
 
 

Technical Summary for  
Forest Science Program Project Y081212 

 

 

Addressing information exchange needs around analysis and decision processes 
that use forest estate models and their inherent linkages to habitat supply models 
and sustainability indicators 

 

Support for the conference: 
Decisions for Sustainability: Forest Estate Models for the Future 
Victoria, British Columbia 
June 1214, 2007 

 

Prepared by 

Jeff Stone 
Southern Interior Forest Region 
Ministry of Forests and Range 

 

March 31, 2008 



  ii



 

 

Table of Contents 
 

 

Table of Contents........................................................................................................................................... i 

Introduction ..................................................................................................................................................1 

Conference Overview....................................................................................................................................1 

Conference Website and Discussion List ......................................................................................................2 

Financial Support ..........................................................................................................................................2 

Conference Objectives ..................................................................................................................................3 

Recommendations ........................................................................................................................................4 

Conclusion.....................................................................................................................................................4 

Appendix A: Conference Evaluation Summary .............................................................................................6 

Appendix B: Conference Program Booklet with Abstracts .........................................................................16 



  1

 

Introduction 
 

As demands by society on the forest increase, forest managers are asked to consider 
increasingly diverse and complex objectives. Around the globe, forest managers have turned to 
forest estate modeling as a tool used to provide insight into problems that are too complicated to 
be solved intuitively. The expectations of sustainable forest management require resource 
analysts, forest managers, and decision makers to understand the current state of forest estate 
models and how information from these models can improve forest management decisions.  
 
In June 2007 a conference titled "Decisions for Sustainability: Forest Estate Models for the 
Future" provided a unique opportunity to share experiences, knowledge, and ideas around 
using forest estate models in making decisions for the sustainability of our forests. The 
conference was attended by resource analysts, forest managers, and academics with an 
interest in the use of forest estate models in decision processes. 

Abstracts of the presentations and copies of the slides of the presentations were placed on the 
conference website (www.femc2007.net) which is to be maintained at least until 2011. The 
website will also be maintained to provide links to forest estate modeling and related areas (e.g., 
habitat supply) web sites and notices on related conferences.  

A discussion list (http://groups.yahoo.com/group/FEMC2007/) was also initiated as a 
communication tool around the topic of forest estate modelling and the forest management 
decisions that can benefit from the use of forest estate modelling. 

Funding for components of the conference was provided through the FIA Forest Science 
Program (FSP) administered by PricewaterhouseCoopers LLP. This report summarizes the 
conference activities as identified under this funding source.  

Conference Overview 
 

The conference “Decisions for Sustainability: Forest Estate Models for the Future” was held 
over 3 days in June 2007. The conference included plenary sessions that provided an 
international overview of forest estate modeling and the decisions that can be aided by such 
models. Concurrent sessions were provided around 12 topic areas: Wood Supply, Sustainability 
and Multiple Values, Model Design and Use, Water, Data and Parameter Choice, First Nations 
and Traditional Use, Economics, Habitat Supply, Seeking Solutions, Disturbance, Decision 
Choices, and Climate Change and Carbon. There were 9 plenary presentations and 40 
concurrent presentations. Abstracts for the presentations are contained in the conference 
booklet in Appendix B. 
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The conference had a registration of 154 people. While the majority of the participants were 
from British Columbia, the conference was well attended from across Canada with participants 
from the USA, Sweden, Finland, New Zealand, and Australia. 

An evaluation of the conference (113 respondees) identified that the conference met the 
objectives of the attendees. Response was very favourable and the need for future similar 
conferences on a 2 to 3 year cycle was identified. A copy of the evaluation summary is 
presented in Appendix A.  

A summary of the conference in order to promote further awareness was provided in an article 
in FORREX Link newsletter (http://www.forrex.org/publications/LINK/ISS46/vol9_no2_art9.pdf). 

Conference Website and Discussion List 
 
The conference website (www.femc2007.net) was modified to focus on presenting the 
conference abstracts and copies of the presentations. Most of the presenters gave permission 
to post their presentations. The website was also developed to serve as a source of web links to 
the forest estate modeling community.  

This website will be maintained until at least 2011. It is expected that over time with future 
conferences the website will be further developed.  

A discussion list (http://groups.yahoo.com/group/FEMC2007/) was also established in March 
2008 to aid in communication within the forest estate modeling community. It is expected that 
this discussion list will grow with time and interest.  

Financial Support 
 
The overall cost of the conference was about $63,000 of which the Forest Science Program 
provided about $9500. An additional $3000 in support was received from other sources with the 
remainder provided through registration fees.  

Monies provided through FSP in support of the conference enabled the success of this event. It 
is likely that the conference could have been completed without the funding but the funds 
relieved pressures around the delivery of the program.  

FSP funding provided (1) logistical support through FORREX for final conference preparation, 
(2) funding for printed materials and (3) needed assistance for the rental and professional set up 
of the audio-visual equipment. 
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Conference Objectives 
 

The long-term objectives of this extension project are 

 (1) To create a community of practice of resource analysts and practitioners around forest 
estate modelling and associated decision processes and uses. 

 (2) To provide increase awareness of forest estate models and their valuable use in decision 
processes for sustainable forest management. This is a recognition that forest estate models 
are not just for wood supply but can be used for decisions around other resource values. 

 (3) To encourage the ongoing development of tools, such as forest estate models, for providing 
information related to non-timber objectives, such as habitat supply.  

 

The 2007/2008 objectives for this extension project were 

 (1) To host a conference around forest estate modelling and decision processes that:  
    a) attracts an international diversity of delegates and presenters to provide an information and 
networking forum for British Columbia resource analysts and forest management practitioners; 
    b) explores not just the technical side of resource analysis but provides a forum for 
information and discussion on the decision processes in which forest estate modelling and 
similar tools are used as an input; 
    c) provides up-to-date information on modelling and decision processes around the inclusion 
of habitat supply, fire fuels, sustainability indicators, and other non-timber values within forest 
estate models and related decision processes. 

 (2) To establish tools (website and discussion list) that extends information and networking 
initiated at the conference to a wider audience.  

Without doubt this project assisted by FSP funding was able to meet its objectives. Much of the 
British Columbia’s resource analyst practitioners were present at the conference in conjunction 
with a diverse group of Canadian and international resource analysts, academics, and natural 
resource managers. Based on observation, a lot of informal interaction among the participants 
occurred between the formal sessions and during the organized field trip. The evaluation 
comments noted that networking was a valuable part of the conference as was the exposure to 
other jurisdictions.  

Presentations at the conference covered a wide range of topic areas from traditional wood 
supply to climate change. Habitat supply related subjects were covered in over 20% of the 
concurrent session presentations. The presentations contained a mixed of the technical side of 
forest estate modeling and the value/management/decision side. The evaluation identified high 
satisfaction with the quality and the topics of presentation. All the evaluations agreed that the 
conference improved their knowledge of forest estate modeling and their use for timber and no-
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timber objectives. Copies of the presentations and abstracts are available on the conference 
website at www.femc2007.net.  

The web based tools developed for the conference are not expected to provide the large 
immediate impact that the conference provided. However, these tools were developed to 
provide a long-term entry source to the forest estate modeling network and community of 
practice and are expected to increase in “value” over time as this network develops. 

 

The project’s four deliverables were: (1) Administer the conference; (2) Summary report; (3) 
Website; and (4) Discussion list. As noted above the conference, website, and discussion list 
have been completed. The summary report consists of several components. The first 
component the evaluation was completed with a paper survey at the end of the conference 
rather than a follow up email. The summary of the evaluation is included in Appendix A. All 
participants have been made aware of the availability of summary documents through an email.  

Recommendations 
 

Suggested recommendations arising from this conference are: 

(1) Hold similar forums on a 2 to 3 year cycle to continue with the development of this 
community of practice.  

(2) Develop in-conference discussion sessions. The presentation style of the sessions 
during the conference, other than the field trip, was solely lecture style with follow up 
questioning. Several evaluations identified a desire for some more formal discussions.  

(3) Maintain a funding reserve for startup for future conference. The timing of funding for this 
conference was inefficient in that greater known funding at the conference startup (i.e., 2 
years in advance) would have enabled more efficient planning of the conference and 
support for lower income (e.g., students, developing nations) participants without running 
the risk of the conference losing monies. Funds remaining from the current conference 
will be passed to a future conference organizing committee and will assist in this 
endeavor. 

(4) Consider formalizing the organization of the conference such that there is a structure in 
place to handle the continuation of similar conferences (including maintenance of funds).  

Conclusion 
 

The conference was a large success that was aided by the monies provided through FSP. 
Based on the participant response to the conference, it was a needed forum for the exchange of 
information and networking among resource modelers and managers.  
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The current conference has enabled the development of an awareness of the network of 
professionals using forest estate models as tools or for decisions. This network will expand with 
future conferences and as the community takes greater ownership in its development.  
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Appendix A: Conference Evaluation Summary 
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Summary of Conference Evaluation Forms 

 

Background 

 

All conference participants were provided with an evaluation form within their conference packages. A 
total of 154 evaluation forms were passed out. Of these 113 evaluation forms were returned.  

The evaluation form consisted of 3 parts. The first part obtained information on the employer of the 
participant and how they had became aware of the conference. The second part was a rating on 
agreement of statements about the conference. The third part was to solicit specific comments about 
the conference.  

 

Participant Background 

 

A large majority of those who responded to the evaluation of the conference were from provincial or 
state governments. 

 

Table 1. Employer type of evaluation form respondees. 

 

Employer Type  Number 

Academic  16 

Industry  4 

Consultant  25 

Federal govt  3 

First Nations  1 

NGO  0 

Prov/State govt  58 

Student  3 

Other  3 
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Conference Awareness 

 

The majority of the attendees heard about the conference via word of mouth or a direct email notice. 
With respect to direct email notice, it was not discernable if this was direct from conference 
organization or secondary. 

 

Table 2: How participants heard about the conference. 

 

How heard about conference  Number 

Word of Mouth  55

Direct Email Notice  41

Event Website  6

Other  11

 

 

 

Conference Objectives 

 

Participants tended to agree or strongly agree that the conference met their objectives for attending 
and that the materials and format presented were appropriate.  
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Table 3: Responses to questions around conference objectives and information presented. Average 
score is the arithmetic average of the score of the statement checked (indicated in parentheses). 
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Overall, the FEM conference met my objectives  59  48  5  1  0  0  1.5 

The FEMC objectives were clearly stated 

 

40  57  13  2  1  0  1.8 

Presented material was relevant to me 

 

43  57  12  1  0  0  1.7 

Level of detail of information was appropriate 

 

34  60  16  1  0  0  1.9 

Length of the FEMC was appropriate 

 

42  60  10  0  0  0  1.7 

FEMC content met my needs 

 

37  61  13  2  0  0  1.8 

FEMC improved my knowledge of FEM and their use for timber and 
non‐timber objectives 

 

47  56  9  0  0  0  1.9 

I have improved my knowledge of global experiences in forest 
management decision making and the role of forest estate models 

 

44  48  20  1  0  0  1.8 

I was able to share my knowledge and info needs with natural resource 
analysts, forest managers, and fores management decision makers 

 

25  62  23  2  0  0  2.0 

I will be able to apply some of the material presented immediately 

 

23  44  39  4  1  0  2.2 
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Conference Quality 

 

The quality of the conference, materials presented, and detail of information presented was good to 
excellent.  

 

Table 4: Responses to quality of conference. 
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Relevance of topics presented  64  43  5  0  0  1.5 

Quality of Materials Shared  48  61  3  0  0  1.6 

Level of detail of information presented  39  60  13  0  0  1.8 
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Response to Questions Posed 

 

What were the most valuable aspects of this conference to you? 

 

An overwhelming majority of the respondents noted that networking was the most valuable aspect of 
the conference. A large number also identified that they found of value the exposure to what others 
were doing in other jurisdictions  

Table 5. Categorization of responses to what was most valuable aspect the conference into general topic 
areas. 

General theme 

Number of 
evaluations 
mentioning

1=networking  61

2=exposure to other jurisdictions  23

3=different modelling tech and 
application  18

4=opportunity to share info  7

5=field trip  7

6=Principles of FEM   1

7=Other  43

 

 

What were the least valuable aspects of the conference for you? 

 

The majority of respondees did not provide feedback on what they found the least valuable or they 
provided positive comments. Of those reporting what was least valuable most identified the field trip for 
varied reasons (e.g., not related, cost, in middle of conference). For presentations the comments were 
varied and often related to the evaluator finding for themselves that the presentations were too 
technical.  
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Table 6. Categorization of responses to what was the least valuable aspect the conference into general 
topic areas. 

 

General theme 

Number of 
evaluations 
mentioning

Field trip  17

Conf structure/length  8

presentations  20

blank or comment on all valuable  64

Other  8

 

 

As a result of this conference attendance, I plan to …. 

 

Of those who responded most planned to follow up with other participants for further discussion. Other 
plan to investigate some of the tools discussed or look at the work that they are doing in context to how 
such work was done elsewhere. An interesting note is that 9 respondents specifically noted looking for 
more information around climate change or carbon budgeting. Other responses included more learning 
and attendance at future conferences. 
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Table 7. Categorization of responses to what participants plan to do following conference. 

 

General theme 

Number of 
evaluations 
mentioning

contact people  19

learn new tools  14

review current practice  13

climate change/carbon  9

Other  41

 

 

What activities/materials would you like as a follow up to this conference and how would you like to 
receive it? 

 

Most respondents wished to access in some format copies of the presentations made at the conference. 
Also noted was the desire for an email list of participants, receiving future conference notices, and a 
discussion forum. 

 

Table 8. Categorization of responses to what participants wish for conference follow up. 

 

General theme  Number of evaluations mentioning

presentations made available  83

email of participants  14

future notices  8

Discussion forum  5

Other  9
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Do you have comments or suggestions for improvement? 

 

Suggested improvements in the set up of screens and seating were noted. Many found the screens to be 
too low so that their views were obstructed. The advertising of the conference was found to be wanting. 
It was felt that there was a lack of awareness of the conference. Several people indicated a need for a 
more formal structure to engage discussion during the conference. A varied response to the 
presentation length was provided. Some wished longer talks, others wished opportunities for short 
talks.  

Within the responses there were many positive responses about the conference organizing and to 
wishing that the conference repeats in 2 to 3 years.  

 

Table 9. Categorization of responses for conference improvement. 

 

General Theme 
Number of evaluations 

mentioning

A/V  11

Conf length  1

structure to engage during session  3

presentation length or format  4

talk topic  7

Advertising  5

Other  29

Good Conf or do again  29
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Conclusion 

 

The respondents replied very favourably to the value of the conference as noted by the positive ratings 
and individual comments. The presentations were found to be of high relevance to the participants. 
However, the key value of the conference was in the networking opportunities provided to the 
participants.  

 

The comments and evaluation suggest the desirability of holding a similar conference within 2 or 3 
years.  
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WELCOME  
Thank you for attending “Decisions for Sustainability: Forest Estate Models for 
the Future”.  

We all know how difficult it is to pull away from our busy work schedules. 
Opportunities to interact with peers and exchange knowledge outside of our 
daily routines are necessary if we are to grow as professionals. This conference 
was initiated on the premise that providing a forum around decisions related to 
sustainability and forest estate models will help advance the community of 
practice of both the forest resource analyst and the resource manager. 

I would like to thank the many volunteers for their efforts. On the following 
page is our organization committee, who had to endure my poor jokes for the 
past 18 months but still managed to provide thoughtful advice. Thank you to 
the Ministry of Forests and Range staff involved in the initial conference start up 
and who have acted in many capacities during the conference. I also thank 
Timberline Natural Resources Group who provided valuable services including 
managing our monies and arranging the field trip. I thank Kathie Swift of 
FORREX for being the alternative voice of the organizing committee. 

2 I would also like to recognize our sponsors. The British Columbia Ministry of 
Forests and Range Forest Analysis and Inventory Branch provided funding that 
enabled us to initiate the conference. Without such funds, we would never 
have got started. Secondly, British Columbia’s Forest Investment Account 
Forest Science Program relieved uncertainty of the bottom line by providing 
significant monies to support the behind the scenes work and equipment 
rentals.  

I encourage everyone not to be shy and to take advantage of this unique 
group of people, their knowledge, and their interests. If you have any questions 
or needs please track down Kathie Swift, me or any member of the 
organization committee.  

Again thank you for participating! 

 

Cheers, 

 

Jeff Stone 
Conference Co-ordinator 
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ORGANIZATION COMMITTEE 

 

Eldon Gunn, Professor, Faculty of Engineering, Dalhousie 
University, Halifax, Nova Scotia 

Dirk Kloss, Resource Modelling Specialist, Ontario Ministry 
of Natural Resources, Sault Ste. Marie, Ontario 

 

 

David Maclean, Dean, Faculty of Forestry and Environmental 
Management, University of New Brunswick, Fredericton, New 
Brunswick 

John Nelson, Associate Professor, Faculty of Forestry, 
University of British Columbia, Vancouver, British Columbia 

 

 

Jeff Stone, Timber Supply Analyst, Southern Interior Forest 
Region, British Columbia Ministry of Forests, Kamloops, British 
Columbia 

Kathie Swift, Corporate Team Leader, Extension 
Services/Early Stand Dynamics, FORREX, Vernon, British 
Columbia 

 

 

Erik Wang, Vice President BC Operations, Timberline Natural 
Resource Group, Victoria, British Columbia 
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SPONSORS 
 

Official Conference Sponsor 

 
www.cortex.ca/fia-fsp/

 

 

Conference Partner 

  
Forest Analysis and  
Inventory Branch 

www.for.gov.bc.ca/hts/ 
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Support Sponsor 

 

www.iufro.org 

 

Contributing Sponsor 

 
www.timberline.com 
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SPEAKER INFORMATION 
 

Providing PowerPoint Presentation 

You are to provide your presentations to the registration desk the evening prior to 
your presentation or earlier. If you have not done so please see the registration 
desk immediately. It is desired that you provide your presentation on a USB 
memory stick. However, we can accept the presentation on CD or DVD.  

Presentation Times 

We expect that all presentations times will be as indicated in the agenda but 
please confirm upon registration that changes have not occurred.  

We expect that all presentations will start at the indicated times on the agenda. 
You should be present in the room for the presentation prior to yours. Ideally, all 
speakers in a session will participate in that session.  

Speakers will have 25 minutes of time space. Expectations are that 20 minutes will 
be for presentation and 5 minutes for questions.  

5 
Practice Room 

The Saanich Boardroom (Room 205) is available for presentation practices except 
during scheduled demo sessions. The room contains a laptop, projector, and 
screen.   

This room will be locked. To access the room you must arrange to obtain a key 
from either Jeff Stone or Kathie Swift at the registration desk in the mezzanine. 

Following your practice session you are responsible to lock the room and 
immediately return the key to Jeff Stone or Kathie Swift.  Do not pass the key to 
another delegate. 

A sign up sheet will be available at the conference registration desk. 

Posters 

If you have a poster please see the registration desk for placement.  We had very 
limited participation in the poster session. As such posters will be displayed in the 
mezzanine throughout the conference. You may display your poster from Monday 
evening through to the end of the conference. 
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ROOM LOCATION 
Registration, plenary, and concurrent session will occur in the East Harbour 
Ballroom and its mezzanine. This area is located off of the hotel’s main lobby.  

Breakfast, lunch, and Tuesday’s dinner will be held in the West Harbour Ballroom. 
This facility has a separate outside entrance on Quebec Street. It is reached by 
exiting the front doors of the hotel, turning left (away from Parliament Buildings), 
and proceeding the few metres to the ballrooms entrance. 

Several demonstrations will be held in the Saanich Room (Room 205). This room 
can be reached via the elevators or by stairway (signs will be placed to locate this 
stairway). 

 

CONFERENCE FOLLOW UP 
Abstracts 6 

The abstracts contained within this document will be posted immediately following 
the conference on the website www.femc2007.net. 

Presentations 

We will be posting presentations made at the conference on the website 
www.femc2007.net where permission to do so has been granted. These 
presentations will likely be available by August 1, 2007. 

Discussion Forum 

We wish to continue to develop the community of practice around forest estate 
models. To provide one tool to continue discussion, the conference discussion list 
will be converted to a general forum on forest estate models. We will be making 
an invitation to all participants of the conference to join the forum. If you are 
interested in such a forum, please accept the invitation.  A link to the forum can 
be found on www.femc2007.net. 

Evaluations 

An evaluation form is included in your conference package, please complete 
and place in collection boxes in the mezzanine at the end of the conference.  
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PLENARY SPEAKERS 
 

 

Bruce Manley 
Head of School 

School of Forestry, College of Engineering 
University of Canterbury 

Christchurch, New Zealand 

 
Dr. Bruce Manley is a forestry graduate from the New Zealand School of Forestry. He has spent 

20 years at the NZ Forest Research Institute as a scientist and science manager working on the 
development of forestry decision-support systems, and using these systems as a consultant to 
industry. Since 1999, he has been an Associate Professor in Forest Management at the NZ School 
of Forestry located at the University of Canterbury in Christchurch. 

 
 

 

Pierre Levac 
Chief Forester 

Bureau de Forestier en chef 
Province of Québec 

Roberval, Québec, Canada 
 
Mr. Pierre Levac is a graduate of Laval University with a B.A. in Forest Engineering and a 

Master’s degree in Forest Management and Silviculture. Mr. Levac began his career with the 
Ministère des Terres et Forêts, where he as a specialist in the field of timber scaling. Mr. Levac's 
career includes lecturing at the Faculty of Forestry and Geodesy, being a forest manager with 
Norbord Industries Inc. and Cascades Inc, and as a director and assistant vice-president for the 
Crown Corporation “Société de récupération et d’exploitation forestière du Québec” (REXFOR). In 
1994 Mr. Levac founded the forestry consulting firm Levac et Associés, where he served as 
president until 2005. In 2005, Mr Levac became Québec's first chief forester.  

Over the past thirty years, Mr. Levac has had the opportunity to work in nearly every sector of 
the Québec forest industry. The various positions he has held throughout his career have allowed 
him to discover all the regions of Québec and to appreciate the particular characteristics of the 
forests and communities that compose them.  

Over the past ten years, Mr. Levac has been highly committed to the implementation and 
registration of sustainable forest management systems, in conjunction with ISO (International 
Organization for Standardization) compliant environmental management systems. As an associate 
of the Quality Management Institute (QMI), a division of the Canadian Standards Association 
(CSA), since 1997, Mr. Levac was among the first forestry experts in Canada to take an interest in 
management ( Quality, Environmental and OH&S ) systems applicable to the forest industry. This 
has also allowed him to adapt these systems to the particular needs of the forest industry in eastern 
Canada.  
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Ola Eriksson 
Head of Department 

Department of Forest Resource Management 
Swedish University of Agricultural Sciences 

(SLU) 
Umea, Sweden 

 
 
Dr. Ljusk Ola Eriksson received his PhD in harvest scheduling modelling and this has since 

been his main research area. From the 1990’s he has been paid much more attention to bring 
biodiversity and other stakeholder interests into the harvest scheduling framework, leading to the 
use of heuristics and mixed integer programming models. Since 1999 Ola has been the head of the 
Department of Forest Resource Management at the Swedish University of Agricultural Sciences 
that, among other things, harbours the National Forest Inventory. 

 
 
 

 

Gary Bull 
Associate Professor 

Department of Forest Resources Management 
University of British Columbia  

Vancouver, British Columbia, Canada 
 

 
Dr. Gary Bull spent most of his early career working in a consultative capacity with forest 

products companies, resource based communities, various government agencies and environmental 
non-governmental organizations. Internationally, he has worked with organizations such as the 
International Institute of Applied Systems Analysis in Vienna, the International Institute for 
Environment and Development in London, the Food and Agriculture Organization of the United 
Nations in Rome and the US Council on Foreign Relations in Washington. He is currently 
supervising research projects with CIFOR, World Bank, Shell Canada, Wildlife Conservation 
Society, Iisaak Forest Resources Ltd., Forest Trends and FAO. Gary has a background in commerce 
as well as three degrees in Forestry, specializing in economics and policy. He has an interest in 
global forestry policy issues and is currently studying forest and timber markets in Asia and 
ecosystem services markets in Afghanistan, Canada, China, Mozambique and Uganda. He is an 
advocate for interdisciplinary research. 
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Jim Snetsinger 
Chief Forester  

Ministry of Forests and Range, 
Province of British Columbia,  

Victoria, BC, Canada  

 
In November, 2004, Jim Snetsinger was appointed as BC’s Snetsinger chief forester.  He 

replaced Larry Pedersen who was chief forester for 10 years. As chief forester, Snetsinger is the 
senior professional forestry executive of the ministry, responsible for developing plans and 
programs to manage provincial forest and range lands. He’s the executive in charge of the Forest 
Science program and is responsible for determining timber harvest levels for each timber supply 
area and tree farm licence in the province. He also oversees the ongoing implementation of the new 
Forest and Range Practices Act and regulations.  

Before becoming Chief Forester, Snetsinger was the regional executive director for the Northern 
Interior Forest Region. A professional forester since 1981, he’s a graduate of the University of 
Toronto and worked as a forester for five years with BC Hydro before joining the Forest Service in 
1986.  Since then, he’s worked in the former Prince Rupert Forest Region and also served as a 
regional director for Land and Water BC. 

 
 

 

Dave MacLean 
Dean  

Faculty of Forestry & Environmental 
Management 

University of New Brunswick,  
Fredericton, New Brunswick, Canada 

Dr. David A. Maclean is Dean and Professor of the Faculty of Forestry and Environmental 
Management, University of New Brunswick, Fredericton, NB, Canada. Prior to joining UNB in 
1999, Dr. MacLean was a Research Scientist with the Canadian Forest Service for 21 years. 
Through the 1990s, he coordinated Canada-wide research networks to (1) develop GIS-based 
decision support systems for four of Canada’s major insect pests, and (2) determine silvicultural 
approaches to integrated insect management. Current positions include Chair of the Canadian 
Model Forest Network, President of the Fundy Model Forest, Board of Directors of the Sustainable 
Forest Management Network, and Chair of J.D. Irving Ltd. Forest Research Advisory Committee. 
Dr. MacLean has led, or is leading, research projects on forest carbon, forest dynamics, and 
implications to biodiversity. Dr. MacLean has published over 120 papers and over 75 technology 
transfer publications. 
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Thom Erdle 
Faculty of Forestry and Environmental 

Management University of New Brunswick 
Fredericton, New Brunswick, Canada  

Dr. Thom Erdle has worked as a professional forester in New Brunswick for 26 years in the 
public, private, and academic sectors. His work has focused on forest management planning, and 
related underpinning disciplines. He has degrees from the University of New Brunswick and the 
University of British Columbia. Thom teaches forest management in the Faculty of Forestry and 
Environmental Management at UNB and currently chairs the Task Force on Forest Diversity and 
Wood Supply 

 

 

Doug Williams 
Partner and Senior Consultant,  

Cortex Consultants Inc 
Victoria, British Columbia, Canada 

Dr. Doug Williams (B.Sc., M.Sc. Biometrics, Ph.D. Operations Research) has acted as a 
consultant to governments, private industry, and international agencies on issues of the forest sector 
and forest products trade. After completing his Ph.D., Doug taught courses in simulation, 
mathematical programming, and multivariate statistics at the UBC Faculty of Forestry, and did 
research with the Forest Economics and Policy Analysis Project, also located at UBC.  

Before establishing Cortex Consultants Inc. in 1990, Doug consulted extensively in China and 
South East Asia, Europe and South America. In addition to managing Cortex, his current 
responsibilities include analytical support for investors and managers of private forest lands. 

 

 

Hamish Kerr 
Vice President Strategic Planning and Forest 

Policy, TimberWest Forest Corp.,  
Vancouver, British Columbia, Canada 

Hamish Kerr has held his current position with TimberWest since 2002.  Prior to joining 
TimberWest Hamish was an equity analyst following publicly traded forest products companies for 
institutional investors first with Burns Fry (now Nesbitt Burns) and then with Goepel Shields and 
Partners (now Raymond James).  Hamish has a BSc in Forestry from the University of New 
Brunswick (1977) and an MBA from the University of Western Ontario (1983). 
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PRESENTATION ABSTRACTS 
The following section contains the abstracts of all plenary, concurrent, and 
poster presentations.  

The abstracts are listed alphabetically by the presenter’s name identified in 
the agenda.  
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Adams: CO-OPERATIVE LAND MANAGEMENT: THE PROCESS, 
THE PLAYERS, THE SUCCESSES 
 
JIM ADAMS, Nicola Similkameen Innovative Forestry Society, Box 160, Merritt, BC, V1K 
1B8, Canada, jim.adams@shaw.ca 
 

The Nicola-Similkameen Innovative Forestry Society (NSIFS) was incorporated under the 
British Columbia Societies Act on November 9, 1998 to facilitate the implementation of the 
Province of British Columbia’s Innovative Forest Practices Agreements. The NSIFS IFPA holders 
include five Licensees: Weyerhaeuser, Tolko, Aspen, Ardew and Stuwix Investment Ltd; the 
Nicola Tribal Association (NTA); the Upper Similkameen Indian Band (USIB); and the Merritt 
Ministry of Forests Small Business Forest Enterprise Program (SBFEP).   

During the 2002 fiscal year the NSIFS completed an amendment to Forestry Plan I to support an 
Annual Allowable Cut (AAC) uplift application.  The AAC application was successful, and on 
January 1, 2004 the MoF Regional Executive Director awarded 330,700 cubic meters of volume to 
the IFPA.  

In 2004 the NSIFS submitted the 2005 Forestry Plan to follow the successful Forestry Plan I.  
The 2005 Forestry Plan outlines the ongoing work that supports of the uplift and identifies program 
areas the NSIFS will continue to develop.  Since Forestry Plan I, the forest sector has undergone 
significant policy and tenure change, funding opportunities have been significantly rationalized and 
licensee size and membership has changed in the Merritt Timber Supply Area (TSA), all of which 
has shaped the direction of the NSIFS. 18 

Concurrent with the submission of the 2005 Forestry Plan, the NSIFS completed an amendment 
to the 2005 Forestry Plan to support a second AAC uplift application aimed at mitigating Mountain 
Pine Beetle (MPB) epidemic levels occurring in the TSA.  This resulted in the MoF Regional 
Executive Director awarding 500,000 cubic meters of volume to the NSIFS IFPA holders.  

The true benefits of the Nicola Similkameen Innovative Forestry Society approach began to be 
realized in 2005, our 8th year of operation.  Integral components of our vision; the incorporation of 
aboriginal knowledge and values, increased acknowledgement and understanding of all values in 
the forest, increased local and first nation employment and the endorsement of a collective Society 
wide approach to attack the Mountain Pine Beetle epidemic were significant accomplishments. 

The NSIFS has developed innovative web based approaches to utilize ecological, cultural plant 
and wildlife models in concert with the Sustainable Forest Management Strategy (SFMS) when 
developing strategic and stand level forest development plans. Our web-based integrated data 
platform will link the models, PEM, Forest Develop Plans, Vegetation Resource Inventories and 
multiple other data layers to determine pre and post harvest habitat impacts with mapping and 
analysis capability. 

Communication at the community level in 2005/06 included presentations to the general public 
and First Nation’s communities in Merritt and Princeton to outline the NSIFS’s Forestry Plans, 
MPB AAC applications and to present/discuss the SFMS/web based data platform relating to stand 
level planning. 

Today, the NSIFS Board of Directors continues to focus on the objectives that strongly reflect 
the NSIFS’s vision for the future of the Merritt TSA and guide their development of annual 
business planning priorities for program investments. 
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Armstrong: SUSTAINABILITY OF TIMBER SUPPLY CONSIDERING 
THE RISK OF WILDFIRE 
 
GLEN W. ARMSTRONG, Department of Renewable Resources, University of Alberta, 
Edmonton, AB, T6G 2H1, Canada, gwa@ualberta.ca 

 
The boreal mixedwood forest of Alberta, Canada is an important timber producing region 

subject to highly variable annual disturbance by wildfire.  Existing timber supply models do not 
adequately capture the variation in annual area burned. 

The paper presents a procedure to evaluate the joint effects of harvest levels and wildfire on the 
sustainability of timber harvest. A Monte Carlo simulation model which incorporates timber 
harvesting, forest fires, and replanning is developed.  The output of the model consists of projected 
distributions of sustainable harvest levels generated by a linear programming based timber supply 
model, in response to specified harvest volumes and randomly generated burn areas. 

Because of the highly variable nature of the fire regime, it is difficult or impossible to set a 
harvest level that is perpetually sustainable with complete certainty. An alternative definition of 
sustainability incorporating probabilities and time is developed. At any point in time, a harvest 
level is considered sustainable if the probability of the harvest level exceeding the annual allowable 
cut is less than an acceptable level. 

19 
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Armstrong: "WHAT HAPPENED TO ECONOMICS?" 
INCORPORATING FOREST BUSINESS ECONOMIC ATTRIBUTES 
INTO TACTICAL ANALYSIS AND PLANNING. 
 

JONATHAN ARMSTRONG, Forest Ecosystem Solutions Ltd., 227-998 Harbourside Dr., North 
Vancouver, BC, V7P 3T2, Canada, jarmstrong@forestecosystem.ca 

CHRIS NIZIOLOMSKI, Forest Ecosystem Solutions Ltd., 227-998 Harbourside Dr., North 
Vancouver, BC, V7P 3T2, Canada, chris_niz@forestecosystem.ca

 
Operability, in the strategic timber supply context, refers to a classification of the land base as 

either suitable or not suitable for timber extraction. Suitability for timber extraction is influenced 
by the physical characteristics of the land, social and environmental concerns, and the potential 
economic return generated contrasted with the costs incurred during all phases of production. 

Economic operability can be a difficult element to quantify. Until recently, operability 
assessments within B.C. have been undertaken by excluding certain forest types and conditions 
when determining the timber harvesting land base. The basis for exclusion can include stands 
located above certain elevations, stand types typically considered uneconomical or by excluding all 
or most stand types within certain geographic locations (typically isolated or far away). A number 
of attempts have been undertaken to improve the above methodology – to make the methodology 
more site specific. Many such efforts have been based on attaching economic parameters to stands 
or groups of stands in an effort to determine their relative margin or conversion return. 

20 In 2004, Forest Ecosystem Solutions along with D.E. Gyton and Associates undertook an 
economic operability assessment for the Mackenzie Timber supply area. One of the objectives for 
this project was to use actual, site specific cost and value data taken from the local licensees. 
FESL's economic analysis model FEAM (Forest economic assessment model) proved to be an 
efficient tool to evaluate the complex economic questions that arose during this project. FEAM in 
essence defines relationships between existing sources of data common to the forest industry such 
as inventory data, timber cruising stand tables, lumber recovery factors and sales records and 
operating costs. The use of existing real data to define economic operability and the ability of this 
model to “capture” the full potential conversion return of forest products produced from any stand 
are the features which separate the FEAM approach from previous similar operability projects. 

FEAM is a model that can operate on a variety of scales, from single forest stand, to a landscape 
unit, a supply block, or a timber supply area. The concept behind FEAM is that currently existing 
data can be connected together to produce a value and cost for individual forest stands, that is 
specific to the geographic location, stand attributes and operating conditions within the assessment 
area. FEAM produces a stand-specific value and cost that can then be combined in any size 
analysis groupings (woodsheds, watersheds, landscape units, etc.) to produce an economic 
operability assessment. 
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Asante: STAND LEVEL ANALYSIS OF THE IMPACT OF CARBON 
CREDIT TRADING ON THE BEHAVIOUR OF A FORESTRY FIRM 
 

PATRICK ASANTE, Department of Renewable Resources, University of Alberta, Edmonton, 
AB, T6G 2H1, Canada, pasante@ualberta.ca 

GLEN W. ARMSTRONG, Department of Renewable Resources, University of Alberta, 
Edmonton, AB, T6G 2H1, Canada, gwa@ualberta.ca 

Despite considerable interest in the potential for forests to sequester carbon, there is still a gap 
in knowledge when it comes to determining the impact of carbon credit trading on the behaviour of 
a forestry firm, as it relates to harvest levels, silvicultural practices and afforestation of agricultural 
lands. Managing forest for carbon budget may result in modifications to the way forests are 
managed in Canada depending on the incentives provided by carbon markets. This study uses a 
stand-level optimization model to investigate the response of a forestry firm to carbon 
sequestration. The knowledge gained through this research will enter into national policy 
discussions regarding carbon management, and will inform relevant agencies about how forestry 
firms might respond to different mechanisms that seek to encourage carbon sequestration. Results 
and methods from this study should give forestry firms the building blocks to develop strategic 
plans for managing their forest for carbon budget. 
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Bogle: EXAMINING THE LENGTH OF THE PLANNING HORIZON IN 
THE MIDST OF CATASTROPHIC NATURAL DISTURBANCE AND 
UNCERTAINTY 
 

TIM BOGLE, Ministry of Forests and Range, P.O. Box 9512 Stn. Prov. Govt , Victoria, V8W 
9C3, BC, Canada, Tim.Bogle@gov.bc.ca 

 
In traditional timber supply analysis, the length of the planning horizon and the period length 

have been defined by rotation length and computer speed respectively.  Where the forest estate has 
been in a stable state, the desire to model a number of harvest rotations and silviculture activity at a 
periodic interval that doesn’t overwhelm the available computer resources is ideal.  However, what 
should a forest manager’s response be when the forest estate is in a high degree of flux due to 
catastrophic natural disturbance. 

Currently, the chief forester of British Columbia has been temporarily increasing the allowable 
annual cut (AAC), in order to salvage dead and at risk pine trees due to an unprecedented 
catastrophic mountain pine beetle infestation.  A case study in the interior of British Columbia will 
be used to show that during catastrophic natural disturbance, the traditional reference points of 
rotation length and period length should be significantly modified.  It can be shown that certain key 
data elements possess enough uncertainty as to create only coarse medium term timber supply 
projections at best.   

Several suggested principles are discussed in determining the adequate planning horizon.  These 
include encapsulating the natural process in question, the term of the AAC decision, the uncertainty 
in the key data elements and how the AAC decision is implemented.  In the BC context, the chief 
forester has little direct control over tactical implementation of the AAC decision (which stands are 
harvested).  Therefore the planning horizon should be kept short to maintain a focus on damaged or 
susceptible pine stands to ensure that harvesting activity at elevated rates is focused in the forest 
with the highest risk of being damaged or rendered unharvestable. 

22 

 

 Decisions for Sustainability: Forest Estate Models for the Future 



 

 

Braze: USING GOAL PROGRAMMING TO EVALUATE MPB AND 
WOODLANDS CARIBOU MANAGEMENT TRADEOFFS. 
 

JANIS BRAZE, Timberline Natural Resource Group Ltd., Suite 315, 10357-109 St., 
Edmonton, Alberta, T5J 1N3, Canada, janis.braze@timberline.ca 

 
An integrated landscape management and iterative timber supply analysis approach has been 

taken to understand tradeoffs between MPB, woodlands caribou, and forest management objectives 
in Weyerhaeuser Grande Prairie FMA. To facilitate the understanding of competing resource 
values, Remsoft Woodstock goal programming approach was used to build different scenarios. 
Discussion about resource management challenges, model formulation, system outputs, and 
tradeoff analysis will be presented. 
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Brown: TO OPTIMIZE OR NOT TO OPTIMIZE - A PRACTITIONER’S 
PERSPECTIVE  
 

CAM BROWN, Forsite Consultants, P.O. Box 2079, #330-42nd Street, Salmon Arm, BC, 
V1E 4R1, Canada, cbrown@forsite.ca 

 
Forest estate models typically employ one of three solution generation techniques: stepwise 

simulation, optimization (e.g. linear programming), or heuristics (e.g. simulated annealing). Each 
of these techniques presents advantages and disadvantages to modeling practitioners.   Based on 
personal experience and discussions to date, this talk provides a BC practitioner’s perspective on 
the strengths and weakness offered by each approach in the delivery of forest estate modeling 
services. 

Definitions from a harvest scheduling perspective: 
Stepwise Simulation (what if?): A solution procedure that find a single solution to a harvest 

scheduling problem using predefined harvest rules, priorities, management actions, and 
constraints.  The user constructs a scenario and the model is simply a “convenient 
calculator for a complex/massive problem”1.   

Optimization (what’s best?):  A solution procedure that finds an optimal solution to a harvest 
scheduling problem given a objective function that measures solution value, a set of 
management options to chose from, and a set of constraints that ensures an acceptable 
solution. The user must constructs bounds around solution choices while providing a 
measure of how good the solution is, and then it is up to the model to explore the solution 
space and find the optimal answer. 

24 

Heuristics (what’s good?):  A solution procedure that searches for an optimal solution but can 
only guarantee a good solution given an objective function that measures solution value, a 
set of management options to chose from, and a set of constraints or targets that ensures an 
acceptable solution.  This technique is applied in situations where optimization is 
impossible (problem too large) or impractical (solution times too long).   Currently, harvest 
scheduling problems involving stand level spatial relationships (i.e. adjacency/green-up or 
patch size) on realistic land base areas cannot be optimized and require heuristics. 

If there is a desire to link strategic results to tactical plans, then heuristics allow the most detail 
to be integrated into the solution procedure and therefore they are likely to provide the most 
realistic solutions.  If you need it all and your willing to wait for it, heuristic approaches are 
capable of providing it.  If you are less interested in stand level spatial relationships but still want 
treatment options, soft targets, and other features of optimization, then optimization is ideal.  When 
simple, fast, and transparent solutions are necessary for budgetary reasons or to process large land 
bases in a reasonable amount of time, simulation is likely the best bet. 

It is a specific model’s ability to address the problem at hand that should drive choice.  Solution 
technique is only one issue for consideration – the flexibility of the model to represent a problem 
and its ability to have the solution influenced by key indicators is likely more important than how 
the solution is generated. 

                                                 
1  John Nelson, Professor - UBC Faculty of Forestry:  Forest Planning Studio users manual. 
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Buell: LINKING LP MODELS WITH SPATIALLY-EXPLICIT MODELS 
FOR FOREST PLANNING 
 

MICHAEL BUELL, Cortex Consultants Inc., Suite 2a - 1218 Langley Street, Victoria, BC, 
V8W 1W2, Canada, mbuell@cortex.ca

 
Aspatial (or quasi-spatial) linear programming (LP) models of forest resource development and 

timber production are driven by a management objective, produce an “optimum” schedule, quick 
and inexpensive to solve, and are extensible to financial and log allocation analyses. However, 
these aspatial models cannot adequately represent the spatial relationships between critical features 
on the ground or patterns of disturbance. 

Spatial models (raster-based and polygon-based) can explicitly represent these critical spatial 
relationships and are extensible to a wide range of habitat models and landscape metrics, but are 
typically driven by heuristics (e.g., extend a road network) and are unlikely to be optimal. 
Furthermore, spatially-explicit approaches are much less efficient than the aspatial models. 

We have developed a methodology that links an aspatial LP-based model with a spatially-
explicit sub-model, and preserves the advantages of both approaches. Reduced-cost coefficients 
from the LP model guide the spatial location of the disturbance schedule, ensuring that the spatial 
solution remains optimal.  
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Bull: ENVIRONMENTAL SERVICES MARKETS IN FORESTRY 
 

GARY BULL, Forest Resources Management Department, 2022-2424 Main Mall, Faculty of 
Forestry, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada, 
gary.bull@ubc.ca   

 

Future forest estate models will have to start explicitly incorporating other forest values other 
than timber. Already market price signals and market transaction exist for carbon, biodiversity, 
water and recreation on forest lands.   In British Columbia, for the markets to develop and thrive in 
a regulated (as opposed to a voluntary) manner we will need to develop new forms of property 
rights, new clearing houses for these environmental goods, and proper environmental accounting 
procedures. Modellers should start modifying their tools now to incorporate these values. 
Governments, First Nations, NGOs and industry need advice on the plausible scenarios that could 
be used to manage forest and wildland landscapes with the multiple income flows from 
environmental services.  Timber may well become a second class citizen. 
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Carver: DETERMINING HYDROLOGIC HAZARDS IN BC USING 
BAYESIAN BELIEF NETWORKS TO SUPPORT DECISION-MAKING 
IN MOUNTAIN-PINE-BEETLE RESPONSE 

 

MARTIN CARVER, Water Stewardship Division, Ministry of Environment, P.O. Box 9362 Stn 
Prov Govt, Victoria, BC, V8W 9M2, Canada, Martin.Carver@gov.bc.ca  

GREG UTZIG, Kootenai Nature Investigations, Ltd., 602 Richards St, Nelson, BC, V1L 5K5, 
Canada, g13utzig@telus.net

RANDY SULYMA, Fort St. James Forest District, Ministry of Forests and Range, Box 100, 
Fort St. James, BC, V0J 1P0, Canada, Randy.Sulyma@gov.bc.ca

 
Throughout British Columbia, anthropogenic disturbances combine with intrinsic watershed 

characteristics to yield a mosaic of hydrologic hazards with the potential to diminish aquatic 
values. These hazards are of concern in the management of a variety of water-related resource 
values including aquatic habitat, drinking water, downstream infrastructure and recreation. 
Measures taken to protect these values often have significant impacts on potential timber supply. In 
the past, hydrologic hazards have been modelled only on a selective and regional basis. In this 
study, Bayesian Belief Networks are used to model seven distinct hydrologic hazards with a 
potentially provincial application. The hazards are: peak flow increase, bedload increase, 
suspended sediment increase, low flow decrease, stream temperature increase, organic input 
decrease (fine or coarse) and adverse water chemistry. Phase One of the present study estimates the 
first three of these hazards using available digital information. 

27 

The framework approach has been developed on a pilot basis for two study areas within areas 
affected by the Mountain Pine Beetle. As pilot areas for testing and validating model construction 
and assumptions, Supply Block C of the Prince George TSA (Fort St. James) and the Kootenay 
Lake TSA offer strongly contrasting aquatic resource concerns and physiographic, hydrologic and 
ecological characteristics. Due to varying data quality and availability, modelling of the hydrologic 
hazards has required innovative interpretation of existing data to allow the modelling of complex 
ecological relationships. 

When linked to the outputs from forest estate modelling, the hydrologic model can be used as a 
prediction tool for potential hydrologic impacts resulting from a range of scenarios of forest 
development and natural disturbance. In Phase Two of the project, the low-flow and stream-
temperature hazards will be modelled and, along with the three hazards developed in Phase One, 
applied to the larger area affected by the Mountain Pine Beetle. In addition, water values will be 
incorporated to determine overall risk. It is expected that the models may provide decision-support 
for an array of resource planning and public safety decisions, particularly in light of potential 
hydrologic changes associated with Global Climate Change. 
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Dickson: ASSESSING HABITAT CONDITIONS FOR DISPERSING 
OWLS ACROSS SPACE AND TIME:  COMBINING EXPERT 
OPINION WITH EMPIRICAL DATA TO ASSESS ALTERNATIVES IN 
WASHINGTON STATE’S FOREST LAND PLANNING PROCESS 
 

ANGUS BRODIE,  Washington State Department of Natural Resources, P.O. Box 47016, 
Olympia, WA, 98504, USA, angus.brodie@dnr.wa.gov

SEAN N. GORDON, USDA Forest Service, PNW Research Station SDO CAP, 6th Floor, 
P.O. Box 3890, Portland, OR, 97208, USA, sgordon@fs.fed.us

HEATHER MCPHERSON, Washington State Department of Natural Resources, P.O. Box 
47016, Olympia, WA, 98504, USA, heather.mcpherson@dnr.wa.gov

LOWELL DICKSON,,Washington State Department of Natural Resources, P.O. Box 47016, 
Olympia, WA, 98504, USA, lowell.dickson@dnr.wa.gov 
 

The Washington Department of Natural Resources has embarked on a new effort to improve the 
quantification of environmental impacts through the use of a fuzzy logic-based assessment tool 
developed by the U.S. Forest Service (the Ecosystem Management Decision Support system or 
EMDS).  EMDS is an extension to the ArcGIS software that facilitates the building of complex, 
spatial evaluation models based on either available data, expert opinion, or both.  Projections of 
forest management alternatives are conducted using Woodstock/Stanley scheduling software and 
yield tables from Forest Vegetation Simulator (FVS) growth model.  These results are then fed into 
the EMDS model for evaluation.  The present model is being built to assess northern spotted owl 
(Strix occidentalis caurina) dispersal habitat, under various alternative forest management regimes 
for DNR’s new tactical-scale forest plans.  Since relatively little is known about the habitat 
requirements for dispersing owls (in contrast to nesting owls), experts were convened to define 
habitat indicators, based on their collective available knowledge. Results of the EMDS stand-level 
model provide habitat quality scores for input into a management block-scale (20,000 – 40,000 ha) 
analyses, to get an overall assessment of dispersal habitat quality, configuration and connectivity.  
Promising approaches to this landscape assessment include graph theory and cost surface analyses.  
Once the landscape approach is completed, these habitat quantity/quality scores will be combined 
for multiple points in time under each alternative, to give an overall assessment of functional 
dispersal habitat when comparing alternatives. 
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Erdle: EXPLORATION OF FOREST MANAGEMENT 
ALTERNATIVES FOR PUBLIC FOREST IN NEW BRUNSWICK   
 

THOM ERDLE, Faculty of Forestry and Environmental Management, P.O. Box 44555, 28 
Dineen Drive, University of New Brunswick, Fredericton, NB, E3B 6C2, Canada, 
erdle@unb.ca   

 

Management of New Brunswick’s public forest has long been controversial. Some in the 
province deem management inadequate to generate the wood supply needed for a vibrant forest 
industry; others deem it inadequate to maintain the “Acadian forest” and the ecological services it 
provides. In attempt to define a more generally acceptable management strategy, the New 
Brunswick government formed the Task Force on Forest Diversity and Wood Supply with a 
mandate to develop for public land a comprehensive set of realistic forest management alternatives 
aimed at securing an adequate and diverse wood supply, while protecting the key ecological 
features of the Acadian forest. The objective of the work was not to set forth management 
recommendations, but rather to define a “menu” of management choices which will become input 
to a broader public discussion about how best to manage New Brunswick’s forest.  

The Task Force effort took maximum advantage of existing information and planning methods 
in the province, but given the charge to look at strategies outside the status quo, substantial 
additional work was required in three areas. First was definition of a broader set of indicators by 
which to characterize management strategy outcomes. This was accomplished through workshops 
in which expert opinion was solicited regarding the indicators deemed most informative about 
forest management impacts on forest diversity, socio-economic welfare, and business opportunity. 
Second was quantitative characterization of the forest, stand development, treatments, and response 
patterns as required for forecasting forest development in terms of the broad set of indicators 
defined at the workshops. This involved significant effort to better characterize many facets of 
forest development and management, including partial harvest treatments and responses, patterns 
of within-stand breakup and renewal, late successional forest conditions, potential product out-turn, 
and delivered wood costs. Third was development of scenarios by which to meet the dual 
objectives of securing an adequate and diverse wood supply, while maintaining the key ecological 
features of the forest. This involved devising scenarios which to varying degrees maintain and/or 
expand supply of all species groups in higher product grade categories while maintaining species 
composition and stand structures commonly associated with the natural Acadian forest. Several 
means for accomplishing such outcomes were explored, including increased use of non-clear cut 
harvesting, increasing protected areas and area of mature/late successional forest, and defining 
zones for intensive timber production. Quantitative analysis of alternatives will be completed by 
the fall of 2007, at which time a different challenge will emerge; that being distilling from a 
complex analysis set an informative, clear, and simple summary of findings that effectively 
contributes to the process of charting New Brunswick’s forest management future.  
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Eriksson: NATIONAL/REGIONAL WOOD SUPPLY ISSUES IN 
SWEDEN 
 

OLA ERIKSSON, Swedish University of Agricultural Sciences (SLU), Department of Forest 
Resource Management, Skogsmarksgränd, SE-901 83, Umeå, Sweden, 
Ola.Eriksson@resgeom.slu.se   

 

Swedish forestry is at the cross road. We can look back at a long period of successful forest 
management to meet the demands of different stakeholders. Margins are now narrowing down. One 
development is increased industrial demand. This has partly been balanced by imports, a measure 
that appears less and less viable. For more than a decade commercial land has been transferred into 
protected areas. Another long term development is increased use of bioenergy, something that more 
and more interferes with traditional forest industry. The recent decision by the EU Ministerial 
conference on compulsory targets for the transformation of the energy system of Europe implicitly 
assumes that forests will increasingly be relied on for mitigating climate change. 

What is a likely scenario, or what can then be done? Restructuring the industrial capacity is 
probably less of an attractive alternative than in previous periods of “over consumption”. Industry 
will combat further protection of commercial lands, and can take refuge behind the climate change 
issue. This is not entirely in compliance with government objectives, stating that close to another 5 
percent of the forest land should be set aside. One strategy to pursue is to increase production with 
various methods – such as fertilisation, better genetic material, intensified stand establishment – 
and discount the effects with an allowable cut effect. One of the more intriguing aspects of this 
equation is the gains in yield that are expected to come from climate change. Another option is to 
radically change the model for nature conservation, going from general to specific area 
considerations. In conclusion, seldom before have the opportunities and challenges been greater 
than currently.  
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Fall: MULTI-SCALE CROSS-CULTURAL RESOURCE MODELING 
 

ANDREW FALL, Gowlland Technologies Ltd, 220 Old Mossy Road, Victoria, BC, V9E 2A3, 
Canada, andrew@gowlland.ca 

 
Central and northern coastal British Columbia contains a diversity of ecological, cultural and 

economic values. Broad scale strategic plans (e.g. the Central Coast land and resource management 
plan) have been largely agreed upon for this large area through multi-stakeholder processes. A 
number of coastal First Nations have embarked on a strategic planning process within their 
territories, called Detailed Strategic Planning (DSP), to examine a range of resource values in the 
context of the land-use agreements and to make recommendations to revise or augment strategic 
management direction.  

Given the importance of forestry in this area, forest estate modelling is being used to help 
examine values that may be affected through time under various plan scenarios. For each 
alternative management regime, timber supply analysis can identify a sustainable harvest level. 
This poses a number of technical and communication challenges. We focus here on two key 
elements: multiple scales of reference and cross-cultural communication. 

The appropriate scale for strategic planning and decision-making depends on agency and value. 
For timber values, planning foresters and forest companies view the area through a filter of timber 
supply areas and tree farm licenses. This is the scale at which annual allowable cut levels are set.  
Ecologists view the area through a filter of ecological units (ecoregion, biogeoclimatic zones and 
variants, site series). Identification of ecosystem types and wildlife habitat that may be at risk 
should be done from a perspective of the entire range of the ecosystem or species.  First Nations 
view the area in terms of their cultural territory. These various scales overlap (e.g. timber supply 
areas usually include portions of multiple territories and biogeoclimatic variants). In addition, First 
Nations territories may overlap, leading to additional challenges to assess recommendations from 
multiple DSP processes. 
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Communication in the DSP processes requires concepts to be translated between technical, 
western worldviews and First Nations worldviews. Goals and objectives that may contribute to 
DSP recommendations may need to be translated into a form amenable to analysis, and analytical 
results must be translated to a form relevant for First Nations (e.g. a goal to maintain cultural cedar 
use may need to be cast in terms of risk to monumental cedar or artistic cedar supply). Each DSP 
process has an appointed chairperson who must gain insight into both worldviews. 

An existing spatial timber supply model built within the SELES (Spatially Explicit Landscape 
Event Simulator) spatial modeling tool is being adapted to support the DSP process. We address 
the multiple-scale challenge by designing experiments and analyses at appropriate scales. To scale 
to a DSP territory, the timber supply contribution of each overlapping timber supply area or tree 
farm license must be clarified. Conversely, timber impacts arising from DSP recommendations 
need to be scaled back to timber supply area and tree farm license. We address the cross-cultural 
communication challenge by working closely with DSP chairs to help facilitate transfer of 
analytical information. Decision-support for the DSP process requires that information be provided 
at the appropriate scale and in a comprehensible form. 
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Gordon: UNCOVERING SOCIAL AND ANALYTICAL FACTORS 
CONTRIBUTING TO THE SUCCESSFUL APPLICATION OF 
DECISION SUPPORT SYSTEMS FOR FOREST BIODIVERSITY 
MANAGEMENT 
 

SEAN N. GORDON, USDA Forest Service, PNW Research Station SDO CAP, 6th Floor, 
P.O. Box 3890, Portland, OR, 97208, USA, sgordon@fs.fed.us

 
The complexity of forest management has increased with the scope of resources of concern and 

the level of scrutiny from stakeholders.  The design and use of specialized computer software, often 
referred to as “decision support systems” (DSS), is one method for helping managers deal with this 
complexity.  This study investigated the utility of such DSS in relation to forest biodiversity 
decisions.  Four in-depth case studies were conducted on how DSS were used in different problem 
solving situations.  Participant interviews and available documentation were reviewed using a four-
part, qualitative framework.  First, participants’ were asked how they judged success of the efforts 
(success measures) and what factors contributed the most to the outcome (success factors).  
Contrary to the analytical view of DSS, the more social measures of “stakeholder evaluations” and 
“contribution to consensus building” were found to be the most popular measures of success.  The 
second part of the framework compared and contrasted the applicability of success factors taken 
from existing analytical and social theories on these cases.  Three analytical factors were drawn 
from information systems theory (system quality, information quality, and service quality), and 
four social factors were taken from the environmental assessment literature (participation, 
communication, translation, and mediation).  These factors covered participants’ explanations well 
and helped reveal additional aspects of the cases not directly expressed by the interviewees.  Third, 
the cases were examined for a “mutual and recursive” pattern of analysis and deliberation, and, 
fourth, it was hypothesized that participants in less conflicted situations would use fewer social 
indicators of success, and that as social complexity increased, simpler tools would be more 
successful.  Neither of these expectations was supported by this group of cases.  
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Gunn: DESIGNING MODELS FOR DESIGNING THE FOREST 
ESTATE 
 

ELDON GUNN, Department of Industrial Engineering, Dalhousie University, 5269 Morris St., 
Halifax, NS, B3J 2X 4, Canada, eldon.gunn@dal.ca 

 
In this paper, we examine the traditional cycle of using a long-term aspatial linear programming 

model to develop forest strategy and then using a spatial model to “put it on the ground”.   We 
point out that the harvest flows, often seen as characterizing long-term strategy, can usually be 
achieved in a variety of quite different ways. The sequence of particular stand types harvested in 
these alternative solutions may bear little resemblance to each other.  Attempting to put any one of 
these solutions on the ground is an essentially arbitrary choice with little reason to believe that it is 
any better than other alternatives.  

Most ecological and economic strategic issues have a large amount of spatial content.  If we 
want the solution to the long term strategic models to reflect these strategic considerations, then 
these need to be modeled directly. If we want to take certain spatial properties from the solution to 
the model, this only makes sense if we specify these as constraints on the model in the first place. If 
we wish to use linear programming models to design strategy for the forest estate, we need to 
design out models to achieve this end.  We point out a variety of ways in which highly spatial 
linear programming models can be constructed.   
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Hennigar: SPRUCE BUDWORM EFFECTS ON OPTIMUM TIMBER 
SUPPLY AND CARBON SEQUESTERED FOR AN INDUSTRIAL 
FOREST IN NEW BRUNSWICK 
 

CHRIS R. HENNIGAR, Faculty of Forestry and Environmental Management, University of 
New Brunswick, P.O. Box 44555, Fredericton, NB, E3B 5A3, Canada, 
chris.hennigar@gmail.com

DAVID MACLEAN, Faculty of Forestry and Environmental Management, P.O. Box 44555, 
28 Dineen Drive, University of New Brunswick, Fredericton, NB, E3B 6C2, Canada, 
macleand@unb.ca

Spruce budworm (Choristoneura fumiferana Clem. (SBW)) severely defoliates balsam fir (Abies 
balsamea (L.) Mill.) and spruce (Picea spp.) in large periodic outbreaks. Major insect outbreaks kill 
trees over large areas, preventing the living biomass from continuing to accumulate and store 
carbon, resulting in carbon transfer to the atmosphere as dead trees decompose. The STAnd 
MANagement growth and yield model (New Brunswick Dept. Nat. Res.) was used to forecast 
stand volume growth loss and increased mortality following SBW defoliation in stands containing 
>10% balsam fir and spruce. STAMAN has been calibrated for relationships between SBW 
defoliation and resulting growth loss and mortality. We developed a modeling framework to 
integrate stand-level SBW timber volume impacts, projected from STAMAN, and carbon 
dynamics, derived from the Carbon Budget Model of the Canadian Forest Sector (CBM-CFS3), 
into a forest estate timber supply optimization model (Woodstock) for the 209,000 ha Black Brook 
District, in northwestern New Brunswick, Canada. Advantages of this integrated approach include 
using linear optimization to simultaneously re-optimize the harvest schedule, optimize salvage, and 
identify optimal areas for insecticide application to reduce losses of timber to budworm and/or 
maintain carbon in living biomass. The 2002 Black Brook District timber supply model and GIS 
data were used as the base scenario with no SBW outbreak. Scenarios exploring moderate and 
severe SBW outbreaks beginning in 2002, and optimum combinations of foliage protection 
(efficacy, frequency and spatial extent of application) and harvest strategies to reduce timber and 
carbon impacts were simulated. 
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Following simulated severe defoliation from 2007-2016, maximum harvest reductions of 35% 
were predicted for a moderate outbreak, for the 2012-16 period, and 46% for a severe outbreak, for 
the 2017-21 period. These impacts were reduced to 25 and 34% using re-optimized harvest 
scheduling and salvage. For area containing fir and spruce, C in live biomass and merchantable 
timber inventories were reduced 18% (870,000 tons of C) and 26% (3.3 million m3) for the 2007-
2016 period for a simulated moderate outbreak and 20 and 30% for a severe outbreak scenario. 
Dead organic matter pools were relatively unaffected (<1%) by SBW outbreaks. Capturing 
salvageable volume was the main factor that reduced defoliation impact on harvest between base 
and defoliated (alternative, salvage) harvest scenarios. Spatial optimization of protected areas gave 
similar results to those obtained using protection priority assignments based on marginal stand-
level volume reduction calculated by the Spruce Budworm Decision Support System. However, 
spatial optimization reduced the required area to be protected, for an equivalent harvest level, from 
20% of the landbase to 17%, from 40% to 33%, from 70% to 53%, and from 100% to 66±4%. 
Combined optimized salvage and harvest re-scheduling could reduce future harvest losses by up to 
30%. Incorporating tools such as optimized planning for salvage, alternative harvest scheduling 
and spatial allocation of foliage protection may reduce volume and carbon lost to SBW and also 
minimize the area of insecticide application. Differences between SBW timber and carbon impacts 
and optimum management strategies will be discussed. 
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Jaross: INFLUENCE OF WINDSTORMS ON MARBLED MURRELET 
HABITAT DEVELOPMENT IN MANAGED COASTAL FORESTS OF 
WASHINGTON STATE; A SCENARIO-BASED ANALYSIS 

WEIKKO JAROSS, Washington State Department of Natural Resources, Washington St. 
SE, P.O. Box 47016, Olympia, WA, 98504, USA. weikko.jaross@wadnr.gov 
SCOTT HORTON, Washington State Department of Natural Resources, Olympic Region, 
411 Tillicum Lane Forks, WA, 98331, USA, scott.horton@wadnr.gov
MARK TEPLY, Washington State Department of Natural Resources, Washington St. SE, 
P.O. Box 47016, Olympia, WA, 98504, USA, mark.teply@wadnr.gov

The Washington State Department of Natural Resources is developing a long-term habitat 
conservation strategy for the marbled murrelet (Brachyramphus marmoratus); a small seabird 
nesting in coastal forests of the Pacific Northwest and listed as a threatened species under the 
Endangered Species Act. The potential abundance of nesting habitat resulting from alternative 
landscape management strategies is uncertain due to stand replacing windstorm events.  The 
Woodstock Spatial Planning System (Remsoft Inc.) is used to compare future landscape conditions 
with an objective of seeking effective and efficient management strategies for increasing nesting 
habitat and minimizing nest predation. 

The current landscape is comprised mostly of simple-structured stands originating from turn-of-
the-century windstorms, and decades of intensive, even-aged forest practices. Management 
strategies aimed at developing higher quality nesting habitat may lead to complex multi-canopy 
structures that will support nesting platforms in large, tall trees having deep broad crowns. Of 
concerns are devastating habitat losses to windstorms and the role of silviculture and landscape 
based management in mitigating this risk. Studies of windstorms, silviculture, and nest predation 
provide insights into the fate of nesting habitat, and the bases for a working hypothesis for 
determining where management for nesting habitat is most likely to be successful.  Complex stand 
structures generally do not persist in locations exposed to severe windstorms because stands are 
repeatedly blown down. Potential pathways for sheltered locations are best illustrated by single tree 
losses and small gaps that drive late-successional dynamics not affected by windstorms. Nest 
predation is minimized by a landscape mosaic of large patches of both early and late seral stages. 
By identifying exposed and sheltered locations to windstorms, it may be possible to develop a 
complex landscape of varied opening sizes, scattered overstory, and clumps of variable retention, 
which increases nesting habitat and reduces predation. 
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A topographic model identifies locations exposed to windstorms.  Susceptibility of stands to 
windthrow is evaluated by stand density management diagrams. Weibull distributions are applied 
to windstorm records to develop landscape-level return intervals and gap size distributions.  Habitat 
quality and predation models are applied to simulate outcomes of landscape patterns over 70-years.  
Regeneration harvest and variable retention harvests are available choices as well as variable 
density thinning, except in high windthrow situations. 

The majority of current forest conditions are susceptible to windthrow.  Nearly half the forest 
studied is topographically exposed to windstorms.  The expected return interval for stand replacing 
windstorms is 40-years.  As a result, exposed locations might provide only a third of the potential 
nesting habitat of sheltered locations.  Harvests, which mimic historical landscape patterns, 
minimize predicted nest predation. 

The simulations demonstrate that managing for nesting habitat in locations sheltered from 
windstorms reduces the uncertainty of achieving long-term habitat conservations objectives.  
Emulating gap size distributions across the landscape using even-aged strategies in locations 
exposed to windstorms minimizes landscape level predictions of nest predation. The analysis is 
encouraging in that windstorm modeling can be useful for determining where management for 
marbled murrelet habitat is most likely to be successful. 
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Jones: INCORPORATING DEMAND CRITERIA INTO TRADITIONAL 
SUPPLY-BASED FOREST MODELS 

 

DOUGLAS JONES, Remsoft Inc., Suite 160, Frederick Square, 77 Westmorland Street, 
Fredericton, NB, E3B 6Z3, Canada, doug@remsoft.com

UGO FEUNEKES, Remsoft Inc., Suite 160, Frederick Square, 77 Westmorland Street, 
Fredericton, NB, E3B 6Z3, Canada, ugo@remsoft.com

 
My talk will examine an approach to estate-level modeling that incorporates wood allocation 

decisions (demand criteria) into integrated land management at the strategic, tactical and operations 
level. 

This goes against convention but has merit because it makes for more operationally-realistic 
models. Strategic schedules with market intelligence that are passed down to tactical and 
operational levels are likely more implementable and result in improved plans. 

Applying allocation modeling at tactical and operational modeling phases provides further value 
- more detailed wood supply scheduling to meet mill-specific demands and increasing operating 
margins by making better allocation decisions from the forest. There is also greater confidence that 
the spatially explicit harvest schedule will meet mill specific demands in the shorter time frame. 

This approach differs from traditional wood supply modeling which is just that - supply driven. 
The supply oriented approach fails to consider the impact that demand for wood and wood products 
has on all levels of management planning - even though this demand will ultimately influence the 
decisions that are made on the ground.  36 

As wood supply becomes scarcer and the requirements for sustainability grow more stringent, 
the wisdom of incorporating demand decision criteria in integrated management planning will only 
become more apparent and the need to do so more pressing.  

In effect, this demand-inclusive approach incorporates more operational reality into the strategic 
management planning process. And considering demand variables – wood products, haul costs, 
mill capacity, et cetera in the strategic planning phase – means forest models that are more realistic 
not only at the strategic level but also have greater ‘implement-ability’ at the tactical and 
operational planning level. 

This decision process should yield positive financial results and favorable social and 
environmental outcomes because it will help enable long-term sustainable management of the 
forest.  
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Jones: FOREST AND NATURAL RESOURCES MANAGEMENT 
AND CLIMATE CHANGE: COMMUNICATING TO RESOURCE 
MANAGERS THROUGH COOPERATIVE EXTENSION 

 

CHRISTOPHER K. JONES. University of Arizona, Gila County Cooperative Extension, 5515 
South Apache Avenue, Suite 600, Globe, AZ, 85501, USA, ckjones@cals.arizona.edu

MICHAEL A. CRIMMINS, University of Arizona, Department of Soil, Water & Environmental 
Science, P.O. Box 210038, Tucson, AZ, 85721, USA, crimmins@cals.arizona.edu 

GEORGE N. ZAIMES, University of Arizona, School of Natural Resources, 310 Biological 
Sciences East, Tucson, AZ, 85721, USA zaimes@cals.arizona.edu

 
Introduction: Forest estate models need to be designed to include region specific climate 

science. The University of Arizona Cooperative Extension Climate and Natural Resources 
Working Group is conducting a workshop series for multi-stakeholders to discuss climate change 
impacts on forests and natural resources, and how planning and management practices can be 
adapted. In response to the 2002 wildfire season and pine beetle outbreaks in Arizona and 
throughout western North America, the Climate and Natural Resources working group was 
initiated as a think tank in 2003.  

Purpose: The aim of the working group is to develop and provide relevant information, tools 
and models to assist forest and natural resource managers to address climate change impacts on the 
resources they manage. The working group developed an innovative workshop approach using 
“vertical integration” to explore the concerns of natural resources managers by fostering dialogue 
and collaboration between managers (end-users of scientific knowledge), extension agents and 
specialists (interpreters and disseminators of scientific knowledge), and leading scientists 
(producers of scientific knowledge).  

37 

Actions: Two workshops attended by approximately 250 people have been conducted, one 
focused on climate impacts on forests and woodlands, and one on rangelands. Leading 
climatologists, ecologists, researchers and resource managers provided presentations to share their 
findings and the current state of knowledge. Interactive, thought-provoking breakout discussions 
and climate scenario exercises have been employed to engage the audience. Fact sheets addressing 
forest and woodland issues have been published. The climate scenario exercise is being refined and 
will be used to educate a broader audience.  

Findings: We find a strong demand for climate change information coming from the natural 
resource management communities across the Southwestern United States. As well, climatologists 
and ecologists are eager to share their knowledge and are interested in new research questions that 
meet the needs of resource managers. As such, there exists an important window of opportunity for 
university extension educators to take the lead as “translators” and “information brokers” that can 
put climatic and ecological science research findings into simpler terms to facilitate better 
understanding and application. Extension educators can effectively reach a broad audience of 
resource managers and stakeholders by integrating climate science into existing forest and natural 
resource outreach programs. 
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Kelley: INTEGRATING STRATEGIC FOREST ESTATE MODELLING 
WITH TACTICAL SCENARIO DEVELOPMENT IN TASMANIA, 
AUSTRALIA 
 

THOMAS KELLEY, Forestry Tasmania, GP.O. Box 207, Hobart, TAS, 7001, Australia, 
tom.kelley@forestrytas.com.au 

L.J. BENNETT, Forestry Tasmania, GP.O. Box 207, Hobart, TAS, 7001, Australia, 
leandra.bennett@forestrytas.com.au 

R.A. HAMILTON, Forestry Tasmania, GP.O. Box 207, Hobart, TAS, 7001, Australia, 
bob.hamilton@forestrytas.com.au

 

The island of Tasmania is the southern-most state of Australia, with an area of 68,000 square 
kilometres it is nearly twice the size of Vancouver Island.  Forestry Tasmania (FT) is a multiple use 
land manager of 1.5 million hectares of State forest, of which 1.4 million is native forest and less 
than 100,000 hectares is plantation.  The Planning Branch at FT has a long history of strategic 
forest estate modelling for periodic government reviews of sustainable yield, timber contract 
negotiations and business development opportunities.  This presentation discusses key elements of 
FT’s forest estate modelling system such as provisional coupes, silvicultural systems, area 
discounts, plot-based wood inventory system, growth models, product volume recovery, and linear 
programming optimisation.  Tactical planning has been primarily in the form of three-year wood 
production schedules assembled by district field planners in relative isolation from strategic 
models.  Attempts at district derived ten-year scenarios have proved time consuming, lacking 
rigour and rapidly outdated by changing political and market conditions.  The rationale for tactical 
planning includes proving feasibility of strategic models, analysis of business proposals, and 
forecasting the effect of conservation issues.  However, the integration of strategic and tactical 
planning at FT has been hampered by a lack of resources and higher priorities.  This presentation 
reports on recent efforts to assist field planners to develop tactical scenarios based on strategic 
models.  Remsoft’s Spatial Planning System was used in one Forest District to test strategic supply 
targets and develop meaningful tactical scenarios with district planners.  Separately, Manifold, a 
third-party GIS application was examined as a potential tool for district planners to finesse strategic 
model output into more useful tactical scenarios.  

38 

 Decisions for Sustainability: Forest Estate Models for the Future 

mailto:bob.hamilton@forestrytas.com.au


 

Kerr: MODELING NEEDS OF A PRIVATE TIMBERLAND OWNER 
 

HAMISH KERR, TimberWest Forest Corp., Suite 2300, 1005 West Georgia Street, P.O. Box 
11101, Vancouver, BC, V6E 3P3, Canada, kerrh@timberwest.com  

 
Private timberland is moving into the hands of financially driven owners who wish to maximize 

the value of the forest estate.  In Canada companies such as TimberWest, Acadian Timber Income 
Fund and Island Timberlands are examples of companies who own timberland but have no core 
converting facilities.  In the past timberland was owned primarily by large integrated companies to 
supply fibre to their converting facilities.  Private timberland companies use models to analyze a 
wide variety of management scenario’s with the objective of increasing overall value.  The 
management of timberland is becoming more complicated as constraints increase and more 
revenue streams become available.  Constraints include maintaining water quality, wild life habitat 
and aesthetic considerations.  Revenue streams include timber, conservation easements, real estate, 
coal bed gas or minerals plus the possibility of carbon credits.  Value is maximized by successfully 
balancing long term revenue generation against increasingly complex constraints 
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Klenner: Managing for structural attributes critical to maintaining 
wildlife habitat in managed stands and linkages to forest estate 
modelling 
 

WALT KLENNER, Ministry of Forests and Range, 515 Columbia Street, Kamloops, BC, V2C 
2T7, Canada, walt.klenner@gov.bc.ca 

IAN CAMERON, Azura Formetrics, 1481 Chinook Place, Kamloops, BC, V2E 1A4, Canada, 
ian.cameron@azura.ca 

DAVE HUGGARD, 517 E. 10th St., N. Vancouver, BC, V7L 2E7, Canada, 
huggard@interchange.ubc.ca 

RUSS WALTON, Ministry of Forests and Range, 515 Columbia Street, Kamloops, BC, V2C 
2T7, Canada, russ.walton@gov.bc.ca 

 

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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Klenner: Maintaining diverse forest values across multiple stands 
– the need for landscape planning 
 

WALT KLENNER, Ministry of Forests and Range, 515 Columbia Street, Kamloops, BC, V2C 
2T7, Canada, walt.klenner@gov.bc.ca 

RUSS WALTON, Ministry of Forests and Range, 515 Columbia Street, Kamloops, BC, V2C 
2T7, Canada, russ.walton@gov.bc.ca

 
We used the TELSA (Tool for Exploratory Landscape Scenario Analyses) forest estate model to 

examine the long-term consequences of applying different stand density and fuel management 
regimes on indicators of timber yield, forage productivity, crown fuel hazard, understory fuel 
hazard, treatment costs and wildlife habitat. The TELSA model was calibrated with information 
from TASS (Tree and Stand Simulator) model projections, field data collected at the Isobel and 
Opax Mt. Interior Douglas-fir research sites and from published literature.  We used a case study 
landscape of approximately 100,000 ha near Kamloops, BC that was dominated by dry forest types 
to illustrate the consequences of stand density and forest fuels treatment options on achieving 
desired landscape conditions that were defined a priori.  Management scenarios were developed to 
illustrate the consequences of managing the landscape using one or more management systems that 
were interspersed or applied in designated “planning zones” where specific commodity objectives 
were emphasized.  The results illustrate three main principles: (1) one stand management treatment 
does not adequately maintain multiple values, (2) the high direct (funding) and indirect (effects on 
other forest values) costs of fuel management treatments will likely necessitate the limited 
application of treatments to strategically defined zones, and (3) interspersed treatments are less 
effective in achieving desired conditions than the use of landscape planning zonation. We conclude 
that forest estate modelling can and should be used to assess the consequences of current or new 
management initiatives prior to their application to ensure expectations are realistic. 
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Kloss: ONTARIO’S DECISION SUPPORT SYSTEM SUITE: 
INTEGRATION OF HIERARCHICAL FOREST ESTATE MODELLING, 
LANDSCAPE SIMULATION AND LANDSCAPE ASSESSMENT 

 

DAN ROULLIARD, Ministry of Natural Resources, 70 Foster Drive, Suite 400, Sault Ste. 
Marie, ON, P6A 6V5 Canada, dan.rouillard@ontario.ca 

PETER HENRY, Ministry of Natural Resources, 70 Foster Drive, Suite 400, Sault Ste. Marie, 
ON, P6A 6V5 Canada, peter.d.henry@ontario.ca 

DIRK KLOSS, Ministry of Natural Resources, 70 Foster Drive, Suite 400, Sault Ste. Marie, 
ON,  P6A 6V5 Canada, dirk.kloss@ontario.ca 

 
Change is constant in forest management.  In recent years, the forestry landscape in Ontario has 

evolved in the face of changing forest policy, legislation, forest inventory and modelling 
technology and economic environments.  These changes require continual evolution of decision 
support systems that facilitate sustainable forest management.  

In Ontario, multi-disciplinary teams of forestry professionals develop forest management plans 
that address wood supply (harvest levels and locations) and non-timber values.  As a result, 
decision support must promote collaboration and consensus building in the planning process.  The 
Forest Analysis and Modelling Unit of the Ontario Ministry of Natural Resources has been 
working hard to promote the advancement of decision support for forest management.  A system 
that combines landscape simulation models, non-spatial linear programming models, spatial 
heuristic models, and landscape assessment tools is currently being refined for use in forest 
management planning.   
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The integration of landscape modelling tools and non-spatial and spatial forest estate models is 
the primary focus of this presentation. Information flow across the interface of each of these 
separate modelling systems is an important consideration in the delivery of pragmatic decision 
support for forest planning.  The objective of this interactive poster session is to discuss some of 
the practical experiences to date and promote sharing of ideas on future development and 
improvement.  Though firmly founded in theory, this poster session is aimed at addressing real 
problems and issues that arise in the implementation of complex decision support systems for 
forest management.  

This presentation addresses all three conference themes with the focus on the theme of 
“Decisions need to be made”.  The following sub-themes will be addressed in this presentation 

-The use of landscape simulation tools to address “more than timber supply” and how this 
information is integrated into forest-estate modelling 

-A hierarchical forest estate modelling approach in Ontario 
-The initialization of spatial heuristic algorithms with linear programming solutions.   
-How much information is too much? 
-Landscape assessment and calibration of the spatial forest estate model. 
-Multi-scale spatial landscape assessment techniques based on Landscape Scripting Language 

(LSL) 
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Latta: PNWPRIVATE: A NESTED SYSTEM OF REGIONAL PRIVATE 
TIMBER SUPPLY MODELS FOR OREGON AND WASHINGTON 
WITH EXTENSIVE MILL AND RESOURCE DETAIL 
 
DARIUS ADAMS, Department of Forest Resources, Oregon State University, Corvallis, OR, 
97331, USA, darius.adams@oregonstate.edu

GREGORY LATTA, Department of Forest Resources, Oregon State University, Corvallis, 
OR, 97331, USA, greg.latta@oregonstate.edu 

 
PNWPrivate is a system of market-based timber supply models used to project log use, timber 

harvest and silvicultural investment on private lands in Oregon and Washington. The key objective 
in developing the system was to retain detail—detail on timber resource characteristics by avoiding 
aggregation into resource strata and detail on timber users by modeling log consumption decisions 
at the finest possible user scale. Basic resource data derive from plots taken as part of the standard 
federal forest inventory process. The timber resource is modeled at the sub-plot level and future 
stand development projected using individual tree models under an array of possible silvicultural 
regimes. Projected future tree lists are stored, facilitating detailed descriptions of future stands and 
potential harvest. Private owners are viewed as land value maximizers given current and future log 
prices and management costs. Selection of silvicultural regime is endogenous. Log demand is 
modeled at the processing center level (individual mills or milling clusters) in a process where 
capacity addition or contraction is endogenous as well as the volume of logs demanded. Oregon 
and Washington log markets are linked to national and international log and product trade via 
econometric models of these higher level markets. Within Oregon and Washington, the market area 
under analysis can be expanded from the half-state (e.g., western Washington) to the full two-state 
region with appropriate intra-regional log trade endogenous. System solutions are found via linear 
or mixed integer programming depending on the desired model configuration using high-capacity 
solvers. 
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In example applications, the capabilities of the system to provide resource details have been 
exploited to project the potential future harvest from private lands by log diameter, species, and 
owner group at the county level. For mills and log buyers planning future wood acquisition 
strategies, this provides a picture of potential future harvest in a degree of detail heretofore 
unavailable. With the basic resource unit at the sub-plot level, and given standard plot data on 
proximity to stream courses by stream class, the model has also been used to simulate the timber 
harvest impacts of alternative riparian protection policies. Since the model works with tree lists 
rather than aggregates, fairly complex and realistic requirements on leave tree sizes and species can 
be examined. 

As computational and data storage capabilities continue to improve in the future, we believe 
PNWPrivate will be a prototype for expanded and still more detailed future resource analysis and 
planning systems. The basic approach can also be linked to data derived from satellite imagery to 
reduce the effective plot size or expansion factor through “nearest neighbor” methods. Expansion 
to areas beyond the PNW is underway. 
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Levac: PAST, PRESENT AND FUTURE CHALLENGES FOR THE 
OFFICE OF THE CHIEF FORESTER (QUÉBEC) 

 
PIERRE LEVAC, Bureau du forestier en chef, 845, boulevard Saint-Joseph, Roberval, PQ, 
G8H 2I6, Canada, pierre.levac@forestierenchef.gouv.qc.ca   

In 2004, the report submitted by the Coulombe Commission on forest management in Québec 
proposed the creation of a Chief Forester position to manage the calculation of annual allowable 
cuts. The Office of the Chief Forester was created in December 2005, and its first challenge was to 
organize its activities within a regionalized structure. The Chief Forester then had to examine and 
validate the calculations previously submitted by Forêt Québec. An approach based on the 
characterization of risks and their impact on the annual allowable cut was used to check the 
accuracy of the calculations and rule on the required changes. At the same time, the Office’s 
development team began to define the tools and target processes for the next round of calculations, 
for the years 2013-2018. The technological solution applied will have, first, to integrate as many 
functions as possibility to correct the deficiencies of the previous system; and, second, provide for 
more complex, faster calculations input by a smaller staff. The technological solution chosen is a 
combination of Woodstock/Stanley software and an in-house application for sylvicultural diagnosis 
and mathematical model generation. The new software will be introduced in the spring of 2009, 
when the new round of annual allowable cut calculations will begin. 
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Liu: TARGET-ORIENTED MULTIPLE-PERIOD SIMULTANEOUS 
FOREST PLANNING USING SIMULATED ANNEALING 
ALGORITHMS 
 
GUOLIANG LIU, Forest Ecosystem Solutions Ltd, 227-998 Harbourside Dr., North 
Vancouver, BC, V7P 3T2, Canada, gliu@forestecosystem.ca 

 
Integrated forest planning has to consider non-timber resources such as wildlife, biodiversity, 

water, carbon sequestration and recreation. Professor John Nelson at the University of British 
Columbia viewed the integrated resource management problem as a puzzle, where various non-
timber and timber interests represent the pieces. If these pieces fit together properly, all values are 
possible to be achieved and maintained; otherwise, some outputs will decrease and a feasible 
solution may not be achievable. Planning forest is like solving the puzzles. If the forest is planned 
properly, there is a much better opportunity to maintain all values. 

Numerous computer simulation and optimization models have been developed and used for the 
complicated forest analysis and planning problems.  These models have led us to a period of 
conflict, confusion and argument. Some people believe that simulation is better than optimization 
because it is fast and generates good results; and some other people think that optimization is better 
than simulation because it has intelligence and produce better results.  

Both simulation and optimization have their own advantages. I will introduce the Forest 
Simulation Optimization (FSOS) model that uses both simulation and optimization algorithms 
Simulated Annealing to arrange and schedule forest treatments such as reforestation, spacing, 
fertilization, thinning, pruning, partial cutting and final harvest. The simulation schedules one 
period at a time based on constraints. Simulated Annealing optimization schedules all periods 
simultaneously to transform forests to their desired states while attempting to maintain the states, 
maximize, sustain and balance multiple resources for all periods of the whole planning horizon. 
The desired states are defined by multiple sustainable ecosystem objectives that include water 
quality, wildlife habitat, biodiversity, carbon sequestration, visual quality, recreation, timber 
production and economics. 
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In this presentation, I will demonstrate the differences between the constraint-based period-by-
period time-step simulation and the targeted-oriented multiple-period simultaneous optimizations 
used in the Forest Simulation and Optimization System (FSOS) model.   
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Lukuku: HAISLA PERSPECTIVES ON TIMBER SUPPLY IN HAISLA 
TRADITIONAL TERRITORY 
 

WHITNEY LUKUKU, Kitamaat Village Council, P.O. Box 110, Kitamaat Village, BC, V0T 
2B0, Canada, whitneylukuku@uniserve.com

MICHAEL BUELL, Cortex Consultants Inc., Suite 2a - 1218 Langley Street, Victoria, BC, 
V8W 1W2, Canada, mbuell@cortex.ca

In British Columbia, allowable annual cut (AAC) is determined by the Chief Forester. A timber 
supply review (TSR), including a modeling analysis, is undertaken for the Chief Forester to 
consider in his determination. The major problem with this system is that the AAC is aspatial and 
not identified on the ground. Consequently, there is no mechanism to ensure equitable distribution 
of timber harvesting across the planning area. 

When the AAC is apportioned to forest licensees, the must meet cut control rules: they must 
harvest within +/-50% of their AAC every year and +/-10% over 5 years. Forest companies 
concentrate their harvesting in one area or watershed to meet cut control requirements and 
“economic“ objectives.  

A spatial allowable annual cut could be apportioned to various watersheds according to how 
much a particular watershed contributed to the overall long run sustainable yield in the overall 
timber supply analysis, and that volume would be harvested from the watershed every year, every 
five years or every decade. 46 Apportioning the annual cut in the spatially will allow First Nations communities to identify 
watersheds that will be impacted by harvesting activities. If specific watersheds are important for 
traditional use and environmental protection then First Nations communities could lobby for a 
reduction to the cut in those watersheds. Conversely, First Nations communities could argue for 
increases to the cut in watersheds that are not important to their traditional use.  

Apportioning the harvest by watershed will also allow First Nations communities to know the 
amount of volume that will be extracted from watersheds and where on the landbase harvest 
activities will occur, allowing for more effective community and infrastructure planning. 

Sensitivity analyses could force the model to only harvest certain watersheds. In addition to this, 
harvest levels could be controlled in certain watersheds - e.g. harvest only 20% of the watershed 
over the planning horizon. This would help gauge the effect of important watersheds (important to 
traditional use and environmental protection) on the overall harvest level. 
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MacLean: SPRUCE BUDWORM AND MANAGEMENT PLANNING 
 

DAVID MACLEAN, Faculty of Forestry and Environmental Management, University of New 
Brunswick, P.O. Box 44555, Fredericton, NB, E3B 6C2, Canada, macleand@unb.ca   

Mountain pine beetle is currently Canada’s most damaging insect, but from 1975-2000, when 
709 million hectares of Canada’s forest sustained moderate-severe (>30%) defoliation or beetle-
killed trees, almost two-thirds was caused by spruce budworm (Choristoneura fumiferana). During 
major outbreaks in the 1970s-1980s, budworm defoliation caused 80-100 million cubic meters of 
timber loss per year. Budworm selectively kills and reduces growth of spruce-fir, reduces stand 
yield, alters harvest schedules, and generally nullifies management plans. 

Management actions to deal with spruce budworm outbreaks include 1) spraying insecticides to 
prevent defoliation and keep trees alive and/or maintain growth increment; 2) salvage harvesting of 
dead trees before they are no longer usable due to rot; 3) planting nonsusceptible species such as 
jack pine or hardwoods, or low-susceptibility species such as black spruce; 4) forest restructuring 
using precommercial thinning or harvest scheduling to reduce occurrence of fir and spruce at the 
stand or landscape level; or 5) doing nothing and incurring the resulting growth reduction and 
mortality. ‘Traditional’ chemical insecticides (e.g., fenitrothion, aminocarb) formerly used against 
spruce budworm have been replaced by the biological insecticide Bacillus thuringiensis (B.t.) or 
the insect growth regulator tebufenozide (Mimic®). 

The Spruce Budworm Decision Support System (SBW DSS) was developed to assist in spatial 
decision making related to budworm management. It uses: 1) forest inventory and budworm 
monitoring data to describe the landbase and determine outbreak scenarios; 2) stand yield and 
harvest schedule data from management plans for the area; 3) a stand growth model (STAMAN) 
and timber supply (forest estate) model (Woodstock) to determine stand- and forest-level effects of 
defoliation and protection; 4) the ARC/INFO GIS and custom programs for calculations and spatial 
data manipulation; and 5) ArcView for map generation and a graphical user interface. Because of 
the direct use of existing management plan yield data and harvest schedules, the DSS is 
implemented separately for each forest management unit. 
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The SBW DSS calculates the timber supply consequences of alternative management actions 
and thereby facilitates incorporation of effects of insect damage into forest management planning. 
It permits evaluation of costs, benefits, and consequences of management, assists in optimizing 
insecticide use (if desired), and improves visualization of consequences of pest outbreaks and 
management strategies on forest performance indicators. The Protection Planning System (PROPS) 
component quantifies the marginal timber supply benefits of protection and provides the ability to 
determine the effects of different budworm protection strategies on forest development and timber 
supply. The SBW DSS has been implemented for all of New Brunswick, and test areas in AB, SK, 
ON, and QC. DSS projections for NB indicate that potential timber losses on the 5 million ha of 
spruce-fir are 82 million cubic meters for a normal outbreak scenario and 203 million cubic meters 
for a severe outbreak scenario, where the difference was an extra 2 years of defoliation. Recent 
developments using the SBW DSS for economic analyses and modifications to use linear 
optimization of harvest scheduling, salvage and insecticide application to minimize volume 
reduction will be described. On a 200,000 ha landbase in NB, simulations results suggest that 
planning combining optimized salvage and harvest re-scheduling could reduce future harvest 
reductions by 12%. 
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Mäkinen: HANDLING DATA ERRORS IN FOREST PLANNING 
 

ANTTI MÄKINEN, University of Helsinki, Latokartanonkaari 7 (PL 27), Helsinki, 00790, 
Finland, antti.makinen@helsinki.fi  

JOUNI KALLIOVIRTA, University of Helsinki, Latokartanonkaari 7 (PL 27), Helsinki, 00790, 
Finland, jouni.kalliovirta@helsinki.fi

JUSSI RASINMÄKI, University of Helsinki, Latokartanonkaari 7 (PL 27), Helsinki, 00790, 
Finland, jussi.rasinmaki@helsinki.fi

Decisions on the management actions of forest estates are usually made based on the projected 
future scenarios generated with forest planning systems.  The quality of the data plays very 
important role in producing reliable and accurate projections of the future. In many cases 
inaccurate or flawed data can lead to erroneous projections and thus to wrong decisions.  In Finland 
the data for forest management planning is collected in part by subjective sampling and mainly 
through visual standwise assessment, which is known to be prone to error. Although data collection 
methods and data processing have been improving, missing and erroneous data records still occur 
and cause problems in forest planning systems. As a part of an effort to develop a next generation 
forest planning system, we aim for developing tools for decreasing the effects of errors in the forest 
planning process. 

In this study we discuss two main questions in handling the missing and erroneous data in the 
context of a forest planning system. The first question is how to find the missing and erroneous 
values in often large forest databases. The second question is how to replace these probably 
erroneous data values with more realistic ones in order to predict the forest development better.  
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Finding the missing values is a trivial task, but finding the incorrectly classified categorical and 
the erroneous continuous variables is more challenging. We examine the use of data mining 
techniques as a method for finding erroneous data records instead of traditional statistical outlier 
detection methods. The data mining techniques of particular interest are distance based, density 
based and clustering based outlier detection algorithms. These data mining techniques have been 
previously applied for example in detecting criminal activity in e-commerce and credit card frauds.  

The second question of replacing the missing and the erroneous data values is assessed by 
examining different imputation methods. We are going to examine some of the well-established 
imputation techniques as a method for replacing the missing and the erroneous values. Even though 
imputed values can not be considered as good as original measured values, they can in case of 
erroneous measurements provide us with more realistic data values and also more reliable forest 
management plans. 
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Manley: WOOD SUPPLY MODELLING IN NEW ZEALAND – 
DEALING WITH THE CHALLENGES 
 

BRUCE MANLEY, New Zealand School of Forestry, University of Canterbury, Private Bag 
4800, Christchurch, New Zealand, bruce.manley@canterbury.ac.nz   

National and regional wood supply modelling has been routinely carried out in New Zealand 
since 1969. These forecasts are widely used throughout the forestry sector by decision-makers and 
planners including company managers, government policy analysts, infrastructure planners and 
forestry consultants. 

The most recent forecasts, completed in 2000, have been criticised as being too optimistic and 
for presenting too narrow a range of scenarios. 

Work has commenced on revised wood availability forecasts.  Challenges faced include: 
• How to recognise the different quality of information provided by large-scale 

compared to small-scale owners? 
• How to aggregate yield data from a large number of companies and still end up with 

unbiased estimates of yield? 
• What yield regulation assumptions to apply the non-normal estate of small-scale 

owners? 
• How to present results in a way that illustrates the uncertainty associated with 

company harvest intentions? 
This paper describes the methodology that has been developed to deal with these challenges.  It 

also presents examples of how the methodology has been applied. 
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Mathey: DECENTRALIZED PLANNING FOR THE EVALUATION OF 
SPATIAL AND INTER-TEMPORAL TRADEOFFS IN FOREST 
MANAGEMENT 
 

ANNE-HELENE MATHEY, Forest Resources Management, Faculty of Forestry, 2424 Main 
Mall, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada, 
mathey@interchange.ubc.ca 

 

The scope of forest management has broadened to encompass ever more values and services. 
Designing decision support tools to provide for them involves incorporating a number of spatial 
and dynamic processes. This paper presents a case for a decentralized planning tool designed to 
address forest planning objectives that are both spatial and temporal and subject to global 
constraints. A novel algorithm based on cellular automata (CA) is used to generate solutions. In 
this decentralized framework, the landscape management goals are achieved through a co-
evolutionary decision process between interdependent stands. One rationale for using a 
decentralized approach is that the fulfillment of spatial objectives is not only related to individual 
stands’ characteristics, it is also a function of their spatial relationship to other stands. Similarly, 
the scheduling of interventions in a particular time period impacts how well objectives are met in 
other time periods. The solution algorithm is supported by an object-oriented framework that 
efficiently integrates spatial and temporal data. The object orientation permits a fast computation of 
both local and global limitations on local decision making and speedy modification of the problem 
definition (local and global requirements or spatial resolution). The CA-based planning approach is 
used on a large scale planning unit to investigate different policy scenarios. The problems 
considered involve the maximization of cumulative harvest volume, net present value and amount 
of clustered old growth subject to stable flow and minimum old growth retention. Tradeoffs 
between generating financial revenues, generating timber volume and conserving old growth are 
examined. Finally the impact of different management strategies (e.g. clustering harvest activities 
or using intensive silvicultural regimes) on these tradeoffs is presented. 
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Maure: GETTING BEYOND THE NUMBERS – A LOOK AT WOOD 
SUPPLY IN CANADA 
JOE MAURE, Ministry of Natural Resources, 70 Foster Drive, Suite 400, Sault Ste. Marie, 
Ontario, P6A 6V5, Canada, joe.maure@mnr.gov.on.ca 
DIRK KLOSS, Ministry of Natural Resources, 70 Foster Drive, Suite 400, Sault Ste. Marie, 
Ontario, P6A 6V5, Canada, Dirk.Kloss@ontario.ca 

The Canadian Council of Forest Ministers’ National Forestry Database Program (NFDP) has a 
mandate to report on a range of statistics and information relating to forestry activities in Canada, 
including a national assessment of wood supply. The presentation will provide an overview, by 
jurisdiction, of the wood supply situation in Canada. It will include the history of wood supply 
estimation and regulation, the current inventory situation, analysis methods, and issues that 
influence wood supply determinations. Across the country there is a high degree of consistency in 
policies, administrative procedures, and technical approaches in the regulation of harvest levels and 
forecasting of wood supply on provincial lands. However, there is considerable variability in the 
details of the ways these policies are applied. We will attempt to present a comprehensive overview 
of the policies, approaches and applications used for AAC determination or calculation across 
Canada. Some of the findings are: 
• AAC regulation (both area-based and volume-based tenures) is governed by provincial 

legislation, 
• AAC levels are reviewed periodically and revised to reflect changes in information and/or 

practices. 
• Major unforeseen changes can trigger more frequent revision. 
• AAC levels are enforced with the aid of periodic comparisons of AAC and harvest levels.  
• Most provinces establish AAC levels based on a policy of non-declining future wood 

supply.(exceptions are BC and Ontario)  
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• Future wood supply is usually evaluated over at least two rotations to capture any impacts 
associated with the transition to future forest conditions. 

• All jurisdictions are moving to more comprehensive public consultation, on both the 
establishment of AAC levels and the attendant management planning processes. 

• All jurisdictions employ accepted wood supply forecasting methodologies that capture key 
aspects of both stand and forest dynamics and management practices. Stand growth and yield 
forecasts are based largely on empirically derived volume by age relationships, specific to the 
landbases in question. Definitions of current forest conditions are derived from provincial 
inventory sources, which in all cases are updated regularly to reflect disturbance changes 
arising from harvest or natural disturbances, as well as the natural aging of unharvested stands. 

• Wood supply forecasts and AAC determinations reflect consideration of landbase withdrawals 
for non-timber values, as well as impacts that multiple-value management strategies may have 
on harvesting practices within the net harvestable landbase. 

• Wood supply and AAC determinations are net of the non-harvest depletions associated with 
both endemic and catastrophic events. In the latter case, disturbed areas are assessed to 
determine their contribution to future wood supply. 

• Wood supply and AAC determinations are based on operational practices that can be currently 
implemented. The impact of potential new practices is only considered when these practices 
can be shown to be operationally feasible and their stand-level responses can be reliably 
predicted. 
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McLellan: SCHEDULING HARVESTS IN AN ENVIRONMENT OF 
INSECT DISTURBANCE 

JASON MCLELLAN, Faculty of Forestry and the Forest Environment, Lakehead 
University, 955 Oliver Road, Thunder Bay, ON, P7B 5E1, Canada, 
jjmclell@lakeheadu.ca

KEVIN CROWE, Faculty of Forestry and the Forest Environment, Lakehead University, 
955 Oliver Road, Thunder Bay, ON, P7B 5E1, Canada, kevin.crowe@lakeheadu.ca

 
A spatially explicit tactical harvest scheduling model is developed to maximize net present 

value resulting from harvesting and road building operations in an environment where insect 
dispersal decreases the value of standing inventory. The formulation for the insect dispersal is 
based on population diffusion theory and the model is solved using a metaheuristic search 
algorithm. The objective of the model is to produce solutions that quarantine incipient insect 
populations by removing habitat through pre-emptive clear cutting or reactive salvage logging. 
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Moore: MODELING BIODIVERSITY, WATER, AND CARBON USING 
PATCHWORKS 

TOM MOORE, Spatial Planning System, Box 1389, Deep River, ON, K0J 1P0, Canada, 
tmoore@spatial.ca
MARGARET DONNELLY, Donnelly Ecological Consulting Services, Box 146, Weymouth, NS, 
B0W 3T0, Canada,  margdonn@ns.sympatico.ca   
DONNA GRASSIA, STEVEN HILLS, PAUL LEBLANC, LP Canada Ltd., Swan Valley - Forest 
Resources Division, 439 Westwood Road, Swan River, MB, R0L 1Z0, 
Canada, Donna.Grassia@LPCorp.com, Steven.Hills@LPCorp.com,  
Paul.Leblanc@lpcorp.com  
ROB REMPEL, Centre for Northern Forest Ecosystem Research, 955 Oliver Rd., Thunder 
Bay, ON, P7B 5E1, Canada,  rob.rempel@mnr.gov.on.ca   
ARNOLD RUDY, LAIRD VAN DAMME, KBM Forestry Consultants, 349 Mooney Ave, Thunder 
Bay, ON, P7B 5L5, Canada,  arudy@kbm.on.ca, vandamme@kbm.on.ca  

 
A 20-Year Sustainable Forest Management Plan in Manitoba successfully incorporated 

biodiversity, water yield, patch size, and carbon indicators into both the Current Forest Conditions, 
and Future Forest Conditions (FFCs) over a 200 year horizon.  The fully spatial PATCHWORKS 
model (Spatial Planning Systems) was utilized by LP Canada Ltd., in west-central Manitoba in the 
Duck Mountain Provincial Forest (376,000 ha).    

A recent ecological inventory of uplands and wetlands was utilized as the 2002 current forest 
condition.  PWs generated the FFCs conditions of the modeling landbase.  Coarse and fine-filter 
biodiversity metrics, water yield and carbon indicators were either generated directly inside PWs, 
or generated indirectly outside PWs by utilizing the FFCs of the modeling landbase.  The graphical 
indicator output and maps from PWs were used to refine scenarios and assess trade-offs between 
competing resource demands, through stakeholder and government participation in three scenario 
planning workshops. 
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Ecologically Representative Areas (ERAs - rare ecosites or ‘biodiversity hotspots’) were 
identified and given a lower harvest activity. Bird species habitat occupancy probabilities were 
spatially assessed using an external model (Spatial Landscape Assessment Model) to derive and 
summarize common bird habitat from Patchworks FFCs outputs.  Percent watershed disturbance-
level method (area %) was used to indicate disturbance classes, and resulted in limiting the 
potential effects of disturbance in watersheds and sub-basins over time.  Harvest and disturbance 
patch size distribution – allowed a wider range of disturbance sizes, resulting in better emulation of 
natural disturbance, which in turn reduces fragmentation and increases some coarse-filter 
biodiversity metrics.  Carbon curves by strata were developed and describe stem (solid wood), non-
stem (branches and leaves) and soil (roots) biomass, and carbon sequestered in processed wood 
products after harvest. 

Simultaneous evaluation of biodiversity, water yield, patch size, carbon, operational budgets, 
road networks, and timber indicators were used to refine scenarios and assess the trade-offs that 
occurred between mutually exclusive objectives.  Some resource demands thought to be competing 
were actually complementary. PWs is an excellent tool for integrating research projects into 
sustainability modeling efforts, which helped the plan reflect the best current knowledge.  PWs also 
provided us with the ability to evaluate strategic direction (e.g. appropriate patch size distribution 
to emulate natural patterns) along with tactical-level decisions (e.g. minimize road building) 
provided us with a truly powerful framework to evaluate ecological, economic, and social trade-
offs. 
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Morgan: HABITAT SUPPLY MODELLING IN BRITISH COLUMBIA 
 

DON MORGAN, Ministry of Forests and Range, Research Branch, Bag 6000, Smithers, BC, 
V0J 2N7, Canada, Don.morgan@gov.bc.ca 

 
Habitat supply research is being conducted across the province with the intention of advancing 

the understanding of species and their habitat use and to support decision making.  The objective of 
this talk is to describe some current habitat supply modeling activities, successes and challenges, 
and the linkages between habitat supply and forest estate modelling. 

There are six main areas of habitat supply modeling that will be discussed: 1) approaches to 
supporting habitat supply modeling, such as communication, cooperation and professional 
accountability; 2) indicators of habitat supply, how to integrate with general resource models; 3) 
modeling practice, including conceptual models, complexity, scaling, model formulation, tools, and 
verification; 4) modelling processes, applying models, use of scenario analysis, and informing 
decisions; 5) model verifications and quality assurance; and 6) the future of habitat supply 
modelling in BC.  Examples from stand to landscape, and from across BC will be drawn upon to 
inform the discussion. 
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O’Brien: MODELLING CUMULATIVE IMPACTS FOR 
DEVELOPMENT OF SUSTAINABLE RESOURCE MANAGEMENT 
PLANS 
 

DAN O’BRIEN, Cortex Consultants Inc., Suite 2a - 1218 Langley Street, Victoria, BC, V8W 
1W2, Canada, dobrien@cortex.ca 

 
In British Columbia, Canada, Sustainable Resource Management Plans (SRMP) enable the 

participation of all stakeholders (e.g., First Nations, Community, Government, Industry) to identify 
economic opportunities and values, resolve conflicts, and enable sustainable resource development, 
while maintaining productive and healthy ecosystems. When developing management guidelines it 
is important to consider potential effects of cumulative impacts that result from interactions of 
many incremental activities; each of which may have an insignificant effect when viewed alone, 
but which become cumulatively significant in the aggregate. We developed a spatio-temporal 
modelling framework capable of projecting future anthropogenic disturbances associated with 
resource development (forestry, natural gas exploration and development) and producing 
measurable indicators for assessing cumulative impacts on environmental and socio-economic 
values. We describe a case study where we applied this framework, and through scenario analysis, 
used the model to inform development of a SRMP for the Peace-Moberly Tract located in north-
eastern BC. 
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Overhulser: SUSTAINABILITY OF FOREST RESOURCES: 
ASSESSING THE VARIOUS MEASURES 
 

PAM OVERHULSER, Oregon Department of Forestry, 2600 State St., Salem, OR, 97310, 
USA, poverhulser@odf.state.or.us

ERIC COX, FORSight Resources, LLC, 8761 Dorchester Road, Suite 101, North 
Charleston, SC, 29420. USA, Eric.Cox@FORSightResources.com 

JOHN SESSIONS, Department of Forest Engineering, Oregon State University, Corvallis, 
Oregon, 97331-5706, USA, john.sessions@oregonstate.edu

PETE BETTINGER, Warnell School of Forest Resources, University of Georgia, Athens, GA, 
30602, USA, pbettinger@warnell.uga.edu

 
Sustainability of values is a predominant theme in natural resource management, since as land 

managers we have an inherent need to provide current and future generations the products and 
services that they desire. One of the main questions that arise in land management planning 
concerns the attributes of the land management system that should be used as measures of 
sustainability. We plan to assess several measures of sustainability on two hypothetical forests in 
the southern and western U.S.  The first measure involves the sustainability of timber production. 
In this case it is the yield that a forest can produce continuously at a given intensity of 
management. This implies that a planning process is guided by the need to balance the growth of a 
forest with the harvest levels. The second measure involves the sustainability of multiple uses, 
which suggests one should optimize the use of human-valued products and services, and thus it 
expands beyond simply commodity production (timber harvests). In this case it is the yield that a 
forest can produce continuously at a given intensity of management in addition to maintaining a set 
of habitat conditions for certain wildlife species. While many other combinations of economic and 
ecological (or recreational, or socio-economic) goals can be considered, we focus on this one set. 
The third measure involves sustainability of ecosystems and social values. In this case one manages 
for healthy, diverse and productive forests within a landscape designed to sustain associated 
ecological processes and economic values. To accomplish this task, various amounts and spatial 
locations of stand structure or cover types will be defined based on wildlife habitat considerations 
that are appropriate to the area considered. We hope, with this research, to be able to apply these 
different measures of sustainability to hypothetical forests and evaluate the implications. In 
addition, other measures that can be gleaned from voluntary sustainability programs may be 
included in this analysis. 
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Pavel: A STUDY OF THE INCREMENTAL COSTS RELATED TO 
APPLICATION OF ECOSYSTEM-BASED MANAGEMENT (EBM) 
 

MIHAI PAVEL, Forest Engineering Research Institute of Canada (FERIC), 2601 East Mall, 
Vancouver, BC, V6T 1Z4, Canada, mihai-p@vcr.feric.ca 

 
Ecosystem-Based Management (EBM) is the forest management system selected to be applied 

on large areas of Coastal British Columbia (BC). Implementation of EBM began in 2004 starting 
with several transitional elements, and full implementation is to take place in 2009. In essence, 
application of EBM aims at concurrently achieving high degrees of ecological integrity and human 
well being. EBM introduces an adaptive approach to forest management and aims at protecting 
about one-third of the region’s land base. To achieve these goals, more detailed planning is 
required and an increased responsibility is placed on the industry to be more innovative and 
flexible in their forest development and harvesting activities.  

The present study aimed at quantifying the economic impact of applying EBM compared to 
traditional (non-EBM) forest management. An analysis was conducted in a watershed on the 
Central Coast of BC, and various scenarios were investigated to assess the potential effects of this 
new forest paradigm. The impact of EBM was assessed with respect to the following parameters: 
(1) reduction of annual harvest volumes; (2) changes in road construction and maintenance costs, 
and also on distribution of these costs over different planning horizons, and (3) additional logging 
costs due to increased number of machine mobilizations and demobilizations. Also, a comparison 
of the in-block logging costs for EBM and non-EBM prescriptions was conducted.  57 
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Prasad: MID-TERM TIMBER SUPPLY IN THE WAKE OF THE 
MOUNTAIN PINE BEETLE 
 

ATMO PRASAD, Ministry of Forests and Range, P.O. Box 9512, Stn. Prov. Govt , Victoria, 
V8W 9C3, BC, Canada, Atmo.Prasad@gov.bc.ca 

ANDREW FALL, Gowlland Technologies Ltd, 220 Old Mossy Road, Victoria, BC, V9E 2A3, 
Canada, andrew@gowlland.ca

BARRY SNOWDON, Ministry of Forests and Range, P.O. Box 9512, Stn. Prov. Govt , 
Victoria, V8W 9C3, BC, Canada, Barry.Snowdon@gov.bc.ca 

 
Our aim was to design an approach to incorporate the dynamics and impact of large-scale 

natural disturbances, which may span management unit boundaries, into a timber supply model. 
The example disturbance presented is the current mountain pine beetle (Dendroctonus ponderosae 
Hopk.) epidemic.  The scale of this outbreak is unprecedented in terms of extent, duration and 
severity.  British Columbia Ministry of Forest and Range aerial survey data show the beetle had 
affected about 8.5 million hectares of British Columbia’s Interior in 2005.  

A provincial scale empirical outbreak projection model (BCMPB Eng et al. 2005, 
http://www.for.gov.bc.ca/hre/bcmpb) forecasts the possible impact of this outbreak for the next 20 
years.  The BCMPB model projected that by 2013 the infestation will have largely run its course 
and 80% of the merchantable pine volume will be killed. One key result of the BCMPB project is 
that due to the magnitude of the outbreak management actions can have little effect on its 
progression. This means that we can incorporate MPB effects into a timber supply model without 
the need for feedback. 
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We combined annual severity maps produced by BCMPB (proportion of a stand killed) with a 
“shelf life” function (proportion of original pine that remains merchantable over time) to produce 
another time series of potential salvage. These two time series are used to drive disturbance and 
salvage dynamics in a spatial timber supply model implemented in SELES (Spatially Explicit 
Landscape Event Simulator). Within the main timber supply model, salvaged stands are 
regenerated as managed plantations. Stands not salvaged before shelf life expires are regenerated 
on post-MPB site conditions to allow exploration of assumptions regarding regeneration age and 
yields (e.g. regeneration delay to account for changed light conditions or advanced regeneration to 
account for residual understory and canopy trees).  

Our approach can capture the complex spatial and temporal pattern of the outbreak (e.g. partial 
mortality in mixed stands) and subsequent dynamics of the dead wood. We have applied our 
approach in the Morice timber supply area to support an expedited timber supply review process. 
The flexibility enabled us to explore a variety of assumptions regarding management policy, shelf 
life, and post-MPB regeneration to help provide an adequate analysis context for decisions 
regarding appropriate harvest levels. 

Provided harvesting would not significantly impact the progression of a disturbance at a broad 
scale, we believe the approach could apply to any large scale insect outbreak or fire. 
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Rasmussen: A SYSTEM FOR RAPID DEVELOPMENT OF ESTATE 
MODELS FOR APPRAISALS 
 

ROGER LORD, Mason, Bruce & Girard, Inc., 707 SW Washington Street, Suite 1330, 
Portland, OR, 97205, USA, rlord@masonbruce.com 

MARK RASMUSSEN, Mason, Bruce & Girard, Inc., 707 SW Washington, #1300, Portland, 
OR, 97205, USA, mras@masonbruce.com

 
Timberland investment is a high stakes game in which millions of dollars ride on an estimate of 

long term property value. However, potential investors often have a very limited amount of time, 
and often limited property data, from which to develop their estimate of value for bidding purposes. 
At Mason, Bruce & Girard, we have developed a system to automate timber inventory analysis and 
construction of a discounted cash flow model for rapid property valuation. Central to this system is 
Remsoft's Woodstock harvest scheduling model. This is augmented by an internally developed 
inventory analysis tool, MBGTools, and an automated yield table production system, YTGTools. 
This system allows us to meet client expectations for developing a flexible, reliable discounted 
cash flow model for a given property under tight timelines. 
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Savage: AN EVALUATION OF REPLANNING STRATEGIES FOR 
DEALING WITH FIRE-RELATED UNCERTAINTY IN FOREST 
MANAGEMENT PLANNING 

 

DAVID W. SAVAGE, Faculty of Forestry, University of Toronto, 33 Willcocks St., Toronto, 
ON, M5S 3B3, Canada, david.savage@utoronto.ca 
 

DAVID L. MARTELL, Faculty of Forestry, University of Toronto, 33 Willcocks St., Toronto, 
ON, M5S 3B3, Canada, martell@smokey.forestry.utoronto.ca 

 
Fire and other stochastic processes create uncertainty for forest managers who are required to 

provide a stable, long-term timber supply for mills.  Forest management planners commonly use 
rolling planning horizons with replanning to deal with uncertainty.  Frequent replanning has been 
suggested as a good strategy for dealing with uncertainty due to fire, but the benefits of replanning 
have never been quantified.  This study will use a discrete event simulation model to evaluate 
replanning policies in a simulated flammable forest.  The model has three main components: 1) an 
LP timber harvest scheduling model, 2) a stochastic fire occurrence and spread model, and 3) a 
forest growth model.  The simulation model first creates a timber harvest schedule, then 
implements timber harvesting, stochastic fire and forest growth on an annual time step.  New 
harvest schedules are developed at designated points in time and the harvest, burn, and growth 
cycle continues.  Each simulation run is for a 500 year period.  Harvest level is evaluated for 
several replanning policies using a probabilistic framework to evaluate long-term forest 
sustainability. 
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Snetsinger: LOOKING BACK AND THINKING FORWARD 

 

JIM SNETSINGER, Ministry of Forests and Range, P.O. Box 9525 Stn Prov Govt Victoria, 
BC, V8W 9C3, Canada,  jim.snetsinger@gov.bc.ca   

 

British Columbia has experienced dramatic shifts in forest harvest regulations as a result of 
changing public values, harvesting techniques, processing capabilities and much more.  

To assist with sustainable management, at least once every five years, British Columbia’s 
independent chief forester is required by law to determine how much wood can be harvested from 
37 Timber Supply Areas and 33 Tree Farm Licences. To support this determination, the Ministry of 
Forest and Range conducts a “Timber Supply Review” which involves the collection of 
information with respect to forest composition, forest management, the many ecological values in 
the forest, socio-economic interests and other factors. The review process typically includes the 
consideration of information around timber supply with a forest estate modelling analysis. Each 
allowable annual cut determination involves not only the consideration of these factors but also 
many uncertainties. 

The mountain pine beetle infestation, which has affected to some degree an area as big as New 
Brunswick and Nova Scotia combined, has taken uncertainty to a new level. It has also accelerated 
the Timber Supply Review process – requiring faster decisions that are more focused on the short 
term while having immense mid- and long-term implications.  

The infestation has led to a need to challenge and question assumptions in both our forest 
management and our forest estate modelling. The lessons learned will help British Columbia deal 
with not only forest health issues but with climate change in general and associated challenges. 
Forest estate models will play a role in this understanding but there will be a need for even more of 
a collaborative approach to explore a much broader range of possible futures. Further, British 
Columbia must ensure it has up-to-date information on land base and management practices, new 
technology may help, and modelling and the decision processes should take advantage of such 
improvements. 
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British Columbia, with its large forest land base and its developed forest management has a 
history from which to learn and a future that can take advantage of such learning. It is important to 
look back and think forward – to reflect on the past to strengthen forest estate modelling for the 
future and to create a culture that pushes the boundaries of current understanding. 
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Waddell: COMPLEXITY VERSUS ACCURACY: INCLUSION, 
EXCLUSION AND AGGREGATION OF DATA ELEMENTS AND THE 
EFFECTS ON STRATEGIC HARVEST SCHEDULING PROBLEMS. 
 

DAVE WADDELL, Ministry of Forests and Range, P.O. Box 9512 Stn. Prov. Govt , Victoria, 
BC, V8W 9C3, Canada, Dave.Waddell@gov.bc.ca 

TIM BOGLE, Ministry of Forests and Range, P.O. Box 9512 Stn. Prov. Govt , Victoria, BC,  
V8W 9C3, Canada, Tim.Bogle@gov.bc.ca 

CHRISTINE FLETCHER, Ministry of Forests and Range, P.O. Box 9512 Stn. Prov. Govt , 
Victoria, BC, V8W 9C3, Canada, christine.fletcher@gov.bc.ca 

ATMO PRASAD, Ministry of Forests and Range, P.O. Box 9512 Stn. Prov. Govt , Victoria, 
BC, V8W 9C3, Canada, Atmo.Prasad@gov.bc.ca 

 
Consider the evolution of harvest scheduling problems since the 1980’s.  In general we have 

moved from aspatial non-contiguous aggregate analyses to spatially contiguous disaggregate 
analyses.  Data elements included in a particular analysis have gone from few to many without due 
consideration to the source and scale of the data collected.  Since spatial analyses are generally 
more complicated than aspatial analyses, forest managers have equated complexity with accuracy.  
Therefore spatial harvest scheduling and complex data layers have become the defacto standard. 
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The purpose of this study is to develop recommendations on the appropriate level of detail for 
analysis done in support of different types of decisions.  We present a study on the effects of 
including, excluding and aggregating various data elements input into a spatial harvest scheduling 
model and examine the effects on strategic decisions.  We will look at harvest flow as a surrogate 
for an Annual Allowable Cut determination. 
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Waddell: PARALLEL PROCESSING AS A TECHNICAL SOLUTION 
TO LARGE HARVEST SCHEDULING PROBLEMS. 
 

DAVE WADDELL, Ministry of Forests and Range, P.O. Box 9512 Stn. Prov. Govt , Victoria, 
BC, V8W 9C3, Canada, Dave.Waddell@gov.bc.ca 

 
Consider a spatial harvest scheduling problem that encompasses a very large geographic area.  

Add to this a high level of complexity in forest management and a long planning horizon.  
Moreover, add the requirement that solution times be derived in minutes rather than hours.  To 
address this problem, the BC Forest Service has developed a simulation model that takes advantage 
of parallel processing.  The approach presented here is based on a spatial simulation model that 
pre-blocks based on size distribution requirements then roads the block centroids.  The 
management unit is then broken into smaller spatially contiguous units which are scheduled 
simultaneously on a cluster of parallel processors.  As a demonstration of the parallel concept, the 
model is implemented on a baewolf cluster with 7 slave nodes and has shown good results in 
preliminary testing.   

However, parallel processing has added some new twists to an old problem.  Solutions are 
presented regarding: hardware issues in terms of cluster configuration; operating systems limits and 
programming languages that allow “easy” parallel processing; communications and data transfer 
between nodes; harvest queuing to allow for setting harvest priorities and harvest targets; and the 
effects of incorporating additional features such as a Mountain Pine Beetle component.  
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Walters: MANAGEMENT OF TIMBER UNDER A HABITAT 
CONSERVATION PLAN (HCP) IN THE PACIFIC NORTHWEST 
 

KARL WALTERS, FORSight Resources LLC, 3813 H Street, Vancouver, WA, 98663-2365, 
USA, Karl.Walters@FORSightResources.com

GENE MCCAUL, West Fork Timber Company, LLC, 3819 100th St SW, Suite 5B, 
Lakewood, WA, 9849, USA, gmccaul@murraypacific.com

 
West Fork Timber Company (WFTC) is a private timber company that manages approximately 

55,000 acres on the western slopes of the Cascade Mountains. West Fork's goal was to develop a 
long-term harvest plan that would improve asset value over time, while simultaneously ensuring 
that habitat requirements set forth in their Habitat Conservation Plan (HCP) would be realized. The 
primary constraint set forth in the HCP is the maintenance of a unique Dispersal Landscape Index 
(DLI) within a narrow (+/- 5%) range of pre-determined levels for the life of the HCP. The DLI is 
derived by assigning different values to areas within specific distances of existing dispersal habitat 
(DH) in a complex formula; the dispersal habitat (DH) values are then summed and divided by the 
total number of acres in the forest to arrive at a DLI value for the ownership. This paper discusses 
DLI calculation and the challenges involved in modeling this problem, including the types of 
constraints needed in the strategic model, the spatial allocation of activities associated with existing 
and future stands in a Model II framework, and the development of a rapid DLI calculator to 
facilitate the evaluation of alternatives. Overall, West Fork was able to meet objective of higher 
returns from the forest while simultaneously demonstrating improvement in dispersal habitat over 
the next four decades. 
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Walters: JOINT MANAGEMENT OF RED-COCKADED 
WOODPECKER (RCW) HABITAT AND TIMBER ON SAND HILLS 
STATE FOREST 
 

KARL WALTERS, FORSight Resources LLC, 3813 H Street, Vancouver, WA, 98663-2365, 
USA, Karl.Walters@FORSightResources.com

SCOTT PHILLIPS, South Carolina Forestry Commission, 6740 Headquarters Road, 
Wedgefield, SC, 29168, USA, sphillips@forestry.state.sc.us. 

 
The South Carolina Forestry Commission is charged with managing state forests to meet the 

multiple demands of its citizenry (recreation, hunting, fishing, revenue) on a self-sustaining basis. 
Management of the Sand Hills State Forest is challenged by the additional requirements associated 
with red-cockaded woodpecker (RCW) recovery areas. Whereas most other RCW recovery areas 
occur on federal lands that have essentially been withdrawn from other uses, the Sand Hills State 
Forest is managed to meet RCW recovery guidelines while maintaining an active forest 
management program. This paper details some of the challenges that were faced in modeling the 
Sand Hills forest management plan, including the development of a new longleaf pine growth and 
yield model, and the determination of appropriate silvicultural regimes that produce necessary 
habitat for RCW while remaining economically viable for commercial harvesting of timber and 
pine straw, as well as other management goals. 65 
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Ward: SCENARIOS OF TRIAD ZONING ON A CROWN LICENSE IN 
NEW BRUNSWICK 
 

CHRIS WARD, Faculty of Forestry and Environmental Management, P.O. Box 44555, 
University of New Brunswick, Fredericton, NB, E3B 5H1, Canada, c.ward@unb.ca 

TOM BECKLEY, Faculty of Forestry and Environmental Management, P.O. Box 44555, 
University of New Brunswick, Fredericton, NB, E3B 6C2, Canada, beckley@unb.ca

THOM ERDLE, Faculty of Forestry and Environmental Management, P.O. Box 44555, 
University of New Brunswick, Fredericton, NB, E3B 6C2, Canada, erdle@unb.ca

DAVID MACLEAN, Faculty of Forestry and Environmental Management, P.O. Box 44555, 
University of New Brunswick, Fredericton, NB, E3B 6C2, Canada, macleand@unb.ca 

 
Triad zoning results in forest management specialization where a specific and different set of 

values is managed for in each zone, to provide a full set of values at the forest level through the 
collective outcomes across all zones. Economic theory suggests that management for multiple 
values on every hectare of forest is inefficient; management specialization under zoning presents an 
opportunity to reduce this inefficiency, thereby producing a better overall forest level outcome. The 
criteria for assessing whether zoning is “better” must include social, economic and environmental 
values, and we have developed a set of forest value indicators to evaluate the performance of 
zoning scenarios in meeting the broad set of values held by society. Using these indicators to gauge 
management outcomes, we explore multiple zoning scenarios for one Crown license in New 
Brunswick using the linear programming formulation of the Remsoft Woodstock forest modeling 
software.  Scenarios are based on 10 harvest level cases starting with the maximum combined 
softwood and hardwood harvest level, followed by nine levels, each decremented by 10% of the 
maximum. For each case, the harvest is constrained to equal the corresponding harvest value, and 
the area allocated to reserve is maximized. With these settings, multiple runs are then made where 
each successive run includes a 10% step-wise reduction in the area allocated to enhanced timber 
production zones. The resulting scenarios for each harvest case are then evaluated in terms of the 
chosen set of indicators. This approach to evaluating Triad zoning options addresses three 
important questions: what is the potential to reserve land without a reduction in harvest level? What 
different land-use intensities exist to do so? And, what are the effects of those land-use intensities 
on the forest value indicators? 
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Wells: COST EFFECTIVE PLANNING APPROACHES TO 
SUSTAINING BIODIVERSITY AT THE LANDSCAPE LEVEL IN THE 
MANAGED FORESTS OF SOUTHEASTERN BRITISH COLUMBIA 
 

RALPH WELLS, Centre for Applied Conservation Research, Faculty of Forestry, 3041-2424 
Main Mall, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada, 
ralph.wells@ubc.ca 

 
In this study, I evaluate conservation priorities and explore outcomes of planning alternatives 

explicitly designed to optimise conservation objectives while minimizing economic impacts in a 
large (1.15 million hectare) study area in the east Kootenay region of British Columbia. 

Systematic approaches to setting conservation priorities have traditionally focused on protected 
area planning.  However, it is equally important to consider conservation activities outside of 
protected areas (i.e. understanding conservation benefits of the ‘matrix’ of conditions found in the 
managed forest).  This study explicitly considers matrix areas, including areas excluded from 
harvesting within forest tenures, and private land areas managed for conservation purposes.  I apply 
a hierarchical (coarse to fine filter) approach based on ecosystem representation, key habitat 
elements and types, and habitat for identified species to identify areas with conservation potential 
in the study area.  I evaluate efficient solutions to meeting conservation targets for these priority 
areas using the Marxan conservation planning tool, a spatial simulated annealing model.  

Evaluation of conservation priorities are typically developed without consideration of economic 
consequences.  This may result in higher than necessary opportunity costs for timber or other land 
values than if economic consequences are explicitly considered.  Incorporating economics into 
conservation planning has the potential of providing considerable improvements in cost 
effectiveness.  In this study, I evaluate trade-offs among conservation and economic objectives 
which can be used to compare alternative scenarios to current management. I also explore 
conservation trade-offs that occur due to tenure and jurisdictional barriers, evaluating conservation 
‘responsibility’ among tenure holders and across jurisdictions (including forest tenure holders, 
provincial and national parks and private land).  These results are expected to provide support to 
decision makers interested in exploring conservation policies that are cost effective and more 
integrated across jurisdiction than is currently the case. 
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Williams: BRITISH COLUMBIA CENTRAL COAST PLANNING 
PROJECT – MANAGING CLIENTS AND EXPECTATIONS 
 

DOUG WILLIAMS, Cortex Consultants Inc., Suite 2a - 1218 Langley Street, Victoria, BC, 
V8W 1W2, Canada, dwilliams@cortex.ca   

 

Consultants must manage their client’s expectations if a modeling project is to be completed on 
time and on budget, and to the client’s satisfaction. To manage expectations, you must first 
understand where they come from—the project context or “big picture” and the client’s objectives 
for the project relative to this context—and how they are affected by project scope, schedule, 
budget, and structure. Managing expectations requires clear and constant communication about the 
project methods, status, flow of results, and quality and limitations of those results.  

At Cortex, we try to structure projects to facilitate this communication; however, as consultants, 
we do not always have this opportunity. We have a variety of clients (public and private sectors, 
individuals and committees), each with their own characteristics and challenges. Project structure 
has a significant impact on the ease and success of managing expectations. The structure of the 
modeling project to support the Central Coast government-to-government negotiations posed 
significant challenges to its success. By comparison, the structure of more inherently complex 
projects, such as cumulative impact modeling of resource development on the Peace-Moberly tract 
and in the Klappan region, allowed for clear communications that led to greater client satisfaction. 
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Dewhurst: RECURSIVE GRAPH OPTIMIZATION FOR ACHIEVING 
SPATIAL STRUCTURE GOALS IN ESTATE MODELS  

 

STEPHEN DEWHURST, School of Forestry, Northern Arizona University, Box 85018 
Flagstaff, AZ, 86001, USA, Stephen.dewhurst@nau.edu 

 
Building upon the approach described in Campbell and Dewhurst (2007)*, graph optimization 

is used to develop spatially-explicit estate management simulations, which can include natural 
disturbance processes and management activities. This approach provides an efficient mechanism 
for incorporating targets for structural indicator metrics (e.g. patch size) into some types of estate 
models. Using this approach, both spatial and aspatial indicators, and management goals for them, 
may be specified. Solutions are then developed using standard heuristic optimization techniques. 
Implementation as a recursive algorithm using a dynamic change-based architecture is discussed. 
Analyses including up to 70,000 “stands” have been conducted in recent case studies. 
Mathematical examination of popular landscape indicator metrics reveals that some metrics lend 
themselves readily to this approach, while other metrics may be better addressed using other 
approaches. Practical application in wildlife habitat and natural disturbance modeling are 
discussed.  
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* K.A. Campbell and S.M. Dewhurst. A hierarchical simulation-through-optimization approach to 
forest disturbance modeling. Ecological Modelling, Volume 202, Issues 3-4, 10 April 2007, Pages 
281-296 
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Sherman: MULTIPLE OBJECTIVES OPTIMIZATION: POPE & 
TALBOT TFL 23  

KELLY SHERMAN, Timberline Natural Resource Group, Suite 219, 1884 Spall Rd., 
Kelowna, BC, V1Y 4R1, Canada, kls@timberline.ca 

Timberline Natural Resource Group (Timberline) carried out a spatial optimization analysis on 
Pope & Talbot Ltd.’s (P&T) Tree Farm License 23 (TFL 23). P&T has been actively working 
towards the implementation of a Sustainable Forest Management Plan on their management units 
in BC (RFP, 2006). The spatial optimization allows P&T to consider many additional values in 
their harvest planning than the legislated requirements modeled in their timber supply review 
(TSR).  

This analysis uses Patchworks, which is a spatially explicit harvest scheduling optimization 
model developed by Spatial Planning Systems, Ontario. It can be used to develop spatially explicit 
harvest allocations to explore the trade off between a broad range of conflicting management and 
harvest goals. The model seeks a solution that minimizes the costs of the total objective function, 
which is the sum of costs incurred from deviating from objectives. 

1. Projects integrated into the modelling environment include: 
2. Management Plan 10 Timber Supply Analysis; 
3. Evaluating ecosystems represented in an unmanaged state and establishing priorities for 

protection (Wilson 2004); 
72 4. Defining habitat elements important for biodiversity and projecting their abundance in 

relation to risk-based benchmarks (Wilson 2006). The optimization analysis used snags 
and course woody debris. 

5. Used a merchantability model to assess the timber value and operating costs. (Rowe 
2004a, b); and 

6. Carried out a manual blocking exercise using orthophotos to provide the model with 
operationally viable harvestable units. 

Each of the projects listed above has developed measurable indicators that set the stage for 
landbase optimizations. This project incorporates these indicators in addition to TSR values 
traditionally considered (i.e caribou habitat, visual quality objectives, community watersheds, 
domestic watersheds, ungulate winter range etc) to balance economic return and environmental 
values. 

The resulting harvest schedule is currently being used to drive forest operations on TFL 23.  
The analysis is an ongoing project that will be updated to include actual harvest locations, which 
will be assessed against the objective function and used to update the files for the next iteration. 
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