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Section 1 Introduction 

 
 
 
The Northern Interior Vegetation Management Association (NIVMA) is a forest 
industry co-operative initiated by major forest products companies in northern BC 
and Alberta, the BC Ministry of Forests, the Canadian Forest Service, the 
University of British Columbia and the University of Alberta. NIVMA uses a 
common monitoring protocol to track plantation and managed stand development 
and performance. Since 1996, over 800 installations have been established 
across BC and Alberta using the Treatment Regime Evaluation Numerical 
Decision Support (TRENDS) protocol. 
 
For more information on NIVMA and the TRENDS protocol, visit 
www.nivma.bc.ca. 
 
 
1.1 Purpose of the Model 
 
The data from the BC installations has been used to build a series of early stand 
simulation models which can be used to project the growth of very young stands 
to expected stand structures 10-15 years after harvest. The output from these 
models can then be used as the initial stand conditions for long term stand 
models like TIPSY or PROGNOSISBC.  In this way, stands regenerated under 
various operational conditions can be linked to realistic long-term growth and 
yield predictions. 
 
This workbook is designed to accompany a ½ day workshop that will present the 
models that have been developed and allow practitioners to use their own data to 
test the models. 
 
For more information on the use of this model and the applicability of the results, 
please contact the model developer: 
 
Stephen Smith PhD, RPF  
President, Stephen Smith & Associates Inc  
2641 Orchard Ave  
Victoria BC V8S 3B2  
Tel: 250-592-1066  
Email: smithforestry@shaw.ca  
Website http://members.shaw.ca/smithforestry 
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1.2 Workshop Objectives: 
 
The objectives of the workshop are as follows.  As a result of this workshop: 
 

1. Attendees will have increased knowledge of the models that have been 
developed based on the NIVMA TRENDS dataset. 

2. Attendees will be able to use the model and apply the results of the 
models in their operational context. 

3. Attendees will be able to interpret the output from the models and be able 
to use that output to help them make management decisions. 

4. Attendees will be able to use the output generated by the models as 
inputs into the TIPSY models. 

5. Attendees will be able to recognize the limitations of the models and their 
data inputs, understand the implications and effects of their assumptions 
and have appropriate levels of confidence around the results generated. 
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Section 2 Model Description 

 
 
2.1 Overview of the Model 
 
This model simulates the early growth of conifer stands in the stand initiation 
stage of stand development. This is the phase of stand establishment before 
crowns close and before competitive mortality begins. During the initiation stage, 
some plants die and others increase in size, while others continue invading. 
Oliver and Larson (1996) state that a stand’s development pattern is largely 
determined during this stage. 
 
The NIVMA model includes eight submodels that represent growth in different 
ecosystems, levels of site productivity and growing space.  After the stand 
initiation stage, a stand enters the stem exclusion stage. The NIVMA model 
produces stand structures that represent the later stages of the stand initiation 
phase. These stand structures will define future development and can be input to 
computer models that simulate stand development starting at the stem exclusion 
stage. TASS, TIPSY and PROGNOSIS are examples of these models. 
 
2.1.1 Methodology 
 
The NIVMA model uses transition matrices to simulate stand dynamics during 
the stand initiation stage. Transition matrices assume the presence of a Markov 
process. The basis of a Markov process is that the regenerated stand can be 
classified into a finite number of different states. Then the probability of trees 
moving from one state to another over a fixed time period is estimated. 
 
The Markov property can be described by three definitions. 
 
Definition 1 
Only the present state gives any information about the future behaviour of the 
process. Transition probabilities only depend on which state the process is in. 
 
Definition 2 
The probabilities of moving from one state to another do not vary with time. 
 
Definition 3 
Transition occurs only from one state to another during a fixed time period. 
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The NIVMA model defines three states as: 
 
1) remaining in the same height class for a fixed time period; 
2) moving up one height class over a fixed time period; 
3) dying during a fixed time period. 
 
The proportions of trees in each state for any given height class will sum to one. 
 
2.1.1.1 Height Class Boundaries 
 
The Markov process requires class boundaries to be set so that a single 
transition from one state to another occurs in a fixed time period. Height classes 
were chosen to be not so small that a tree can change two or more height 
classes in one period, and not so big that no tree ever grows into the next height 
class during one time period. For these reasons: 
 
 initial height classes were often smaller than later height classes; 
 each of the eight model groups has a unique set of height class boundaries. 

 
Transition probabilities were calculated from the Repeatedly Measured Trees 
(RMTs) in TRENDS database, where height measurements were taken for the 
same tree over successive years. The structure of each transition matrix is 
shown in Table 1. 
 
Table 1: A representative transition matrix 
 

Height class as time t+1 Height class 
at time t 1 2 3 ... n 

1 P11 P12   P1n 
2  P22 P23  P2n 
3      
:      
n    Pn-1,n Pnn 

 
In Table 1: 
 
P11 = probability of a tree staying in height class 1 for one year; 
P12 = probability of a tree moving from height class 1 to height class 2 over a 

one-year period; 
P1n = probability of a tree in height class 1 dying during the year. 
 
The probabilities P11 to P1n will sum to one, as will the probabilities on each row. 
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The structure of a stand at time t can be projected to a forecast structure at time 
t+1 by multiplying the stand table (stem numbers in each height class) at time t 
by the transition matrix. Figure 1 gives a schematic of this multiplication. 
 

Figure 1: Projecting the stand from time t to time t+1 
 

n1t     n2t . . . .                  nmt
p11   p12 . . . . . . . . p1m

p22 . . . . . . . .              p2m

pmm

n1t     n2t . . . .                  nmt

regenerated stand table
at time t transition matrix

regenerated stand table
at time t+1  

 
 
From the TRENDS database, repeatedly measured trees were sorted into the 
chosen height classes. Then, for each conifer species, the number of trees dying, 
moving up to the next height class, or staying in the same height class were 
counted. These counts were then expressed as proportions, or probabilities to be 
inserted in each transition matrix. 
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2.1.1.2 Eight Model Groups 
 
Stands in different biogeoclimatic zones and in different growing conditions might 
be expected to grow differently. They would have different transition matrices. 
Using TRENDS database queries and a statistical technique called discriminant 
analysis, eight model groups were identified. Table 2 shows the descriptive 
variables used to define each group. 
 
Table 2: NIVMA model group definitions 
 

Group Zone 
Species found in 
highest number 
of installations 

Base tend 
Number of 
modelling 

installations 
1 SBS Pli - 234 
2 SBS Fdi - 12 
3 SBS Sx Brushing 28 
4 ICH Fdi - 21 
5 ICH Sx - 11 
6 ESSF Pli - 19 
7 ESSF Sx - 40 
8 BWBS Pli - 12 

Total    377 
 
For each group, 25% of the installations in Table 2 were set aside for evaluation 
purposes. The remaining 75% were used to make the models. 
 
Within each biogeoclimatic zone (except BWBS) discriminant analysis was used 
to classify each installation into the pre-determined groups using the variables: 
 
 total conifer stems per ha 
 conifer species percent by installation and year 
 soil depth to restrictive layer by installation 
 percent vegetation cover (average by year for each installation) 
 pre-establishment site index (average by species for each model group). 

 
The discriminant analysis also tells us how to take a new stand and, based on its 
values for the classification variables, assign the new stand to the model group 
that is most similar. 
 
These variables are input by the user to the NIVMA model for each stand. The 
model uses these variables to assign the new stand to the most similar model 
group within a given biogeoclimatic zone. 
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2.1.1.3 Model Responses to Changes in Site Index 
 
The NIVMA model responds to changes in site index by changing the length of 
the time period required to move trees from one state to another. This is 
analogous to changing the speed at which successive frames in a movie are 
viewed. For example, if a man were filmed taking 10 seconds to walk across a 
street, at 15 frames per second he would occupy 150 frames. Each frame is a 
state and running the film shows him moving from one state to the next. Slowing 
the film speed will increase the time taken to go from one frame to the next. 
Speeding up the film reduces the transition time from one state to the next. 
 
For stands of trees, over a wide range of sites they move through the same 
height classes or states. Fast growing trees on high sites move faster through the 
states. Trees on low sites move slower. The transition period for high sites is 
shorter than it is for low sites. 
 
This feature of stand development explains why even aged stand structure for a 
given height and dbh is similar, independent from age and site index. 
 
In the NIVMA model, the basic transition period is one year for the average site 
index of the installations used to calculate transition probabilities. When stands 
are entered into the model whose years to breast height is different from the 
base site index, then the length of the transition period is recalculated. In this 
way, the transition probabilities remain unchanged and the integrity of the Markov 
process is preserved. Site index values higher than the NIVMA installation 
average will receive shorter transition periods. Lower site index values receive 
longer transition periods. 
 
In addition to this calculation, the NIVMA model includes a site index calibration 
process using the entered site index and the actual entered height and age for 
each species. In this process: 
 
 the actual years to breast height are calculated for the entered height/age 

combination; 
 the expected years to breast height is calculated for the entered site index 

value; 
 the difference between actual and expected years to breast height is added or 

subtracted to the site index reference age of 50; 
 for the entered site index value, the height at  the modified reference age is 

calculated; 
 this adjusted site index is labelled site index for yield projection on the NIVMA 

model output. 
 
For example, the entered height and age for a species may indicate that its 
actual time to breast height is 10 years. However, for the entered site index the 
expected years to breast height is only eight years. In this case the NIVMA model 
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calculates height at 48 years from the Ministry of Forest’s (MOF) height curve. 
This height is used as the adjusted site index to be used in yield projection. 
Species that are shorter than MOF expectations will have their site index 
adjusted downwards. Species that are taller than expected will have their site 
index adjusted upwards. The adjustments are based on differences in years to 
breast height. 
 
In the NIVMA model, each species in the same stand may have a different 
transition period. This is shown in the model output. For the whole stand, the 
average transition period weighted by species stems per ha is calculated. Site 
index for the whole stand is for the species with the greatest number of stems. 
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2.2 Entering Site and Stand Variables 
 
Begin at the "Start Here" tab. 

 
Definitions of input variables: 
 
• Species Percent: enter the percentage of each coniferous species to 

represent their proportion of the total Coniferous Stems.  The percentages 
must sum to 100.  Use zero (0) or the ‘delete’ key for species not present in 
your stand.   

 
• Average Height: enter the current average height by species.  Estimate the 

heights for species with unknown heights.  Be sure to enter an age AND 
height for each species present in your stand.  

 
• BH50 Site Index: enter the site index from your best available source.  Site 

indices will be calculated automatically for the other species. 
 
• Total Age of Stock: enter the sum of plantation age plus the stock age for 

each species. 
 
• BEC Zone: enter BWBS, ESSF, ICH, or SBS.  These are the zones for which 

there are currently sufficient TRENDS data to be grouped in this model. 
 
• Conifer Stems per hectare: Enter total coniferous stems per hectare 

according to the Inventory Label for the stand.  This should include total 
conifers, not only countable conifers. 

 
• Depth to Restricting Layer: This is an optional field.  If no entry is made, the 

model runs using the average depth to restricting layer for the installations 
within the specific model group. 

 
• % Small shrub, herbs, & mosses: This is an optional field.  Enter an 

estimate of the average vegetation cover for the site, including shrubs, herbs, 
and mosses.  This is simply a grouping variable and is used to indicate "lots" 
of vegetation versus "a little" vegetation.  See the exercises below for more 
information on the effects of changing the percent vegetation cover.  If no 
entry is made, the model runs using the average percent vegetation cover for 
the installations within the specific model group. 

 
• Expected Ingrowth by Year: enter the stems per hectare of ingrowth that are 

expected by species by year.  Year 1 equals 0 Yrs from now.  This is an 
optional field. 

 
• Free Growing Criteria: enter the minimum free growing height by species.  

This is used to calculate the number of trees above free growing height in the 
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results table.  The free growing stems per hectare is for your reference only.  
It is not used in any calculations. 

 
 
2.3 Interpreting the Results 
 
The model will determine which group your stand matches based on your input 
variables. 
 
Mouse-click on the numbered tab that corresponds to your assigned group 
to see the results.  Be sure to click on the correct Group's results, as 
results will show on all tabs. 
 
On this tab you will see results tables for each species in your stand and a table 
for the whole stand. 
 
• Stock Age for the individual species starts with the age that you entered in 

the Start Here tab.  Therefore, this could be different for each species.  
Subsequent ages are shown to one decimal place and indicate the age at 
which that species reaches a certain number of stems per hectare depending 
on the age and height entered in the Start Here tab.  These ages are 
calculated by comparing the growth expected on your stand with the average 
for the model group.  If your stand exactly matches the average for the model 
group, the ages will be Starting Age, Starting Age + 1, Starting Age + 2, etc.  
If your stand is perceived by the model to be growing better than the average, 
the ages will be Starting Age, Starting Age + <1, Starting Age + <2, etc.  
Conversely, if your stand is perceived by the model to be growing slower than 
the average, the ages will be Starting Age, Starting Age + >1, Starting Age + 
>2, etc.  Exercise 2.3.1 below illustrates this model feature. 

 
• Stems per hectare are given for each year by height classes.  These height 

classes are determined by the model as discussed in the Model Description 
above.  Therefore, the results from one Group will be different to another 
Group. 

 
• The # > FTG ht is the number of stems that are above the Free Growing 

height criteria for that species.  They are NOT necessarily Free Growing 
trees.  These trees do not come from survey results where they have been 
assessed as being healthy, well-spaced, and free of competing vegetation.  
They are simply trees above the designated minimum Free Growing height 
criteria. 

 
• Dbh by height class is provided by species and the entire stand for use in 

PROGNOSISBC. 
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• Yrs from now is the reference year for the whole stand.  They are an 
average of the years between the individual species ages weighted by the 
species' proportion in the stand. 

 
• Stock Age for the whole stand is an average of the individual species ages 

weighted by the species' proportion in the stand.  Occasionally, the model will 
display columns of zeros for the oldest Stock Ages and Yrs from now.  This 
indicates that the trees in the stand are out of the model's range, and are at 
the stage of stand development where competitive mortality begins. 

 
• Site Index for Yield Projection is given by species and for the whole stand.  

This is calculated by comparing the years to breast height for the stand 
described by the height and age entered in the Start Here tab with the years 
to breast height for the nominal site index entered in the Start Here tab.  Use 
this Site Index when entering your stand attributes into TIPSY or 
PROGNOSISBC. 

 
• Two graphs are provided for each Model Group on the Chart tabs.  The first 

graph shows the stems per hectare over time by height class for the whole 
stand while the second graph shows the number of trees above free growing 
height over time.  Note that often the shape of the graphs will not change; 
however, the years across the bottom will.  Be careful to select the Chart tab 
that corresponds to the Model Group number assigned to your scenario. 

 
The following exercises are designed to help you understand how the model 
works and to how interpret the model results. 
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2.3.1 The effects of Changing Average Height 
 
Scenario 1: Enter the following scenario criteria: 

• Lodgepole pine: 100% 
• Ave. Ht.: 35 
• SI: 18 
• Total age of stock: 3 
• BEC zone: SBS 
• Conifer Stems per ha: 2000 
• Depth to restricting layer: blank 
• % small shrub, herbs, & mosses: blank 
• no ingress 
• minimum FG height for pine: 2 
• target stems per ha: 1200 

 
What model Group does this stand belong to? 
 
 
Look at the Total stems/ha and the number of stems greater than Free Growing 
height (# > FTG ht) compared to Yrs from now.  Keep track of these results 
either by printing the results page or by copying these specific rows of results to 
a blank worksheet.  (Note: to prevent the copied values from changing when you 
run the next scenario, use the Paste Special function and choose Values). 
 
 
What is the Site index for yield projection for this stand? 
 
 
Answers to Scenario 1: 
 
This stand belongs to model group 1. 
 
Yrs from now 0 0.8 1.6 2.4 3.2 4.0 4.8 5.6 6.4 7.2 8.0 8.8 9.6 10.4 11.2 

Total stems/ha 2000 1982 1964 1945 1925 1905 1884 1865 1846 1828 1812 1797 1783 1770 1759

#>FTG ht 0 0 20 64 130 213 308 412 519 627 732 833 928 1015 1096

 
The Site index for yield projection is pine 18. 
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Scenario 2:  Change the Average Height to 45 cm and view the results. 
 
What do you notice about the Total Stems/ha between scenarios 1 and 2? 
 
 
What do you notice about the # > FTG ht between scenarios 1 and 2? 
 
 
What do you notice about the Yrs. from now?  How do you explain this? 
 
 
What is the Site index for yield projection for this stand? 
 
 
Answers to Scenario 2: 
 
Yrs from now 0 0.7 1.4 2.1 2.8 3.6 4.3 5.0 5.7 6.4 7.1 7.8 8.5 9.2 10.0 

Total stems/ha 2000 1983 1964 1942 1921 1899 1879 1860 1842 1826 1811 1798 1787 1777 1768

#>FTG ht 0 0 53 141 250 371 496 620 739 851 955 1049 1135 1211 1279

 
 
The Total stems/ha change slightly from Scenario 1 to Scenario 2, indicating a 
slight difference in the mortality curve for trees of this height and age. 
 
There are considerably more trees above Free Growing height in Scenario 2 
compared to Scenario 1 as a result of the taller starting height. 
 
The Yrs from now are less in Scenario 2 than in Scenario 1.  The taller average 
starting height at the same age indicates that this stand is performing better than 
the stand with the shorter average height.  As described under Stock Age in 
section 2.3 above, the model "speeds up" the stand development for stands 
growing well, and slows down the stand development for stands whose growth 
appears to be impeded for any reason.  
 
The Site index for yield projection for this stand is pine 19. 
 
 
Key Points to Remember.  When the initial height is changed: 

• The stems per hectare might change, or they might not, depending 
on the magnitude of the change. 

• The Site index for yield projection may or may not change depending 
on the magnitude of the change. 

• The Yrs from now WILL change to reflect the change in the expected 
performance of that stand. 
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2.3.2 The Effects of Changing the Entered Site Index 
 
Scenario 3:  Starting with scenario 2, change the site index for pine from 18 to 
20 and view the results. 
 
What model Group does this stand belong to? 
 
 
What do you notice about the total Stems per hectare? 
 
 
What do you notice about the number of trees above Free Growing height? 
 
 
What do you notice about the Yrs. from now?  How do you explain this? 
 
 
What is the Site index for yield projection for this stand? 
 
 
Answers to Scenario 3: 
 
This stand belongs to model group 1. 
 
The total stems per hectare do not change from Scenario 2 to Scenario 3. 
 
The number of trees above Free Growing height does not change from Scenario 
2 to Scenario 3. 
 
The Yrs from now have not changed.  The "nominal" Site Index that is entered 
into the Start Here tab is not used to calculate the speed of stand development. 
 
The Site index for yield projection for this stand is pine 20.  This indicates that the 
years to breast height for the age and height of the stand entered in the Start 
Here tab is not significantly different from the years to breast height for the 
nominal Site Index entered. 
 
 



17 

Scenario 4:  Starting with scenario 3, change the site index for pine from 20 to 
22. 
 
What model Group does this stand belong to? 
 
 
What do you notice about the total Stems per hectare? 
 
 
What do you notice about the number of trees above Free Growing height? 
 
 
What do you notice about the Yrs. from now?  How do you explain this? 
 
 
What is the Site index for yield projection for this stand? 
 
 
Answers to Scenario 4: 
 
This stand belongs to model group 2. 
 
The total stems per hectare and the number of trees above free growing height 
are different than for site index 20 because this stand is represented by a 
different model group and therefore a different set of TRENDS installations. 
 
The Yrs from now have changed for the same reason that the stems per hectare 
have changed.  The results table turns to zeros earlier than some other results 
tables because the trees in this stand are at the stage of stand development 
where competitive mortality begins, which is beyond the range of this model. 
 
The Site index for yield projection for this stand is pine 22. 
 
Key Points to Remember.  When Site Index Changes: 

• Always check which model group your results are in. 
• The stems per hectare WILL NOT change, unless the change moves 

your stand to a different model group. 
• The Yrs from now WILL NOT change, unless the change moves your 

stand to a different model group. 
• The Site index for yield projection might change, depending on the 

species composition, age and height of your stand and the model 
group it is allocated to. 
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2.3.3 The Effects of Changing %Vegetation Cover 
 
The % Vegetation Cover is a grouping variable, similar to species composition, 
site index, BEC Zone, and depth to restricting layer.  It is used to determine the 
model group that best reflects your stand. 
 
 

Section 3 Connecting NIVMA Model Results to TIPSY  
 
3.1 Connection to TIPSY 
 
Open TIPSY Version 3.2 and select Create a New File. 
 
Enter "Scenario 1" as the Project Title.  You can change this title for future 
scenarios by clicking "Edit" on the TIPSY toolbar and selecting "Title & 
Geography". 
 
Enter Prince George for the Region and District.  Enter the Zone, and Species 
Composition to correspond with Scenario 1 from Exercise 2.3.1 above.  Use the 
"Site index for yield projection" from the results table in the NIVMA model for 
Scenario 1.  Enter the initial Total Conifer Stems from Scenario 1 into "Density" 
on the Stand Specifications screen in TIPSY. 
 
Keep the Operational Adjustment Factors (OAFs) at the defaults for now. 
 
Set the Table Specifications from 0 to 20 in steps of 1 year. 
 
Click OK twice to run the model. 
 
Open the "Stand, Stock or VPT" table. 
 

 
Select Stand Table (# trees). 
 
Compare the total trees per hectare by year from TIPSY with the results from the 
NIVMA model.  Keep in mind that TIPSY is showing Plantation Age and your 
NIVMA results are showing Stock Age, which includes Plantation Age plus the 
Age of Stock at Planting. 
 
Plantation Age (TIPSY) = Stock Age (NIVMA) - Age of Stock at Planting 
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If we assume that our stand entered into Scenario 1 in the NIVMA model was 
planted with 1+0 stock, how do the stems per hectare compare with the TIPSY 
results? 
 
 
A sample of the results at different ages from the two models is presented below. 
 
NIVMA Results 
Stock Age 3 6.2 10.2 13.4 
Stems/ha 2000 1925 1828 1770 
 
TIPSY Results 
Age 2 5 9 12 
Stems/ha 1984 1954 1918 1888 
 
 
At Plantation Age 12, the NIVMA model is reporting fewer stems per hectare than 
TIPSY.  We can adjust TIPSY to more closely match the NIVMA results using 
TIPSY's Operational Adjustment Factors (OAFs). 
 
"TIPSY yields reflect the potential yield of a specific site, species and 
management regime given full stocking.  OAFs are applied to potential yields, 
with inherent assumptions, to make them reflect an operational environment."1 
 
"OAF 1 affects the magnitude of the yield curve and is constant across all ages"2.  
This is where you would account for open pockets within the stand due to rock, 
water, or lack of regeneration.  An OAF 1 of 0.9 will result in a 10% reduction in 
yield across the entire rotation.  "The impact of OAF 2 accelerates with age."3  
This accounts for elements such as disease, pests, and decay.  For more 
information on OAFs and their use, click on Help in the TIPSY program. 
 
To adjust the OAFs, click on Edit in the TIPSY toolbar and select Stand 
Specifications. 
 
Reduce OAF 1 and OAF 2.  Click OK.  The Stand, Stock table will be 
recalculated. 
 
Continue adjusting the OAF values until you get the number of stems at age 12 
close to the 1770 trees per hectare reported by the NIVMA model.  We have now 
adjusted TIPSY to mimic the stand that we input into the NIVMA model in 
Scenario 1. 
 

                                                           
1 Nussbaum, A. 1997 Operational Adjustment Factors for use in TIPSY version 2.1. B.C. Ministry 
of Forests Research Branch. 
2 TIPSY 3.2 Help 
3 ibid. 
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To grow this stand out to rotation, click on Edit in the TIPSY toolbar and select 
Table Specs.  Set the table to run from 0 to 100 in steps of 10 years.  Click OK. 
 
Open the "Yield" Table. 
 

 
 
Make changes, if you wish, to the merchantability limits.  Click OK. 
 
The results in this table can be compared to pre-harvest cruise data for the stand 
or some other volume standards, and used to evaluate the expected 
performance of your stand that you input into the NIVMA model. 
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Section 4 Using the Model to Make Management Decisions 
 
The structure of the NIVMA model enables the projection of future growth for 
stands of different treatment histories. 
 
For example, if a stand has been impeded by brush competition, or by 
competition from deciduous trees, or by competition from grass swards, any 
effects will be expressed in stand heights for a given age and in the conifer 
densities. 
 
Entering impeded stand data into the NIVMA model will cause the transition 
period to be increased for a given entered site index. This will happen because 
the years to breast height for the impeded stand will be greater than expected for 
the entered site index. Therefore, the stand will be projected to grow more slowly 
than a stand whose growth has not been impeded. 
 
If stand data from an unimpeded stand on the same site index are entered, this 
stand will grow faster. The difference in growth projections in these two stands 
represents the effect of the impeding factor, e.g., competition from brush, grass 
or deciduous species. 
 
The difference does not represent the response to a treatment that removes the 
competition because the unimpeded stand never suffered from competition. 
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Scenario 5:  Enter data for one of your own stands into the NIVMA model. 
 
According to the NIVMA model, are there sufficient stems above free growing 
height within a suitable time frame to meet your needs? 
 
 
Are these the results that you were expecting? 
 
 
Enter the data for this same stand into TIPSY.  Adjust TIPSY's OAFs (or the 
initial density) so that the number of trees per hectare closely matches the 
NIVMA results for the same plantation age.  Run TIPSY out to rotation.  What do 
you notice about the total and merchantable volumes at rotation?  Are these what 
you were expecting?  How do these volumes compare with the volumes reported 
for the cruise of the pre-harvest stand on this site? 
 
 
What can you do if it appears that your current stand will not reach your 
designated indicators of success? 
 
 
To simulate brushing in the model: 
This model cannot tell you what the results of brushing a particular stand will be 
because the TRENDS installations are randomly located across the landscape.  
There are not treatments and controls.  However, the effect of a treatment can be 
estimated by: 
 
 assuming the treatment will release the stand and add X cm annual increment 

to tree height over the next Y years; 
 adding this increase in height and age to the starting conditions for the 

impeded stand; 
 projecting stand growth. 

 
The difference between the stand projected after adding the effect of release, 
and the projection for the original impeded stand is a measure of the response to 
the treatment. For example, in a brushed-in spruce stand the stock may be five 
years old and only 20 cm high on a site index of 22. The NIVMA model will 
project the growth of this impeded stand. 
 
Assume that brushing will add 40 cm of height growth over the next two years. 
Then the treated starting stand for the NIVMA model would be seven year-old 
stock with a height of 60 cm. The NIVMA model will project the growth of this 
stand. 
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The difference in stand growth and years to green-up between these two stands 
is an estimate of the response to the brushing treatment. 
 
Alternatively, you could look at a future height/age combination that would be 
required to alleviate the problem and see if you could realistically achieve the 
required increment with any specific treatment. 
 
Also, you could consider the change in survival expected from doing a brushing 
treatment.  Although you cannot change the probabilities within the matrix that 
determine the shape of the stems per hectare curve over time, you could 
simulate increased survival by increasing the initial stems per hectare. 
 
To simulate fill planting in the model: 
Consider the size of the stock that you would use for fill planting.  Compare their 
height with the first height class on the results table.  If the fill planting stock fits 
within this height class, enter the expected number of trees to be planted, in the 
year that they would be planted, into the Ingrowth section of the model.  For 
example, if the stock you intend to plant is 25 cm tall and the lowest height class 
ranges from 0-26 cm, enter the number to be planted per hectare in the year they 
are to be planted.  However, if the stock you intend to plant is 35 cm tall, enter 
them in the model one year earlier than you expect to plant them, to account for 
the fact that the model will add them all to the lowest height class in the year they 
are entered. 
 
To simulate fertilizing in the model: 
Similar to estimating the effects of brushing, you could estimate the increase in 
growth that you could expect from fertilizing, enter these estimated future heights 
and ages and evaluate the results. 
 
How could you use this model to save money? 
 
Are there stands that you might consider thinning where the model suggests that 
it would not be necessary? 
 
Are there stands that you considered brushing where the model indicates that 
there will be sufficient survival and volume production without a treatment? 
 
Could this model help in determining in which year you should be brushing?  For 
example, if the model indicates that trees will be of free growing height by a 
certain age, you could schedule your brushing treatment to coincide with this 
time. 
 
Are there some sites where you think you could plant fewer trees and still meet 
the required targets? 
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Section 5 Review and Discussion 
 
5.1 Factors to consider while using this model: 
 
We can currently only model the coniferous portion of the stand because there is   
not enough hardwood Repeatedly Measured Trees in the TRENDS database. 
 
We can only model to the zone level because there are not enough TRENDS 
installations to make reliable models at the subzone level. 
 
Some groups only model certain species.  This is because there is only sufficient 
data for those particular species in the TRENDS database within those zones or 
site index groupings.  Licensees contributing to the TRENDS database decided 
to focus their expenditures on their primary "crop" species. 
 
 
5.2 Potential beneficial uses of the model: 
 
Stands that might have difficulty reaching Free Growing can be identified early 
enough that remedial actions can be taken. 
 
You can select silviculture prescriptions to produce stands with attributes that the 
model shows to be successful. 
 
You can use the model to connect young stand structures with their potential 
performance over the rotation to help develop Results Based Free Growing 
standards for use in Forest Stewardship Plans. 
 
You can use the model to predict the future success of current silviculture 
practices, which can support your forest certification programs. 
 
If TRENDS installations continue to be measured in the future, these models 
could be re-calibrated with older data. 


