species.  

Utilizing the designated skid trails as access routes for regeneration activities, we incorporate selective 

site preparation treatments to create enhanced microsites 

within the residual stems. By using selective treatments such 

as high speed horizontal bed mixers on tracked excavators, 

we can protect advanced regeneration while creating 

seedbeds for natural regeneration.  

These treatments also reduce regeneration costs by creating 

microsites that enhance rooting, increase seedling survival 

and growth rates while reducing future vegetation 

management treatments.  



The flexibility of this management regime to be used across Canada is evident in the opportunity to 

establish various tolerant and semi-tolerant species within partial harvest operations.  

On more challenging sites, this system allows for the establishment of fast growing pioneer species such 

as intolerant hardwoods to be used as nurse crop in conjunction with tolerant softwoods.  

Slide 16 

Moving to the next slide, you will see that we are also 

exploring alternative sources of wood fibre by expanding the 

forest through short rotation woody crops. With the goal of 

growth rates at 8 times that of natural forests, we have 

developed protocols for establishing and managing three 

types of afforestation plantations.  

High yield afforestation plantations are grid-style. hybrid 

poplar or aspen, plantations established at 11-1600 stems per 

hectare. The design allows for a single, 16-20 year rotation 

with an average growth rate of 13-20 m3/ha/yr, producing large diameter stems that can be used for 

conventional forest products. 

Concentrated biomass plantations are hedge-style, hybrid poplar and willow, plantations established at 

13-16000 stems per hectare. This design allows for up to seven  -  3 year rotations with an average 

growth rate of 6-10 oven dried tonnes/ha/yr,    producing small diameter stems with a high bark to 

white wood ratio. This limits potential product options to products that allow for a high bark content 

such as mulch, animal bedding or feedstock for biomass boilers, industrial pellets or renewable natural 

gas production. 

For longer term carbon sequestration options, we have developed the mixedwood afforestation option 

where tolerant softwoods are planted in high yield afforestation plantations following crown closure. 

Depending on the management objectives for the site, the deciduous component can be harvested at 

year 20 or left on site to fall out through succession creating wild life habitat and eventually result in 

coarse woody debris in the residual conifer stand that will continue to grow on the site for 60-80 years. 

Slide 17 

An example of bringing research to life is the work that we 

have been conducting on industrial sites such as the 

revegetation of phospho-gypsum stacks in collaboration with 

Agrium and the University of Alberta. Agrium came to us with 

the objectives of: 

1) improving the long-term sustainability, 

ecosystem diversity, and aesthetic values while reducing long 

term maintenance costs of the site,  



2) provide biomass that could be used for energy production and sequestering 

carbon, and  

3) utilize excess nutrients/water resulting in improved groundwater quality.  

Taking advantage of years of short rotation woody crop research,  we incorporated all 3 SRWC regimes 

by; 

1) establishing concentrated biomass beds of willow and hybrid poplar on 

reclaimed storage pond site,  

2) establishing high yield afforestation plantations of hybrid poplar on re-

engineered phosphor-gypsum stacks, and  

3) establishing tolerant conifer (white spruce) in high yield afforestation 

plantations once sites close canopy. 

 

Derek Sidders:   

Thank you, Tim.  Historic research is invaluable. One of our strategies is to adapt older research results 

to address new issues. I would like to invite Katalijn MacAfee to inform us on how we are doing this. 

 

Katalijn MacAfee: 

There are many ways we are doing this, but I’ll 

highlight one example. We have taken decades 

worth of silviculture forest research knowledge and 

adapted it for site reclamation, rehabilitation and re-

vegetation, with a focus on disturbed sites in 

Alberta.  

The oil and gas sector in Alberta is struggling with successfully reclaiming and 

restoring sites that have been disturbed by oil and gas developments. CFS can 

offer decades worth of silviculture research, and has a reputation of providing 

solid information that can be applied to forest management activities. 

To apply this knowledge to the oil and gas sector, the CFS partnered with several oil and gas companies 

to develop extension products. These guidebooks, factsheets and videos will help inform reclamation 

workers on how to apply silviculture techniques to increase reclamation success and thus return to 

forest cover. 

The silviculture themes we’re covering, include: 

- Site Assessment 

- Site preparation techniques 

- Regeneration techniques 

- Vegetation management techniques 



Derek Sidders:  

Thank you for that Katalijn. With the challenge of a changing climate, wood supply in parts of Canada 

could become a major issue. The TDT has been working with Jean-Martin, one of the CWFC research 

scientists, to address this.  I’d like to ask Jean-Martin to describe what quick actions are being deployed 

to begin preparing the forest industry for this potential threat? 

 

Jean-Martin Lussier:  

As you know, many regions of Canada are subject to 

large scale disturbances, such as insect outbreaks 

and forest fires. These disturbances are impacting 

the forest age-class distribution, that in turns are 

creating periods with limited area of mature forest 

for harvest, that affects the sustainable timber 

supply. Recent research suggests that climate 

change will likely modify the disturbance regimes in 

particular in the boreal forest. We don’t know when 

and where disturbance will occur, but we need to be 

ready to mitigate their impact on timber supply.  

 

Silviculture and partial harvests can be the forester’s “Swiss Army Knife” to 

potentially help to mitigate these effects. The solution however depends on 

when is the critical period where mature stands will be lacking. The ongoing 

research program of the CWFC is done in close collaboration with 

FPInnovations and universities from eastern and western Canada, in 

partnership with provincial authorities and forest companies with a goal of incorporating partial harvest 

systems into their planning.  

Derek Sidders: Thanks Jean-Martin!  

The CFS/CWFC have several research forests in Canada. One of these is the Petawawa Research Forest 

which has a 100 year history. I’m going to ask Katalijn to address this question: How are these forests 

being used to contribute to the challenge of a changing climate using TDT group techniques and 

strategies? 

 

Katalijn MacAfee:  

First of all, let me give you a really quick introduction to the 

Petawawa Research Forest. 

The PRF was established in 1918, and has been providing 

answers to forestry questions ever since. Historically, 

research focused on silviculture, fire, growth and yield and 

genetics. Current research highlights include Enhanced Forest 

Inventory, Climate Change and long-tern silviculture studies. 

 



So, we are using the PRF as a natural laboratory and staging area for both new research, as well as 

adopting historic research to address the issues of the day. 

For example, a new large Vulnerability Assessment is 

currently being initiated, that looks at the effects of climate 

change, using the extensive inventory data available at the 

PRF. This study has several purposes: 

- It will guide current forest operations and how we 

approach them; 

-  It will guide future research initiatives; 

- And it will serve as a regional example of how to apply 

vulnerability assessments. 

We also use historic genetic data to evaluate the impacts of 

climate change on growth and survival 

This is what we mean when we say we can’t buy time. These 

two studies are examples of answering today’s questions, 

based on studies that were initiated decades ago. They were 

initiated for different purposes, but can assist us now. 

 

But one aspect of the PRF that is hard to find anywhere else, 

is the ability to showcase the research to a wide audience, 

ranging from scientists, to students, and to the local 

communities to industry representatives. 

 

Sites are relatively closed together, and are often 

accompanied by close to 100 years worth of data. What other 

forest could offer that? We also have many different 

researchers working at the PRF, that are often available to 

present during tours or events. Lastly, we have very 

knowledgeable and amazing staff on site that have a wealth 

of information at their fingertips. 

Lastly, the PRF is celebrating its 100-year anniversary next year, and many special events, publications, 

and tours are already planned. 

And last, but not least, the PRF was awarded the Forest Capital of Canada award! So stay tuned for more 

special announcements in the near future. 

Derek Sidders:  

Excellent Katalijn, I can hardly wait!!  One really important area that can’t be overlooked by the TDT and 

CWFC is the development and transfer of knowledge contributing to the bio-economy. I’ll ask Brent Joss 

and Tim Keddy to offer us a taste of what we are doing -- with a secondary objective of displaying some 

of our digital products support this? 

 

Brent Joss: Our strategy is take both our research and technical development activities and present 

them in digital media that combines both the research and the technical expertise resident within the 



CWFC.  We will show you a few samples of these products to demonstrate this …all of which support 

developing opportunities to support a Sustainable Fibre Supply and developing bio-economy. 

FOCUS on Products  

 

Woody Biomass Inventory 

Over the last ten years, the Canadian Wood Fibre Centre, 

Agriculture and Agri-Food Canada and their partners have 

collaborated to provide estimates of forestry and agriculture 

residues available for bioproduct and bioenergy 

development. The first-generation estimates are available via 

the Government of Canadas online Biomass Inventory 

Mapping and Analysis Tool, or BIMAT. The Technical 

Development Team has been instrumental in the refinement 

of these figures and their preparation for publication via 

BIMAT. Recognizing the increasing internal need for access to 

these figures the Technical Development Team has also 

created an internal, user-friendly, spatial platform that 

provides access to information and metrics not available to 

the public domain. A precursor to this platform proved to be 

valuable for data dissemination and visualization supporting 

the Renewable Natural Gas Project undertaken by Natural 

Resources Canada, the Canadian Gas Association, and 

partners.  

Mid Supply Chain Optimization 

Another product that we have created is an information 

system that contains knowledge gained through the 

completion of mid-supply chain optimization research trials 

completed over the past decade. One example is the 

development of the compressed baling system that packages 

woody biomass into compressed round bales ranging from 

650-1200kg per bale depending on pre- packaging moisture 

content. The compressed baling system was developed 

initially to create larger payloads to reduce transportation 

costs. 

Through continued research on the baled biomass, it was determined that in the baled medium, the 

woody biomass could be stored long term, in excess of 20 months without decomposition, while 

reducing moisture content and actually improving the physical characteristics of the biomass over time. 

Biomass Value Simulator 



Being able to estimate how much biomass available, 

and where it is located, are important for 

determining green energy potential in Canada. 

Equally as important is being able to estimate and 

evaluate the costs and logistics associated with 

accessing, handling and converting woody biomass 

to bioenergy. The Technical Development Team developed a user-friendly 

BIOMASS VALUE SIMULATOR to evaluate and assess the unique supply and 

value chains associated with growing, harvesting, handling and converting 

Short Rotation Woody Crops for bioproducts and bioenergy. This platform is 

being used to evaluate and identify cost-effective supply chain options and is 

progressively being adapted and improved to evaluate the supply and value chains of other traditional 

and non-traditional biomass sources and end-products.  

National Network of Sites 

 

One example of a series of products that we have created and 

have utilized for the past 15 years is the development of a Site 

Suitability Model for estimating SRWC growth potential and 

the establishment of a National Network of SRWC sites across 

Canada. 

 

Using bio-geo climatic information, we have been able to 

create a model that estimates growth potential of SRWC 

plantations for almost any location in Canada. In conjunction 

with our establishment and management protocols, this is an important tool to help adopters in 

understanding the potential of their investments.  

 

Adding to this, we created a national network of afforestation sites, in collaboration with academia, 

provincial agencies and individual landowners, that includes in excess of 135 sites that are used to 

validate our establishment and management protocols and the growth trajectories developed by the 

Site Suitability Model. 

 

Virtual Tours 

The Canadian Wood Fibre 

Centre has developed 

virtual field tours for a 

number of its research sites. 

The Technical Development 

Team at the Northern 

Forestry Centre has created a 9-stop virtual walk-through of the Ellerslie Short Rotation Woody Crop 



Research site in Edmonton. The virtual tour combines an interactive platform with a variety multimedia 

resources and visuals from a variety of vantage points – above, below, and within the canopy - to 

provide an engaging, immersive, and informative experience. Comprised of interactive and navigable 

elements, and more than 80 informative video vignettes that cover a variety of subject matter, the 

virtual tour enables a wide audience to conveniently to view and experience applied Canadian Wood 

Fibre Research at their leisure and from the comfort of their office.  

Derek Sidders:  

I would really like to thank all of those on our panel that 

contributed to this e-lecture and to you, the national audience 

that hopefully found it useful and interesting. 

 

Thank You! 

Questions! 


