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Executive Summary 

This report summarizes the results of a sensitivity analysis, conducted to help evaluate 
the performance of Version 3.0 of PrognosisBC, currently released for the Interior 
Douglas-fir (IDF) biogeoclimatic zone.  Sensitivity analysis occupies a prominent place 
among forest model evaluation methods, since it facilitates assessing model behavior 
under a broad range of conditions.   
 
The BDq approach to specifying target structures for partially harvested stands has been 
implemented in numerous forest types, including interior Douglas-fir forests.  BDq is an 
acronym that stands for target basal area (B), maximum dbh (D), and diminution quotient 
(q, the tree-frequency ratio between successive diameter classes).  These three 
components together characterize the desired uneven-aged structure of a stand.  In this 
study, we produced a wide range of initial stand structures for pure Douglas-fir stands.  
This resulted from a full factorial combination of the three components of the BDq 
approach.  Each component was assigned four levels: basal area (B): 10, 30, 50, 70 
m2/ha; maximum dbh (D): 20, 40, 60, 80 cm; and diminution quotient (q): 1.5, 2.0, 2.5, 
3.0.  The resulting total number of combinations was equal to 64 (4 x 4 x 4).  Using 5-cm 
dbh classes and a minimum class midpoint of 5 cm, we generated dbh distributions 
(trees/ha per dbh class) corresponding to each BDq combination, assigning tree 
frequencies to the dbh class midpoints.  Any combination that generated a frequency of 
less than one tree/ha for the largest dbh class resulted in the entire combination being 
considered infeasible and subsequently dropped. To allow for a smoother growth 
simulation among successive dbh classes, we subsequently divided each class frequency 
among the five 1-cm dbh values within each class.   
 
We ran each dbh distribution in PrognosisBC version 3.0 for a 50 year period assuming no 
management.  For each simulated BDq combination, we forecasted stand-level variables 
such as basal area per hectare (ba/ha – m2) and quadratic mean diameter (qmd – cm), as 
well as the following variables by dbh-class: live trees/ha, ba/ha (m2), dbh growth (cm), 
and mortality (dead trees/ha).   
 
Out of the 64 original BDq combinations, 25 resulted in a frequency of less than one 
tree/ha for the largest dbh class and were consequently dropped from the analysis.  
Therefore, 39 BDq combinations were analyzed in this study. 



 
PrognosisBC has a built-in limit on basal area maximum carrying capacity in this region of 
approximately 53 m2/ha.  Consequently, basal area per ha in each of the simulation runs 
approached this limit from above (initial basal area = 70 m2/ha) or below (initial basal 
area = 10 or 30 m2/ha).  The trend line for an initial basal area of 50 m2/ha was essentially 
level.   
 
Since the PrognosisBC lacks an ingrowth component all scenarios showed a decrease in 
stems per ha with time due to mortality.  Not unexpectedly, the decrease increased with 
an increase in the initial basal area (B).  In both absolute and relative terms, the largest 
decrease in stems per ha occurred for the smallest initial maximum dbh (D) examined.  
Increasing q for a given level of B and D, increased the number of stems initially (more 
small dbh stems required), and resulted in higher levels of mortality over the projection 
period. 
 
As expected, overall dbh growth was higher for stand structures with lower initial basal 
areas.  Absolute dbh growth was similar for initial dbh limits (D) of 20 cm and 40 cm, but 
decreased for an initial dbh limit (D) of 60 cm.  Increasing q for a given level of B and D 
had a slightly negative impact on the overall dbh growth. 
 
The dynamics of the projected stands for the various initial stand structures examined 
were consistent and align with present biological understanding.  It appeared that the 
basal area capacity for a given region incorporated in PrognosisBC helped to maintain 
reasonable growth rates and trends across a variety of initial stand structures.   
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