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Model Forest & DSS Workshop

1.0 Introduction

Forestry Canada has undertaken two major initiatives as part of the federally funded
Green Plan. The first is a commitment to develop an innovative set of decision support
systems (DSS) designed to meet the needs of Canadian forest land managers. The second
is the establishment of a network of Model Forests intended to demonstrate new approaches
to forest management, essentially to act as laboratories for sustainable development. The
DSS component of the Green Plan has been under way since 1991; the Model Forests were
identified late in the summer of 1992 and are now in the process of confirming their
priorities and plans for the next few years.

Each of the Model Forests has identified a need to integrate computer modelling and
decision support technology into their individual programs. As part of an effort to establish
a strong link between the Model Forests and to provide some direction to their DSS
initiative, Forestry Canada recently undertook a survey of the decision support requirements
of each Model Forest (Vanguard Forest Management Services Ltd. 1992). This survey
provided the basis for a workshop in Hinton Alta. in November, 1992. The goal of the
workshop was to provide an opportunity to begin the integration of these two programs.

Specifically, the workshop objectives were to:

• further identify common elements of Model Forest Programs with respect to
DSS;

• identify opportunities for linkages between Model Forests and DSS initiatives;
and

• identify processes by which linkages between the programs can be developed.

ESSA Ltd.
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2.0 Preliminary Integration of Model Forest and DSS Programs

2.1 Issues

The first step in developing a common understanding of any complex situation is to
identify the priorities and concerns of the parties involved. Table 2.1 lists the issues that the
workshop participants identified as priorities for consideration in the implementation of the
Model Forest program, and in the development of forest management decision support
tools.

Table 2.1: Issues Identified at the Hinton Workshop. The order of presentation in the table
is not intended to imply a priority ranking. No effort has been made to edit the list
identified by workshop participants to account for similarities or redundancies.

• Fits between Model Forests and DSS's should
not be forced.

• DSS development should be done with clients.

• Important to recognize spatial aspects of
resource values.

• Bigger models are not necessarily better
models.

• There is a need to integrate non-timber values
into forest management.

• There are costs associated with the integration
of non-timber values.

• Where do issues regarding spatial patterns of
resources fit into the identified DSS
framework?

• DSS framework is useful in research context.

• Care should be taken not to confuse models
with reality.

• Initiative for DSS work should come from
Model Forests.
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• DSS models should include solid scientific
relationships.

• Quantification of biodiversity/ ecosystem
concepts and objectives is a priority for
modelling and management.

• Monolithic models should be avoided .

• There is a need for inventory data and
understandable indicators for model forest
management.

• Models and management schemes must
recognized and incorporate the need for
human judgement in models.

• Are forecasting functions weak links in models
and use of models in forest management?

• There is a need to recognize and
accommodate economic trade offs in forest
management decisions.

• There is a trade-off between developing state
of-the-art tools and useable tools.

ESSA Ltd.
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......Table 2.1 continued

• There is a need to examine the
utility/practicalityofmulti-objective modelling.

• Models and DSSs must be useable products.

• Research undertaken must be relevant to
concerns of forest managers.

• There is a need for synergy in DSS
development.

• There is a need for consensus and synergy in
DSS development.

• DSS developers must consider the quality of
the data that is used in system development.

• There is a need for Model Forest experts to
talk with DSS experts.

• There is a need to balance computer abilities
and human abilities.

• There is a need for inter-disciplinary
communication.

• What sort of intermediate DSS products can
be produced and used?

• There is a need to balance complexity of
issues with desire for "quick fixes".

• There is a need to create opportunities for
communication between model forests and
DSS developers.

• Linkage between DSS and model forest
initiatives should produce useful products.

• Model Forest and DSS programs should be
linked with respect to non-timber values.

ESSA Ltd.
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• Avoid bigger - better -- bigger -- better -
useless model syndrome.

• There is a need for Model Forest visionary
statement for context for DSS framework.

• DSS initiatives must produce useful products
in realistic time frame.

• DSS developers should work with clients.

• Complexity of forest management necessitates
co-operation between programs.

• Forest management decisions are to be made
by people not computers.

• Need for timely input from Model Forests
with respect to DSS·s.

• Need for mechanism to provide feedback to
improve/modify models and DSS's - especially
with respect to timber-values.

• DSS's can be used to identify data
requirements.

• Forests other than those in the Model Forest
Program have DSS needs too and shouldn't be
ignored in the DSS program.

• Need for patience between Model Forests and
DSS initiatives.

• "Other values" should not be modelled as
constraints; models should be used to test
hypotheses.

• Don't constrain model forests by DSS
framework.

• Need for inventory maintenance functions to
be included in DSS models.

• Need for economic considerations of
alternative management scenarios to be
included in DSS·s.
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Obviously many issues covering a wide variety of topics emerged at the workshop.
However, a few key "themes" are identifiable from the list of issues presented in Table 2.1.
These themes can perhaps be summed as follows: The development of decision support
systems should be take place in response to the needs of, and in conjunction with DSS
clients (Le. those who will be using the systems). In the context of this particular workshop
this means that the Model Forest programs should provide input into the direction of DSS
development activities. DSS and model development should be directed at producing
products that are useable in terms of a) the size and complexity of the tools; b) the scope
of topics and management needs which are simulated; and c) the time frame of
development. The onus to ensure meaningful and directed development of DSS's is shared
between the Model Forests and the DSS developers. The natures of both the Model Forest
program and the DSS program provide opportunities for synergistic development of DSS's.
Synergy can occur through the cooperation of Model Forest between themselves, and
through the collaboration and cooperation of Model Forests with DSS developers.

2.2 Identification of Model Forest "Needs" and DSS Priorities

Following the identification of the issues and concerns, we undertook an exercise to
further identify the specific "needs" of the Model Forest partners. In this context "needs"
were defined as the resource values most in need of management consideration and
inclusion in the development of management strategies. The purpose of this exercise was
to identify the areas of common interest in management priority for the Model Forests.
This information can be used to provide the basis for future communication between the
Model Forests and future cooperative DSS efforts.

Through their interviews with the Model Forest partners, Vanguard Forest Management
Services (1992) identified a number of resource values that were of importance to the Model
Forests. We used those resource values as a basis for identifying the common needs. In this
exercise, the Model Forest partners were asked to identify the resource values that were of
most importance to them. The results are shown in Table 2.2.
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Table 2.2: Resource Value Needs Identified by Model Forests. The columns show the
Model Forests and the rows show the resource values. An X in a cell indicates that the
need is a priority for the Model Forest.

Model Forests
Resource
Value West. Fundy Foret Easter Lake Man Pr. Foot MeG Lon
Nppnco:

Timber X X X X X X X X X X

Water X X
Quality

Flow X
Regime

Wildlife X X X X X X X X X
Habitat.

Wildlife X X X X X
Popul.

Risk of X X
Loss

Biodiver- X X X X X X X
sity

Ecosystem X X X X
Represent.

Wilderness X X X
Recration

Visual X
Aesthetics

Non-tree
crops

Heritage
Sites

Sensitive
Areas

Social X X X X X X X
Values
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While Table 2.2 shows the priority needs identified during the workshop, it should be
emphasized that the absence of an X in any cell is not intended to imply that the resource
value is of little or no concern in the Model Forest. Model Forest representatives present
at the workshop were asked to give their opinion on the relative priority, and while they
naturally could provide insight into the needs of the Forests, they emphasized that the views
expressed were, nonetheless their interpretations of the Model Forests needs, and should
not be taken as a definitive statement of the Forests' priorities.

Nonetheless, it is possible to notice some trends in the Forests' priorities. For example
wildlife habitat and populations are an obvious common interest of many of the Model
Forests, as are biodiversity and ecosystem representation.

2.3 Comparison of Model Forest Needs and DSS Projects

One of the objectives of the workshop was to identify opportunities for linkages between
Model Forests and DSS initiatives. Given this, it seemed logical to next examine how the
present DSS projects "fit" the resource value needs of the Model Forests. DSS project
representatives at the workshop were asked to identify which of the needs their projects
addressed. The results of this exercise are shown in Table 2.3.

Table 2.3 identifies those projects which are of relevance to the resource value. An X
in a cell, therefore, does not imply that the DSS project is directly concerned with the
simulation or direct management of the resource value. For example, although management
of forest insect pests has implications for wildlife habitat, and is of interest to wildlife
managers, none of the pest management DSS's being developed explicitly accounts for
wildlife habitat or produces indicators of wildlife habitat. A similar exercise which asked
of the DSS initiatives ''which are directly concerned with the simulation and management
of the resource values?" would lead to a much more sparsely filled-in table.

Nonetheless, the table does reflect the fact that there is a considerable amount of
common interest in the present DSS initiatives and the resource value interests of the Model
Forests.
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Table 2.3: Relationships between Model Forest Resource Values and on-going DSS Projects. DSS projects are referred to in the table rows according to their project numbers.
t

Rlesource Values

DSS Projects Timber Water Flow Wildlife Wildlife Risk of Bio,di- Ecosys. Recrea- Visual Other Heritag Sens. Social
Quality Regime Habitat Pops. Loss versity Rep. tion Aesthet. Crops Sites Areas Values

1.1 Inventory Projection X X X X

1.2 DSS Framework X

1.3 Bi-env. indices X X X X X X X X

1.4 Mixedwd. Succession X X X X X

1.5 Design of Dyn. Inv. X X X X X X X X

2.1 B.C. Int. Case Study X X X X X

2.2 Sask.Forest/Wildlife X X X X

2.3 NOd. Case Study X X X X X

3.1 Harv. Schedule Gen. X X

3.2 Forman 2000 X X

3.3 Spat. Harv. Schedule X X X X

4.1 SBW Study X X X X X

4.2 JPBW Study X X X X

4.3 MPB Study X X

4.4 Growth Efficiency X X

4.5 SBW Defoliation X X

5.1 Multi Spp. Dep. X X

5.2 Wildlife DSS. X X X X

6.1 Nat. Gegen. B.S. X X

ESSALtd.
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3.0 Subgroup Sessions

Following the initial identification of common needs of the Model Forests and the
identification of areas of overlap between Model Forest needs and on-going DSS projects,
and in order to facilitate more efficient discussions, the workshop was divided into four
subgroups. The subgroups were based on the resource values discussed earlier and on the
key components of the DSS framework identified by Vanguard Forest Management Services
(1992). The four subgroups were: Wildlife Habitat and- Populations; Forest Dynamics
Socio-Economics; and Management Strategy Definition.

Each subgroup contained representatives of a number of the Model Forests and DSS
projects (although numbers varied between subgroups). Each subgroup was asked to further
explore the specifics of their common interests with respect to their specific topics and to
identify processes by which linkages between the Model Forests and DSS program can be
more fully developed. Finally, the groups were asked to discuss the feasibility of adopting
a series of fairly generic protocols for interaction/communication between DSS components
to facilitate the development of DSS's in a modular format (most of the subgroups did not
explore this topic to any great extent).

3.1 Wildlife Subgroup

3.1.1 General Requirements of WIldlife Module

The wildlife subgroup first attempted to identify some very basic characteristics of
models that could attempt to simulate forest wildlife habitat and populations. Discussions
were kept to a fairly generic level given the limited time available and the lack of complete
representation from the Model Forest Program.

First, we attempted to identify some wildlife Valued Ecosystem Components (VEC's).
In this context a VEC is a feature of an ecosystem that is held in esteem and whose status
is object of management activities. During the course of discussions we identified many
individual VEC's. From listing individual VEC's, categories became apparent: game species;
rare, threatened and endangered species; plant communities; fish species; and composite
ecosystem concepts (e.g. biodiversity, ecosystem health). Three points about these VEC
categories are worth highlighting: 1) they include not only individual species, but also an
amalgamation of species summarized in concepts such ecosystem health and integrity; 2) the
definition of wildlife implicit in the categories is a broad one that includes plants and
communities, as well as animals; and 3) no habitat features or characteristics are included
in the lists - although management efforts are often targeted at modifying and managing
habitat, this is done only as a vehicle for managing wildlife populations - wildlife habitat in
itself is not aVEC.

VEC's may be difficult to measure in themselves. For instance, ecosystem health is
impossible to measure directly. An indicator is a measurable quantity whose status is

9 ESSAUd.
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indicative of the status of one or more VEe·s. Although ecosystem health is impossible to
measure, indices of health or biodiversity may be computable from a suite of measurements.
An index of biodiversity may therefore be an indicator of ecosystem health.

Similarly, in modelling forest wildlife populations, it is often much simpler to simulate
effects on habitat than to simulate effects on populations. For this reason much
wildlife/forestry modelling simulates effects on habitat rather than on populations
themselves, and habitat is used as an indicator of population levels. The relationship
between habitat conditions and population levels was identified by subgroup participants as
a key uncertainty in forest wildlife modelling.

Attributes

In any model of forest wildlife certain habitat attributes will need to be simulated.
Similarly, in models of wildlife populations and models that translate habitat characteristics
into population effe~ population attributes will need to be included in the models. We
noted some of the habitat and population attributes that may be included in models to
provide a basis for further discussions on modelling the wildlife resource values common to
Mnrlpl Pnrp~t~ Tt;lhlp 'l 1 H~t~ thp t;lH"Y"ihlltp~ ;rlpnt;hprl
.....v~v.. .&. v .. ""oJIlIoo.JI. .&. u.v.."" J. ~ J..L.;J~ ~v u."U.LVu.""".., .LU,"".L.L"-.LL.L""U.

Table 3.1: Attributes for Wildlife Habitat and Population Models

ForestfHabitat Attnbutes

• canopy cover
• plant species composition

• stocking
• snag density
• woody debris
• depth of litter layer
• spatial dist. of habitat

3.2.2 Mechanisms for Integration

Population Attnbutes

• fecundity
• mortality
• recruitment
• ~ation/e~ation

• energy budget
• environmental thresholds
• stress/external influences

We identified the following mechanisms for continuing the integration of the Model
Forests themselves, and of the Model Forests and DSS program.

• An individual should be given the responsibility of attempting to match the technical
needs of the individual Model Forests with the DSS projects;

ESSA Ltd.
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• The Model Forests could establish a committee to establish linkages between
themselves vis avis how they could meet their technical needs;

• The Model Forests could contribute to the DSS newsletters so as to apprise DSS
workers of their needs/interests;

• An annotated bibliography on forest DSS's should be prepared so that the Model
Forests will be able to know the nature of ongoing and completed work;

• Information on other Green Plan programs should be circulated to the Model
Forests so that. they. can look for other .opportunities of funding; .

• A newsletter with information on technical aspects of the Forest's progr~ could be
circulated to the Model Forests;

• Reports/summaries on the DSS projects and program should be sent to the Model
Forests; and

• A Model Forest newsletter should be started which would:

- be produced regularly and circulated to all the Model Forests,
- contain information on the technical aspects of the Model Forest's Programs
- be available via electronic mail, and
- list on-going Model Forest DSS projects.

3.2 Forest Dynamics Subgroup

The purpose of this group's discussion was to explore the issues associated with the
prediction of forest and ecosystem dynamics in decision support systems. This requirement
is at the core of every DSS that addresses stand- or landscape-level management issues, and
concern has been expressed that, as a result, considerable duplication of effort might ensue
as many DSS projects undertake the development of forest dynamics models.

3.2.1 General Requirements of Forest Dynamics Module

The major requirement of forest dynamics modules that could be used as elements of
resource management DSS's is that they project the future conditions of a number of
ecosystem attributes including, but not limited to, the traditional timber attributes.
Examples of additional attributes that could be included in the projection system are
vegetation characteristics such as species composition, age, abundance, and structure, soil
characteristics, snags and coarse woody debris. These other indicators are required because
they are the basis for interpretation of wildlife habitat and other aspects of the resource
status.

11 ESSA Ltd.
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Forest dynamics modules need to be able to predict the consequences of forest
management actions, natural disturbances, and natural vegetation dynamics. The ecosystems
whose attributes are described by the module need to be spatially referenced, thus
permitting analyses of spatial distribution and configuration (e.g. fragmentation) of
vegetation types at the landscape level.

The forest dynamics modules should built upon and make use of forest ecosystem
classification systems as a means of stratifying the landscape. Detailed knowledge of
ecosystem characteristics will be useful for the prediction of vegetation succession and
response to management actions and natural disturbances.

The subgroup discussed that to their knowledge, such ecosystem projection systems are
not readily available at present and may not exist at all in a form that is of immediate use
to the DSS program. However, given funding constraints and the fact that the forest
dynamics module is but one of the required DSS components, some degree of modularity
seems highly desirable. Ideally, resource managers of model forests should be able to
choose among several forest dynamics modules, parameterize them according to the
ecosystem conditions in their forest, and combine the modules with other interpretation and
DSS modules to integrated DSS systems. Realistically, this level of integration will likely
not be achieved in the foreseeable future. Instead, it was suggested that model forests could
form working groups based on similarity of ecosystem and vegetation types and jointly
support the development of forest dynamics modules that could be shared among the DSS
applications developed for the model forests.

3.2.2 Standardization of Input/Output Structures

During the discussions, the subgroup expressed a desire to foster the development of
modular DSS components without unduly constraining creativity and flexibility of the
research community. The proposed compromise between centrally coordinated model
development and no coordination at all was that an attempt be made to reach agreement
on the input/output (I/O) characteristics of the key DSS components.

The decision support system framework proposed in a background report prepared for
the workshop (Figure 5 in Vanguard Forest Management Services Ltd. 1992) suggests that
forecasting models are used to project the development over time of the resource status.
Interpretation functions quantify the resource value indicators based on the information
available about the resource. If a standard format for the description of the resource status
can be defined, then any developer of interpretation functions can operate on that resource
description. Conversely, any developer of forest dynamics models can prepare output files
that can be used with existing interpretation functions. Thus, by defining only the input and
output characteristics of the computer models, the developers retain flexibility about
algorithms and modelling approaches incorporated in their modules.

While it is immediately attractive to attempt the standardization of file input and output
formats, the group also recognized that this effort would reduce the flexibility of the

ESSA Ltd.
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development process and that other costs would be incurred. These trade-offs appeared
worthwhile, however, compared to the gains anticipated from the potential to exchange
modules between DSS systems.

Although the task of defining file I/O characteristics may initially appear daunting, it
is a common approach to systems engineering. Such standards have made it possible, for
example, that numerous computer applications developed by different firms are compatible
with each other (e.g. fax machines). Forestry Canada's modelling group is currently
developing a modular growth· and yield prediction system that incorporates some of the
same philosophy (Bonnor, pers. comm.). Other modelling frameworks that include elements
of that philosophy include·the Carbon Budget Model of the Canadian Forest Sector (Kurz
et ale 1992, Kurz and Apps, 1992) and the PROGNOSIS models (Wykoff et ale 1982).

3.2.3 Mechanisms for Integration

The subgroup identified several tasks and activities required for the development of
forest dynamics models and the definition of I/O file standards.

A review of existing models and projection systems is currently under way (DSS Green
Plan Project 1.5: .. FunctionalDesign of Dynamic Inventory' is expected to provide some of
this information by January 1993, I. Corns, pers. com.m.). In addition, it was suggested that
a review of the software and hardware platforms currently used by the developers of DSS
and by model forests be undertaken and that the results be distributed to all interested
parties. Participants of the meeting emphasized portability of computer code and did not
call for any imposed standards at this time. It was suggested, however, that developers
recognize that computer systems in operational use are typically less advanced than those
used by the research community.

The development of I/O file standards should be an evolutionary process with the
following elements.

1. The standards should be developed jointly by those developing the forest dynamics
models and those using the output for the interpretation functions. The developers of
interpretation functions need to specify what information about ecosystem attributes
they require for their modules. The general structure for defining model forest DSS
requirements proposed in one of the workshop background documents (Figure 6 in
Vanguard Forest Management Services Ltd. 1992) could form the basis of this activity.

2. A technical working group consisting of model developers, users, and system engineers
should be formed under the leadership of Forestry Canada. The group should have the
mandate to review the requirements for I/O file standards, based on consultations with
model developers and users.

3. A first draft of file I/O standards should be defined and circulated for comment.
Initially, the standard could be limited to the exchange of information between

13 ESSA Ltd.
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forecasting modules and interpretation functio~ though other information exchange
functions between DSS modules could also be standardized.

4. Establish a processes for the review and evolution, of the draft standard, e.g. an e-mail
based forum could link the developers and users within Canada As the standard
matures and becomes established, the inertia to future changes must increase.

One of the questions raised, but not resolved, at the workshop was whether the level
of detail of ecosystem attnbutes projected by forest dynamics models should be· scale
dependent It will likely be necessary to carry forward less detailed ecosystem information
with increasing size of the spatial entity that is considered by the DSS. The spatial
hierarchies of the modelling framework are only one of the technical issues that will have
to be addressed and resolved by the technical working group.

An issue that was emphasized at many times throughout the discussions was the need
for interaction between the model developers and the forest managers and model users. For
example, the developers of the forest dynamics modules need to be aware of the potential
management actions that might be applied to the ecosystems of which dynamics are to be
predicted.

3.3 Socio-Economic Subgroup

3.3.1 General Requirements of Socio-economic Module

Common elements of decision support systems required to address the Canadian socio
economic needs include:

1. An Analysis Framework

A process that will be easily understood by the public. It must be capable of
analyzing a variety of inputs and outputs.

The concept of the British Columbia multiple account analysis offered examples of
physical accounts (timber fish, moose) and value accounts (vista, employment).

It was emphasized that the framework must be more than a snap-shot in time. It
must recognize the dynamics of change over time.

2. Community Stability

The people and community infrastructure must be included in DSS developments.

ESSA Ltd.
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3. Entrepreneurial Opportunities and Employment

The DSS interaction should analyze opportunities for growth and economic
developments.

4. Measurement of Public Values

The involvement of the public is now evolving to a stage where there is a need for
techniques to help measure public values. Public value is not necessarily the media
publicity of the special interest groups.

5. Quantitative vs. Qualitative

Similar to the value accounts of the multiple account analysis, there is a definite need
to evaluate the qualitative components of resources management.

6. Stakeholder Identification

The development of DSS techniques in resource management should include a
component that prompts and searches for true stakeholders in the resource.

7. Private Land Effects

As resource strategies are developed, the DSS components should include the
analysis of effects on land ownership - especially on woodlot owners and private land
management.

8. Communications

All DSS developments should include a communications components to explain the
decisions, evaluations, opportunities or consequences to all resource users and the
public. There should be communications plans in all DSS projects.

Resource Values

The design and analytical features of socio-economic decision support systems should
address the following resource values:

1. Volume Timber (including aspects of quality and produce potential)

2. EmplOYment Value (expressed as jobs)

3. Water Quality (for fisheries, recreation and drinking water potentials)

4. Tax Base (expressed as dollars to society)

15 ESSA Ltd.
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5. Biodiversity (with quantitative measures to indicate change direction)

6. Fish and Wildlife Harvest (expressed as measure of public use of the fish and wildlife
resource-primarily consumptive use)

7. Recreation (expressed as a non-consumptive use of fish and wildlife and land use for
recreational usage)

8. Viewscapes (a qualitative assessment of the effect of land use changes on visual
quality)

9. Endangered Species and Spaces (a qualitative assessment of critical protection
expectations for species or spaces)

3.3.2 Mechanisms for Integration

CommunicationsOp~

The design and application of DSS technologies in soci<recononllc considerations could
be enhanced via the following suggestions:

1. More meetings and dialogue between clients and researchers.

2. Include a component of economics in individual research applications.

3. Develop simplified research report summaries.

4. Develop layman type articles for widespread messages via magazines such as the
Forestry Chronicle or Silviculture.

5. Organize an E-Mail Bulletin Board System.

6. Promote a DSS newsletter.

7. Encourage more regional DSS meetings.

Public Communication

The involvement and value of public participation can be enhanced by:

1. Ensuring Decision Support Systems - not black box answers. It must be analytical
assistance to management by "real" people.

ESSA Ud.
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2. Researchers must be encouraged to develop intermediate products for short term
applications. Do not wait for the perfect mousetrap.

3. Design public involvement in both the process and analysis phases of DSS.

4. Design a simple trade-off simulator to assist the public in realizing the consequences
of trade-off of resource management decisions.

5. Design user-friendly "fun" wood supply models for use 'byeducational groups and the
public.

3.4 Management Strategies Subgroup

Three issues related to linkages between and within the DSS and Model Forest
programs were considered:

1. across the DSS program (transportability);
2. across the model forests (common elements of need); and
3. between the DSS and model forest programs.

The framework illustrated by Vanguard Forest Management Services (1992) was evaluated
for its applicability in addressing these three issues. Specifically, the following questions were
asked:

• What elements are important to strategy development?
• How do these elements influence the four strategy components?
• What conclusions can be made re: the above three issues?

Table 3.1 illustrates one attempt at detailing the elements important to strategy
development (resource related, management systems, resource values and administrative)
and their influence on the four strategy components identified in the Vanguard Forest
Management Services (1992) framework (treatments, decision units, management control
units and allocation factors).

The following general conclusions were then drawn from the table:

1. Each column should indicate those elements or factors to consider when constructing
algorithms for DSS components. Thus, all (several?) management control unit
algorithms should be comparable because they contain similar algorithm elements.

2. Each row or individual cell should provide the basis for comparison between
individual model forests. For example, similar within-stand conditions should have
similar treatment options and therefore, similar treatment forecasting (DSS)
requirements.
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3. The Vanguard Forest Management Services (1992) framework appears to provide a
common context for consideration of DSS needs. By using a common framework,
communication between model forests and DSS researchers should improve.

It is important to recognize that this is only one attempt and a cursory one at that. If
the framework is accepted by other model forest and DSS groups, then each should make
their own detailed attempt at developing such a table. If successful and detailed enough,
then specific DSS input and output requirements can be matched to specific model forest
descriptions and available data sets.

ESSA Ltd.
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Table 3.2: Factors Influencing Management Strategy Development

Elements in Strategy Influence OR Management Strategy
Development

Treatments Decision Unit Mgmt. Units AIIoc. Factors

A. Resource Related

1. Within Species
- species longevity X X X
- age structure X X X
- species compo X X X
- site productivity X X X

2. Between Stand
- age structure X X
- productivity distribution X

3. Natural Agents of Change
- types X X
- dynamics X

4. TerrainjPhysical X X X

B. Management Systems

1. Access (extent & cost) X X

2. HarvestingjSilv. Systems X

3. Current Planning Process

C. Resource Values

1. Nature of Values X

2. Demand for Values X X X

D. Administrative

1. Degree of Compart'ization X X
- ownership
- demographics
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4.0 Conclusions

4.1 Other issues of collaboration between M.F. and DSS

Workshop participants sought clarification on how the DSS researchers and model
forest partners 'buy-into'collaborative projects and what commitments can be expected from
both parties. It was suggested that the two parties establish communication' on their own.
To facilitate the process, information about model forests and DSS researchers needs to be
exchanged (see Recommendations 2.0 to 2.4). Both parties should be made aware that
collaborations are generally seen as mutually beneficial. For example, the DSS developers
can provide tools that aid in the decision making process, while the model forests can supply
data and use DSS tools in pilot applications.

The timing of DSS development over the next few years will be important. Many of
the newly formed model forests are in need of basic DSS tools that are not available at
present. However, the extent to which basic forest resource data (inventory, ecosystem
classification, GIS, growth and Yield data) are available in model forests is also highly
variable. Once again, this emphasizes the need for a better understanding of the DSS needs
of the model forest community.

Participants of the workshop called for the use of common language in the development
of forest ecosystem projection systems. An example cited is the Canadian Committee on
Land Classification (CCLC) glossary of site classification terminology.

4.2 Recommendations

The following set of recommendations was discussed during the last hours of the
workshop. The recommendations are based on issues raised and discussed during the
workshop. There has been no attempt to priorize recommendations.

1. Develop definitions of data structures for input/output of information and the
exchange of information between DSS modules.

2. For the benefit of all parties involved in the partnerships between the model
forest and the DSS program, information needs to be compiled that will facilitate
communication in the future. The following items should be distributed to
interested parties:

2.1 A survey of hardware and software use by the DSS and the model forest
communities.

2.2 A list of model forest contacts, model forest team members, and their areas of
expertise/ responsibilities.
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2.3 Summary of proposed and ongoing DSS activities in both the DSS program, and
where applicable, in the model forests.

2.4 A list of DSS researchers and developers and their activities should be provided
to model forest partners.

3. Establish an e·mail system and bulletin board accessible to both model forest
and DSS representatives for the rapid exchange of information and as informal
forum for the discussion of emerging issues, standards, and questions.

4. Encourage model forest partners to consider using a common format for the
representation of information requirements (e.g. Figure 6 in Vanguard Forest
Management Services Ltd. 1992).

5. Encourage future communication between model forest and DSS programs and
other Green Plan activities (such as forest practices, climate change, and
protected areas).

6. There is an urgent need to either establish or continue collaboration between
DSS developers and intended future users and .. clients'.

7. Increase the general awareness of Canada's forest management community of the
ongoing development activities through articles in Forestry Chronicle or through
a Newsletter.

8. Plan regional meetings with model forest and DSS communities and include
some national representatives who will assist information flow between regional
meetings.. The advantage of regional meetings are smaller group sizes and less
travel efforts.

9. There is a need for simple simulation tools that include spatial representation
of the forest land base and that assess trade·offs resulting from alternative
management options.

10. Explore the feasibility of defining a uniform graphical user interface (Gill) that
will enhance the usability of DSS products by reducing the effort required to
learn their application.

11. Plan one or more DSS demonstration workshops for model forest audiences.

12. Strengthen the liaison between the model forest and DSS communities over the
next three months.

ESSA Ltd.
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Louis Archambault Phone (418) 648-7230 Mike Bonnor Phone (604) 363-0769
LFC - Forestry Canada Fax (418) 648-5849 Forestry Canada - Pacific Region Fax (604) 363-0797
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Prince George, BC V2L 4W2 Forks, WASHINGTON 98331

Ian Corns Phone (403) 435-7367 David Daust Phone
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Edmonton, ALBERTA
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Forestry Canada - NWR Fax (403) 435-7359 Canadian Pacific Forest Products Fax (819) 643-7453
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Gatineau, QC J8P 4X6
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Vanguard Forest Management Services Fax (506) 458-8205 Integrated Resources Branch Fax (604) 387-6751
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Victoria, BC V8W 3E7
D.Errico@BCSystems.Gov.Bc.Ca

Peter Etheridge Phone (506) 432-2806 Jim Farrell Phone (705)949-9461
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Fuller Building Regional District Of Alberno-Clayoquot
OTTAWA 4586 Victoria Quay

Port Alberni, BC V9Y 6G3
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Pine Falls, MAN ROE 1MO

Kevin Porter
FC- Maritimes Region
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Frederiction, NB E3B

Bill Riel
Forestry Canada - Pacific Region
506 West Burnside Road
Victoria, BC V8l 1M5
briel@a1.pfc.forestry.ca

Phone (604) 822-3902
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Phone (204) 367-2421
Fax (204)367-2442

Phone (506) 452-3580
Fax (506) 452-3525

Phone (604) 363-0666
Fax (604)363-0797

Bill Philips
University Of Alberta, Rural Economy

Doug Pollard
Forestry Canada - Pacific Region
506 West Burnside Road
VICtoria, BC V8Z 1M5
dpollard@a1.pfc.forestry.ca

Bruce Prendel
Forestry Canada - Maritimes .
Box 4000
Fredericton, NB E3B 5P7

Jacques Robert
Forestry Canada - Quebec Region
212 Belzile, 3rd Floor
Rimouski, QUEBEC G5L 3C3

Phone (403)492-4225
Fax (403) 492-0268

Phone
Fax (604) 363-0797

Phone (506) 452-3505
Fax (506) 452-3140

Phone (418) 722-3144
Fax (418) 722-3166

Phone (418) 722-7211
Fax (418) 723-6045

Jean-Claude Ruel
Faculty Of Forestry
Pavillion Casault
Laval University
Ste-Foy, QC G1 K 7P4

Phone (418)656-7669
Fax

Richard Savard
Une Foret Habitatee
Syndicat Des Producteurs De Bois Du BS-L
284 Rue Potvin
Rimouski, QUEBEC G5L 7P5

Terry Shore
Forestry Canada - Pacific Region
506 West Burnside Road
Victoria, BC V8l 1M5
tshore@ a1.pfc.forestry.ca

Jack Spencer
Prince Albert Model Forest
Weyerhauser Canada Ltd
Box 1720, Highway 55 East
Prince Albert, SASK S6V 5T3

Phone (604)363-0666
Fax (604)363-0797

Phone (306) 953-1794
Fax (306) 922-1371

Rod Smith
Forestry Canada - Ontario Region
Box 490
1219 Queen Street
Sault Ste Marie, ONT P6A 5M7

Murray Strome
Forestry Canada - PNFI
Petawawa National Forestry Institute
Box 2000
Chalk River, ONTARIO KOJ 1JO

Phone (705) 949-9461
Fax (705) 759-5720

Phone (613) 589-2880
Fax (613) 589-2275

Mike Sullivan
DNRE Fish And Wildlife Branch
Box 6000
Fredericton, NB

Phone (506) 453-2440
Fax

Ian Tavis Phone (506) 452-6932
New Brunswick Executive Forest Reseach C Fax (506) 450-3128
Hugh John Fleming Forestry Centre
RR10
Fredericton, NB E3B 6H6

Bill Thompson
FEPA

Robert Udell
Foothills Forest
Box 6330
Hinton, ALTA T7V 1X6

Phone (604) 822-3163
Fax (604) 822-6970

Phone (403) 865-8181
Fax (604) 865-8164

Erik Turk
Abitibi-Price Inc
Box 550
Iroquois Falls, ONT POK 1EO

George Van Dusen
Corner Brook Pulp And Paper Ltd
Box 2001
Corner Brook, NFLD A2H 6J4

Phone (705)258-4278
Fax (705) 258-3350

Phone (709) 637-3322
Fax (709) 637-3469



Alton Harstead Phone (604) 291-3111 Stephen Harvey Phone (705)945-6713
Department Of Biological Sciences Fax Ontario Ministry Of Natural Resources Fax (705) 945-6605
Simon Fraser University 70 Foster Drive
Burnaby, BC V5A 1S6 Suite 400

Sault Ste Marie, ONT P6A 2V5

Keith Jones Phone (604) 383-8330 Office Glen Jordan Phone (506) 453-4501
ESRI Canada Ltd Fax (604)383-3846 Faculty Of Forestry Fax
2nd Floor University Of New Brunswick
1010 Langley Street BSN 44555
Victoria, BC V8W 1V8 Fredericton, NB
jonesk@titan.arc.ab.ca jordan @unb.ca

John Kerr-Wilson Phone (613)258-8353 Werner Kurz Phone (604) 733-2996
Eastern Ontario Model Forest Fax (613) 258-3920 ESSA Fax (604) 733-4657
OMNR Vancouver, BC
P.O. Bag 2111, Concession Road
Kemptville, ONT

Debby Leishman Phone (403) 295-6682 Martin Litchfield Phone (705) 267-7951
Hughes Aircraft Fax (403)295-6607 Timmins District OMNR Fax (705) 264-6557
6715 8th Street NE 896 Riverside Drive
Suite 320 Timmins, ONT P4N 3W2
Calgary, ALTA T2E 7H7

Carey Lockwood Phone (613) 589-2880 Jack MacDonald Phone (604) 228-1555
Forestry Canada - PNFI Fax (613) 589-2275 Forest Engineering Research Institute Of Fax (604) 228-0999
Box 2000 2601 East Mall
Chalk River, ONT KOJ 1JO Vancouver, BC
carey@ pnfi.forestry.ca

Brendan Mackay Phone (705) 949-9461 Dave MacLean Phone (506) 452-3580
Forestry Canada - Ontario Region Fax (705) 759-5700 FC- Maritimes Region Fax (506) 452-3525
Box 490 Box 4000
1219 Queen Street Frederiction, NB E3B
Sault Ste Marie, ONT P6A 5M7 dmaclean@ mfrc1.dnet

Larry Marshall Phone (613) 589-2880 Dave Martell Phone (416) 978-6960
Forestry Canada - PNFI Fax (613) 589-2275 University Of Toronto Fax (416) 978-3834
Box 2000 Faculty Of Forestry
Chalk River, ONT KOJ 1JO Toronto, ONT
Imarshal@ pnfi.forestry.ca

Malcolm McDonald Phone (403) 295-6600 Bill Meades Phone (709)772-4682
Hughes Aircraft Fax Forestry Canada - Nfld And Lab Fax (709) 772-2576
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Calgary, ALTA T2E 7H7 St. John's, NFLD A1C 5X8
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Robert Mercer Phone (709) 637-2344 Tom Moore Phone (613) 589-2880
Department Of Environment And Lands Fax (709) 637-2403 Forestry Canada - PNFI Fax (613) 589-2275
Box 2006 Petawawa National Forestry Institute
Herald Building Box 2000
Corner Brook, NFLD A2H 6J8 Chalk River, ONTARIO KOJ 1JO

tmoore @pnfi.fo restry.ca

Jan Mulder Phone (403) 297-7570 Stan Navratil Phone (403)435-7336
Alberta Research Council Fax (403) 297-2339 Forestry Canada - Northwest Region Fax (403) 435-7359
3rd Floor, Digital Building 5320 - 122 Street
6815 - 8th Street NE Edmonton, ALBERTA
Edmonton, ALTA T2E 7H7



Doug Walker Phone (604) 385-4468 Bryan Wallis Phone (604)363-0792
T.M. Thomson And Assoc Fax (604)385-1442 Forestry Canada - Pacific And Yukon Fax (604) 363-0797
1006 Government Street 506 Burnside Road
Victoria, BC V8W 1X7 VICtoria, BC V8Z 1M5

bwallis @pfc.forestry.ca

Chris Wedeles Phone (416) 508-0860 Andy Welch Phone (613) 725-2971
ESSA Fax (416) 508-0863 Dendron Resource Surveys Fax (613) 725-1716
9555 Yonge Street 880 Lady Ellen Place
Suite 308 Suite 206
Richmond Hill, ONT L4C 9M5 Ottawa, ONT K1Z 5L9

Dan Welsh Phone (613) 952-2405 Bill White Phone (403) 435-7315
Canadian Wildlife Service Fax (613) 952-9027 Forestry Canada - NWR Fax (403) 435-7359
49 Camelot Drive Edmonton,
Nepean, ONT K1H

Doug Williams Phone (604) 885-9699 Richard Yang Phone (403) 435-7247
Cortex Consultants Inc Fax (604) 885-4051 Forestry Canada - Northwest Region Fax (403) 435-7359
11 Brooks Road 5320 - 122 Street
Halfmoon Bay, BC VON 1YO Edmonton, ALBERTA
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