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Abstract 

The Expert System for making site preparation and vegetation management decisions in 

southern interior B.C. (ES) is an interactive, web-based tool to assist practitioners to select 

appropriate site preparation and brushing treatments as they develop site prescriptions.  The 

selection of appropriate treatments and the avoidance of unnecessary treatments are important 

steps in the achievement of full crop tree growth potential, and of meeting forest health, 

biodiversity, and non-timber objectives.  The ES considers information on a biogeoclimatic site 

series-specific basis and predicts the effects of common site preparation and brushing treatments 

on a range of factors that influence early seedling growth.  In this way it makes an important 

contribution to the practice of ecologically sound forestry in B.C.  The ES is a unique decision 

aid because it uses expert knowledge to integrate information from a variety of sources to 

consider many factors that determine conifer and vegetation response to treatment.  In addition to 

helping select appropriate treatments, it provides information about responses to treatment that 

may affect other resource values.  This will reduce treatment costs and help practitioners 

consider the effects of treatment on resource values other than timber.  The ES is essentially an 

interactive management decision support tool.  It is designed to be easily updated to include the 

most recent research results and is available as a web-based application to all users, including 

policy makers, forest practitioners, and non-government interests. 

 

Introduction 

The overall objective of this Expert System project is to extend the results and 

interpretation of previous and continuing long-term vegetation management research studies to 

the forestry community, in the form of an easily accessible decision support tool.  Developing an 

expert system is a useful approach to the integration of large amounts of data and expertise and 

the extension of this knowledge to users.  An expert system is a program that emulates the 

interaction a user might have with a human expert to solve a problem, and can often be used for 

“what if” evaluations of possible management options.  The end user provides input by selecting 

one or more answers from a list or by entering data.  The program will ask questions until it has 

reached a conclusion.  The conclusion may be the selection of a single solution or a list of 

possible solutions arranged in order of likelihood.  The program can explain, in English, how it 

arrived at its conclusion and why.   

During the first 3 years of this project we have expanded and updated an existing stand-

alone expert system to a modern web-based application.  The SYTEPREP (Computer-Based 

System SYstem To Evaluate PRescription Effects on Potential Productivity) system was 

developed to predict the ecological effects of site preparation techniques on growth limiting 

factors (Johnston et al. 1993, Curran et al. 1996).  SYTEPREP ranks potential treatment options 

and was designed to help predict the success of forest plantations during the critical stage of 

seedling establishment (typically within 5 years after planting or natural regeneration).  In this 

project we used the expertise gained from developing that system to increase the knowledge base 

contained in SYTEPREP by including a large amount of additional data to increase both the 

spatial and temporal scope of inference of the resulting expert system.  The new system 
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integrates information from a broad variety of recent and ongoing vegetation management and 

site preparation research projects in the Southern Interior Forest Region (the old Nelson, 

Kamloops, and Cariboo Forest Regions).  For example, important information about vegetation 

management treatments in southern interior B.C. has become available from the broad-based 

PROBE project (PRotocol for Operational Brushing Evaluations), which has been collecting 

information about conifer and vegetation responses to operational brushing for more than a 

decade. A great deal of resources have gone into conducting PROBE, and the project is now 

providing extremely valuable, long-term results (e.g., Simard et al. 2001, Simard et al. (2004b), 

Heineman et al. 2005). There have also been investments in numerous other research projects 

that address site prep and vegetation management issues (e.g., Simard et al. 2003, Simard and 

Sachs (2004), Simard et al. (2004a)).  The Expert System provides an effective method for 

integrating this information and extending it to silviculturists for application to management 

decisions in a publicly available, web-based application.  

 

Methods 

The original Expert System application released in March, 2004 covered the ecosystems of 

the old Kamloops and Nelson Regions of the B.C. Ministry of Forests.  The main goal of this 

year’s project was to add information for the Cariboo ecosystems so that the Expert System 

would cover the entire Southern Interior Forest Region.  Specifically, our objectives for this year 

were: 

 

1. Conduct training sessions at 6 selected MOF district and licensee offices to familiarize 

our target audience with use of the ES. 

2. To expand the ES to include ecosystems of the old Cariboo Forest Region so that it 

covers the entire Southern Interior Forest Region (it currently only includes the old 

Kamloops and Nelson Regions). 

3. To respond to comments from users who are applying the system operationally. This is 

important because it gives us a greater range of comments than will be obtained during 

our current review process. 

4. Have Acquired Intelligence continue to host the ES on their secure server in Victoria. 

5. Extra money was allocated in Q4 to be used to expand the site preparation treatment 

descriptions in the ES. 

 

In general, steps involved in the now 4-year development of the ES are:  

 

(1) Conceptual development –The largest amount of conceptual development took place at the 

beginning of the project, when we clearly defined our short- and long-term objectives and 

designed a web-based software approach for constructing the system. The ES improves upon the 

previously developed SYTEPREP (System SYstem To Evaluate PRescription Effects on 

Potential Productivity) program. This computer-based tool was developed using the concept of 

growth-limiting factors, in a series of consultations with topic-specific experts (Johnston et al. 

1993).   

(2) Building the ES using Acquire® software – Rules were built within the Acquire software to 

operate the ES and produce the output report. Depending on information entered by the user, and 

the site prep and brushing treatments selected, the ES must calculate or select values for 

treatment and no-treatment limiting factors. Rules were built to allow the ES to predict the 
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vegetation complex that is likely to develop, to recommend a site preparation treatment, to 

predict shifts in the vegetation community following site prep, to consider the effects of possible 

brushing treatments, and to select appropriate sections of text, photos, and figures to include in 

the report.  In 2004/2005, rules and reports were adjusted as required to include ecosystems in 

the old Cariboo Forest Region. 

 

(3) Building the databases – Research results (largely published), other experts, and our own 

knowledge of vegetation development, site preparation, and brushing were used to create large 

tables from which the ES draws information to make site specific recommendations and produce 

tailored reports. This massive task involves intensive review due to the large amount of 

interpretation and synthesis involved. In 2004/2005, databases were expanded to include 

ecosystems in the old Cariboo Region. 

 

(4) Testing the Expert System – In this part of the project, we carry out α- and β-testing of the 

system. Alpha-testing involves testing by the project team to make sure the system is operating 

as intended, and β-testing involves having others use the system and reporting problems they 

encounter.  The expert system includes an error reporting feature that sends a report to the ES 

administrator whenever a user encounters an error message.  During the past year we continually 

updated the system based on comments from participants in 6 workshops and the experience of 

end users as the ES became operational. 

 

(5) Screen, text, and output report design – The ES creates a unique report at the end of each run. 

In order to accomplish this, we have created a ‘skeleton’ report into which the ES can insert 

blocks of text, figures, and photos from our large database. Text selection is dependent on the 

specific site and treatment characteristics of the run.  There are also a number of custom screens 

designed for us by Acquired Intelligence.  The structure of the final report and custom screens 

were modified as improvements were suggested by end users during workshops and actual 

operational use. 

 

The platform and development software for the ES is based on the latest technology from 

our team member Acquired Intelligence, Inc.  The end result is a modern web-based application 

accessible via the internet through any web browser.  There are numerous advantages to this 

approach.  First, given the broad-based availability of the internet, the ES can be accessed by 

most anyone with a web browser and internet connection at anytime, anywhere.  Second, by 

hosting the application on a central server, changes to the ES (improvements or error corrections) 

need be made only once, eliminating the need to update all individual users’ copies of the 

software to the latest version.  Finally, the hosting software at Acquired Intelligence is quite 

flexible and allows the ES administrator (Dr. Sachs) to upload and instantly publish any changes 

to the ES via the internet through a password protected link resulting in very easy maintenance of 

the system.  The resulting system is very secure in that there are multiple copies of the system 

and backups maintained at two locations by Acquired Intelligence and Dr. Sachs. 

 

 Results  
All project objectives for this year were achieved.  The Cariboo ecosystems were added 

to the ES.  All Cariboo information was reviewed by Ray Coupé, Research Ecologist, Southern 

Interior Forest Region (Williams Lake).  Ray is the regional expert on the BEC system in the old 



Cariboo Forest Region, has extensive knowledge of Cariboo-Chilcotin ecosystems and was most 

cooperative.  We thank him and all reviewers on this project for their efforts.  We encountered a 

number of problems adding the Cariboo information because the naming conventions for the 

vegetation complexes in the Cariboo BEC system differ slightly from those in the old Kamloops 

and Nelson regions.  However, with the help of the programmers at Acquired Intelligence we 

modified the application to accommodate both naming conventions and spent the last month 

testing the system.  The site preparation treatment explanations have now been expanded with 

additional information.  These descriptions are shown in the pop-up windows when the user 

selects a site preparation treatment.  The new descriptions now include detailed information on 

the equipment used for that treatment.  There have been numerous small improvements to the 

look and feel of the system suggested by users.  The current version of the ES can be viewed at  

http://www.myacquire.com/spvegman/expertsystem/.  We invite interested users to try it and 

provide feedback through the link in the final report produced by the system.   

 

Conclusion and Management Implications 

The project has achieved our overall objective to extend the results and interpretation of 

previous and continuing long-term vegetation management research studies to the forestry 

community, in the form of an easily accessible interactive decision support tool.  The Expert 

System  for Site Preparation and Vegetation Management in Southern Interior B.C. is a web-

based tool to assist in making decisions about site preparation and brushing treatments. When 

considering whether or not to apply site preparation or vegetation management treatments on a 

particular site it is necessary to consider a wide variety of factors, such as: (1) the relative 

importance of various limiting factors, including vegetation abundance, on seedling 

performance; (2) predicted development of the post-harvest vegetation community; (3) expected 

conifer and vegetation responses to a range of possible treatments; and (4) constraints to 

treatment application. It is difficult for silviculturists to integrate the wide variety of information 

that is currently available, and consider how it relates to the specific characteristics of a 

particular site. This interactive, web-based Expert System has been developed to assist 

silviculturists in making decisions about site preparation and vegetation management treatments 

in the southern interior of B.C.  This tool synthesizes information from a variety of sources, 

including PROBE (PRotocol for Operational Brushing Evaluation), published research studies, 

and a variety of regional experts, and allows the user to comprehensively evaluate a variety of 

treatment options.  Forest practitioners lack sufficient time to thoroughly investigate and 

synthesize this large body of leading-edge information; the Expert System provides them with a 

quick method of comparing options and considering a large complex of factors as they develop 

and justify their prescriptions.  This project supports sustainable forest management in B.C. by 

quickly extending current research results to practicing field silviculturists.  In addition to 

helping select appropriate treatments, it provides information about responses to treatment that 

may affect other resource values.  This will reduce treatment costs and help practitioners 

consider the effects of treatment on resource values other than timber. 

The ES has a wide target audience, but it is primarily intended to be used by forest 

practitioners during development of silvicultural prescriptions.  It provides foresters with a set of 

justifiable, science-based options that they can include in their management plans. The ES will 

also be of use to planners and policy makers as they consider the implications of possible 

changes to policy. The ES is equally available to other groups such as First Nations, 
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environmental groups, and community planning organizations because it is hosted on a free, 

universally accessible website. 
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