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Abstract 
 

PrognosisBC is an individual tree growth and yield model developed to predict the impacts of partial 
cutting on future stand structures in multi-species and/or multi-aged stands. In collaboration with 
academia, consultants, and industries, the Research Branch of the BC Ministry of Forests has 
calibrated the PrognosisBC growth and yield model for the Interior-Cedar Hemlock moist warm 
(ICHmw) and Interior-Douglas-fir Dry Cool (IDFdk, Variants 1, 2, and 3) subzones in the Cariboo, 
Kamloops, and Nelson forest regions.  PrognosisBC aids in quantifying allowable annual cut effects 
and in managing forest resources sustainably. The IDFdk4 subzone approximately covers 9% of the 
Williams Lake TSA, which translates to similar proportion of its AAC. 
 
The primary objective of this research was to expand the PrognosisBC growth and yield model to the 
Chilcotin Variant of the Interior-Douglas-fir dry cool (IDFdk4) subzone in the Cariboo Forest Region.  
Expansion of the model requires the calibration of juvenile tree height and large tree radial growth 
components of the model, as these components are the primary drivers of the model.   
 
The Timber Enhancement Strategy Committee (TESC) collected juvenile tree height and large tree 
radial growth data in the IDFdk4 subzone in 2001 and 2002. This research used the data collected by 
TESC to calibrate the juvenile tree height and large tree radial growth components of PrognosisBC. 
The results were implemented in the model’s software and a test version of the model was produced.   
 
The expansion of the PrognosisBC growth and yield model will support sustainable harvest by 
providing growth and yield information needed to predict responses to silvicultural treatments in the 
IDFdk4 subzone, provides practitioners and policy makers with growth and yield tools to effectively 
manage complex stand sustainably.   
 
The results have been extended to all collaborators and partners via email and meetings.  
Software testing and model validation is planned for 2003/2004. The release of a publicly available 
version of the software will follow. The downloadable software, training manuals and a user policy will 
be posted to the PrognosisBC site http://www.for.gov.bc.ca/research/gymodels/progbc/index.htm.  
 
This overview report summarizes the research completed on development of PrognosisBC in the 
IDFdk4. A more detailed description of the work completed is presented in two separate companion 
reports, included with this document.  
 
 
 
Keywords: PrognosisBC, Growth and Yield Modelling, IDF dk4, Chilcotin, Timber Supply, Carboo 
Forest Region, diameter increment models, juvenile tree height growth models. 
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Introduction 
 
The forestry sector in B.C. and around the world is undergoing several changes that will affect the 
way we manage our forests.  The practices of the past are being challenged today by alternative 
harvesting options (e.g., single tree selection and partial cutting) for which extensive research is 
urgently needed.  Although new silvicultural systems are now being used in B.C., the way these new 
practices will affect our capacity to predict growth and yield and tree species composition is not 
known.  Growth and yield models that are able to predict complex stands are a better choice for 
simulating the alternative harvesting options. Pursuant to this, PrognosisBC has been adapted to BC 
from the United States to project the complex stands found in southeast and central British Columbia.  
To date the model has been calibrated and has been operational in the ICHmw2, IDFdk1, dk2, and 
dk3 BEC sub zones. PrognosisBC aids in quantifying Allowable Annual Cut (AAC) effects and in 
managing forest resources sustainably. The IDFdk4 subzone approximately covers 9% of the 
Williams Lake TSA, which approximately translates to similar proportion of its AAC. But, due to lack of 
funding and data, the model has not been calibrated for the IDFdk4. However, the Timber 
Enhancement Strategy Committee (TESC) has recently gathered growth data for the specific purpose 
of calibrating the model in this subzone (Anon 2001).  
 
The primary objective of this research was to expand the PrognosisBC growth and yield model to the 
Chilcotin Variant of the Interior-Douglas-fir dry cool (IDFdk4) subzone in the Cariboo Forest Region.  
Expansion of the model requires the calibration of juvenile tree height growth and large tree radial 
increment components of the model, as these components are the primary drivers of the growth and 
yield simulator.   
 
This project is an extension to the juvenile tree height and large tree radial growth modelling efforts 
that have been conducted by the project team over the past three years, as such the specific 
objectives of this project were to develop: 
 

1. juvenile tree height growth models for the major tree species in the IDFdk4; 
2. large tree radial increment models for the major tree species in the IDFdk4; and  
3.  the programming and linkages to implement results in PrognosisBC. 

 
During the period November 2002 through March 2003 the following has been accomplished: 
 

1. selected juvenile tree height growth models were fitted and compared for the Interior Douglas-fir dry 
cool subzones (IDF dk 1, 2 and 3);    

2. the large tree radial increment component of PrognosisBC was calibrated for the IDFdk4 subzone; 
and     

3. The results from 1 and 2 above were implemented in the PrognosisBC software; a test version of the 
model was produced. 

 
The methods and results obtained in calibrating the juvenile tree height growth and large tree radial 
increment models are presented in two separate companion reports submitted with this document.  
 
This overview report provides the context for and the summaries of these two companion reports. 
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Report Summaries 
 
 
For details of the data, methodology and results, refer to the two separate companion reports included with this 
overview report.  
 
 
Report 1. Juvenile Tree Height Growth Models for the Interior Douglas-fir Dry Cool 
Subzones 
  
Selected juvenile tree height growth models were fitted and compared for the Interior Douglas-fir 
(IDF) dry cool subzones.  The methods and results obtained in refitting these models are presented. 
For most tree species, current height, and crown competition factor were common predictors of 
juvenile tree height growth.   Despite minor differences in the variables used in Models 2 and 3, the 
differences in the predictive ability of these models were noticeable.  For Model 4, the standard error 
of estimates for 5-year height growth ranged from 0.01 to 0.36 m, indicating reasonable predictions.   
Based on the residual and fit statistics, Model 4 is recommended for estimating juvenile tree height 
growth in the IDF dk3, dk4 and xm subzones.  
 
 
 

 
Report 2. Expanding PrognosisBC to the Chilcotin Variant of the Interior Douglas-fir 
Dry Cool Subzone: Large Tree Radial Growth Models 
 
The large tree radial growth sub-model was re-fitted to expand the PrognosisBC growth and yield 
model to the IDFdk4 subzone. The analysis included Douglas fir and lodgepole pine.  Selected 
models were fitted and their predictive abilities were examined.  For both Douglas fir and lodgepole 
pine a non-linear model provided the best fit with a standard errors of estimates of 0.73 and 0.62 
(cm/10 years), respectively.  In this model, the predictor variables included diameter at breast height, 
crown competition factor, squared diameter at breast height, basal area of large tree, and live crown 
ratio. Residual and sensitivity analyses indicated that the models’ behaviour is robust across a wide 
range of conditions.   
 
 
 

Extension 
 
 
The objectives for extending the PrognosisBC growth and yield model were to: 
 
1) provide all results, including fitted models and recommendations for juvenile tree height and large 

tree radial models; 
2)  extend the revised model to users together with documentation and user policy;   
3) extend all research results to provincial, national, and international researchers; and 
 
4) elicit feedback on all steps of the project from all collaborators. 
 
Discussions with the collaborators on the extension plan were held via meetings and e-mail 
interactions.Use of the web to publish research findings is innovative in making use of current 
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technology to extend results promptly to partners, collaborators, and national and international 
researchers. 
 
A Beta version of the model was to be presented to our industry partners (TESC) in the Cariboo 
Forest Region during the last week of March 2003. However, because of difficulty scheduling the 
meeting during that busy time of the year, it was postponed to a later date. 
 
Release of the final operational version of the model will follow extensive routine testing. Upon 
completion of model testing, the updated downloadable software, training manuals and use policy will 
be posted on the Ministry’s PrognosisBC web site at 
http://www.for.gov.bc.ca/research/gymodels/progbc/index.htm. 
 
 

Conclusions 
 
The models resulting from this study, when fully tested, will enhance the PrognosisBC model 
capabilities for predicting the dynamics of the uneven-aged, multi-species complex stands in IDFdk4 
subzone of the Cariboo Forest region. 
 
Benefits to practitioners once the final version of the model is publicly released, include: 

• more reliable use of the PrognosisBC model to make long-term projections for purposes of 
timber supply analysis; and 

• the ability to model the effect of alternative partial-cutting regimes on non-timber resources. 
 
Benefits to policy makers include: 

• providing a tools to assist in formulating policies for selection harvesting to satisfy non-timber 
resources requirement; and  

• providing long-term projection information needed for Allowable Annual Cut determination. 
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