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Presentation made by Dave Coates titled: Regeneration Dynamics in Stands Impacted by the MPB: 
Lessons from studies in Northern BC and the 1978 -1982 Flathead epidemic  
 
A PDF of the presentation is available and is called Coates. 
 
There are two major mechanisms for development of a new tree layer after a major canopy 
destroying event.  There is often a pulse of new germinates after the event or the seedlings that 
survived the event, release to form the new canopy.   
 
The recruitment of new germinates is a function of seed source availability, seedbed substrate, 
overstory structure and time since the mountain pine beetle attack or other disturbance event.  The 
level of attack is important to provide the required seed source.   
 
Forest health is also important for release of seedlings and advance regeneration. 
 
The following table outlines the two study areas and some of the highlights: 
 
Northern Interior - Burns Lake to  
Vanderhoof 
 

  36 attacked pine leading stands were sampled 
 Regeneration levels from the last 10 years post 

attack  
- Regeneration is composed primarily of 
subalpine fir 
-  Regeneration increased with increased local 
parent tree basal area and was very strong with 
proximity to major seed source 
- Pine recruitment and release was limited by 
overstory shading ie: pine doesn’t tolerate 
shade 
- Also when overstory increased the substrate 
remained a moss layer and is not very receptive 
to seed germination and seedling survival 
(recruitment) 
-Regeneration has been slow, patchy and heavy 
to subalpine fir  
- Poor substrate that didn’t change over time to 
allow better germination ie: moss layer 
remained in place despite the canopy change  
 

Flathead Area 
 

 Retrospective study from 1980 mountain pine 
beetle attack 

 Stand was only 70 years old at time of attack 
- 22 Pine leading stands were sampled 
- The basal area of the original stands ranged 
from 29 -58 m2 / ha 
- Mountain pine beetle killed from 60 – 80% of 
stand 
- Generally regeneration was delayed by 5 – 
10 years, followed by a strong pulse of 
recruitment for about 10 years when 
recruitment abruptly slowed.   
-There was very little advanced regeneration in 
the original stands and therefore very little 
material to release 
- Stands are all well stocked with recruited 
regeneration today 

 FFive stands with lower mortality (51 – 79%) had 
full recovery compared to four stands that had 
higher mortality (68 – 100%) which have yet to 
recover.  

 Some of the released pine had dramatic growth 
 Species composition changed unless new stand 

was established from advanced regeneration 
 Smaller trees than Northern Interior? 
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Summary of presentation made by Catherine Bealle Statland titled: Advanced Regeneration in Pine 
Thinning Trials Killed by Mountain Pine Beetle 
 
A PDF of the presentation is available and is called Statland. 
 
Objectives: 

-Study pattern and progress of MPB attack and tree mortality in unthinned stands and across a 
range of post thinned stands in the SBS dk and dw 

-Study the growth and development of survivors 
-Determine the amount and species of regeneration at time of attack and post attack ingress 

and regeneration development (recruitment) 
-Results of advanced regeneration surveys and qualitative comparisons between the two sites 

and among the thinning treatments 
Sampling using nested plots: 

-4 m2 plot to measure 1 and 2 year old seedlings 
-10 m2 plot to measure 3 year old seedlings to 49.9 cm tall seedlings + vegetation and 

seedbed substrate 
-50 m2 plot to measure 50 to 130 cm tall seedlings and the larger trees tallied 

Measurements taken: 
-Seedlings recorded by size class, species, quality class (good, medium and poor) 
-Trees over 130 cm tall were also measured for height, dbh, and crown length 
-Seedbed substrate assessment ocular estimate of % cover of LFH, woody debris (red or 

grey), roots, mineral soil, and rock 
-Vegetation cover: ocular estimates of % cover of moss, grass herbs, shrubs, under story and 

overstory trees 
-Initial measurements in summer of 2006 and again in 2007 

 
Comparison of the two sites: 

Pantage Creek (SBS dw2) 
 

 28 years old, pine leading 
 Harvest origin stand 
 SBS dw2 mostly site series 01 
 Thinned in 1992 
 Thinning densities 500, 1000, 1500, 2000, 

2500 & control (randomized block design) 
 Heavy MPB attack in 2005 
 Larger trees than Takysie Lake 
 Higher LFH layer 
 More vegetation cover, especially grass 
 More residual seedlings and greater number 

of species  
 Lots of broadleaf regeneration, except in 

control 
 Better distribution across all treatments 
 Seedling distribution similar on both sites with 

the greatest number of seedlings in the  
10cm - 50 cm class 

 Number of seedlings increased from 2006 to 
2007 but species distribution remained 
relatively the same 

Takysie Lake(SBS dk) 
 

 79 years old, pine leading 
 Fire origin stand 
 SBS dk mostly site series 01 
 Thinned in 1986 
 Thinning densities 500, 1000, 1500, 2000 & 

control (randomized block design) 
 Moderate MPB attack in 2005 
 More overstory than Pantage Creek 
 Smaller trees than Pantage Creek 
 Higher CWD 
Less vegetation cover and almost no grass 

 Fewer residual seedlings and fewer number 
of species 

 Most seedlings were in the more open 
treatments 

 Seedling distribution similar on both sites  
   The greatest number of seedlings in the  

10cm - 50 cm class  
 Number of seedlings increased from 2006 to 

2007 but species distribution remained 
relatively the same 
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Conclusions: 

-Advanced regeneration is more abundant and species diverse at the warmer Pantage Creek 
site (SBS dw2) 

-Larger saplings more prevalent in the control plots and greater numbers of seedlings 
especially pine in the wider spacing at Takysie Lake (SBSdk) compared to the narrowest 
and the un-spaced control. 

-It is likely that the current site conditions are not very similar to those in place when the 
seedlings established, but may have more influence on ingress going forward. 

-Some reasonable height growth of pine, Douglas fir and paper birch but need pre attack data 
to be sure 

-Initial attack rates in 2005 were different among densities at both sites  
-By 2007 MPB attack was proportional to dbh, largest trees attacked and overall assessment 

of attack in high density plots was light 
 

 
Figure 1. Secondary structure in a severely attacked age class 4 stand in the SBS zone. Photo by 
UNBC Mixedwood Program.
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Summary of presentation made by Bruce Rogers and Craig DeLong titled: Response of understory 
trees to MPB attack in permanent sample plots three years after establishment in the sub-boreal 
spruce zone 
 
A PDF of the presentation is available and is called Rogers_DeLong. 
 
The objectives of this study are: 

1.Study the ecological changes and value of unique stand features over time 
a.Snag fall down rates 
b.Animal movement 
c.Wildfire risk 

2.Forest regeneration and non crop vegetation dynamics of unmanaged and burned MPB 
killed stands 

a.Advanced regeneration release and natural regeneration establishment and growth 
b.Changes in stand structure 
c.Maintenance of biodiversity values 

3.Timber supply (growth and yield) and biodiversity implication of un-harvested MPB killed 
stand 

a.AAC effects 
b.Prediction of species composition 

4.Relative ecological and economic (timber supply) benefits of burning un-harvested MPB 
killed stands  

5.Wind throw and decomposition dynamics of pine trees killed by MPB 
6.Changes to lichen abundance, growth and rate of tree fall as they affect caribou habitat 

quality. 
7.Plots to remain un-harvested to follow ecology of the site over time 

 
Established 50 plots in 2005 in Pli leading stands 

1.10 plots in each of three subzones of Sub Boreal Spruce (SBS) biogeoclimatic zone: dw3, 
mc3, dk all in the 01 site series 

2.10 plots in burned MPB dead stand (Kenney Dam wildfire in 2004) all is SBSdk 01 site series 
3.10 plots in dry pine lichen sites in SBS dk 03 and 05 site series and SBSmc3 03 and 04 site 

series to determine the effects on caribou habitat 
 
The current data is mostly from 2007 with some from 2008, some of the results uncovered so far are: 

1.Burned sites had large variation of stems per hectare but sites were generally well 
stocked.  The exceptions were the wetter areas at the edge of the burn and the severely 
burned dry areas. 

2.Pli seedling establishment on burned over sites far exceeded that of non burned sites 
3.Dramatic height response in all subzones and for all species (Pli, Bl, Sb, Sx) 
4.Burned canopy more open vs. canopy in MPB killed only stand 
5.Small increase in the amount of fireweed and the amount of fireweed in the original stand 

was very low 
6.Small decrease in red stem feather moss (substantial amount in the original stand) 
7.Two years following plot establishment all Pli >27.5 cm dbh were dead and in 98% of the 

cases, mortality was caused by MPB 
8.The differences in the live tree component were substantially more Sx on the mesic sites 

vs. sub-xeric sites but both sites had a substantial number of Pli. 
9.On the mesic sites the understory had more stems per hectare supporting Pli, Bl and Sx 

and substantially more Sx  
10.Release of understory trees was almost immediate with the opening of the canopy 
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11.Rate of release of understory trees was about the same as planted seedlings on a 
artificially regenerated site 

12.The amount of change to the vegetation cover was small in response to the death of the 
Pli overstory in MPB impacted stands, this is very positive considering that Pli doesn’t 
like a lot of competition 

 
In summary the results from this study will provide  

•Data for improved modelling on live understory  

•Better general understanding of ecological changes associated with MPB killed stands 
and  

•How burning can affect these dead stands.   
The MPB was responsible for almost complete mortality of the larger diameter Pli.  The release of the 
advanced regeneration was substantial and could help reduce mid-term timber supply problems.  The 
natural regeneration after burning the dead MPB stands was substantial but may cause problems 
with overstocking.  The slow response of the understory vegetation will reduce the associated 
problems with establishment of a new forest.  
 

 
Figure 2. Kenny Dam fire burn site September 2004. Photo by C. Baker-Hawkins
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Summary of presentation made by Abdel Zumrawi and Peter Marshall titled: Predicting Natural 
Regeneration within the PrognosisBC Framework Following MPB Attack: Imputation and Hybrid 
Modeling 
 
A PDF of the presentation is available and is called Marshall_Zumrawi. 
 
LIMITATIONS OF MODELS 

-Ability to predict natural regeneration is important in modeling and most models have difficulty 
with this aspect, this is especially true for predicting the regeneration in MPB killed stands 

-Need to predict long term regeneration, stand structure, habitat availability, fuel management and 
timber production 

-Predicting natural regeneration is critical to realistic simulation of complex scenarios (including 
partial harvesting and pest & disease) and simulations over multiple rotations 

 
Objectives 

-To assess natural regeneration development in stands that have sustained mortality during 
current and / or previous MPB outbreaks 

-To examine the use of multivariate imputation techniques to predict natural regeneration in MPB 
attacked pine dominated stands that have not been salvaged. 

-To develop a MPB natural regeneration database and add it to the natural regeneration module in 
PrognosisBC 

 
Data Sources 

-Permanent Sample Plot (PSP) data from Canadian Forest Service (CFS) 
oFrom stands that had been attacked by MPB at least two years before the initial 

measurements 
oThirty six stands (380 plots) in the IDF, SBPS, and MS biogeoclimatic zones were 

measured in 1987 and 1988 
oTwenty stands (175 plots) were remeasured in 2001 

-Temporary sample data (TSD) was collected under the BC Forest Science Program 
-First set of temporary sample plot data 

oCollected in 2006 in the IDF, SBPS and SBS biogeoclimatic zones 
o175 plots in fifty five stands 
o10 -25 years since MPB attack 

-Second set of temporary sample plot data 
oCollected in 2007 mostly in the IDF 
o92 plots in forty stands 
oThere were fewer stands that had not been salvaged in the Kamloops and Kelowna areas 
oStands tended to be mixed species and uneven aged and multi-cohort in the Kamloops 

area 
-Nested plots were used for measuring in order to capture regeneration, small trees and large 

trees 
-A wide range of site series were sampled 
-Species composition in the overstory was 80% pine in the Williams Lake area and 60% pine in 

the Kamloops and Kelowna area 
-Understory tended to have more species but still dominated by pine 
-The PSP and the 2006 temporary sample data were pooled to provide a overstory tree list shortly 

after attack and coupled with regeneration a number of years after attack 
-Temporary sample plot data was back cast ten years to estimate the plot overstory conditions 

shortly after the MPB attack (time 1) and linking with the 2006 / 2007 stand conditions (time 2)  
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Models Parameters 

-Multivariate imputation technique (MSN) analysis was used 
-MSN features: 

oDifferent measures of similarity could be specified 
oA single neighbour or average of several neighbours 
oNew data can be added to the reference dataset without having to repeat the analysis of 

auxiliary  variable (X) selection 
-Data divided into:  

oReference data to include the variables of interest (Y) and auxiliary variables (X) 
oTarget data where only the auxiliary variables (X) are available 
oPlot data for each biogeoclimatic zone was randomly divided into four approximately 

equal sets of data 
�25% of plots constitute the target data 
�75% of plots constitute the reference data 

-Dependent variables 
oVariables of interest (Y) were the number of naturally regenerated stems per hectare  by 3 

species groups (pine, conifer, and broadleaf) and 4 size classes (0.15-0.49 m, 0.5-0.99 
m, 1.0-1.49 m, and ≥1.5 m) 

oAuxiliary variables (X) selected include site, overstory, and years since MPB attack 
-Analyses repeated four times using a different set of target data 

 
Model Development 

-A natural regeneration sub model  had been developed in PrognosisBC but was primarily for 
natural stand dynamics and not for stand replacement i.e.: MPB kill 

-Modifications to the database format used for partially cut stands were made to incorporate the 
MPB overstory tree list at Time 1 and the regeneration tree list at Time 2 for every plot in the 
combined datasets 

-New variables added to the database included tree class, decay class, height to break, estimated 
height and pathological remarks 

-Database has 1,234 stands with several plots in each stand 
-Hybrid Model Approach 

-Sortie-ND -PrognosisBC 
-Single tree, spatially explicit, light 

mediated growth and natural 
recruitment 

-Single tree, distance independent 
growth model based on PSP data 

-Strength lies in ability to 
parameterize sub-models (growth, 
mortality, recruitment) using field 
data. 

-Strength lies in empirical growth 
models –calibrated using permanent 
sample plots. 

-Major Limitation: physiological 
approach to modeling growth tends 
to sacrifice precision. 

-Major Limitation: natural regeneration 
sub-model deactivated in 
PrognosisBC 

-A hybrid model approach combines the strengths of SORTIE-ND and PrognosisBC 
-Expands the capabilities of PrognosisBC – Supply PrognosisBC with SORTIE-ND recruitment 

estimates 
-Used the hybrid model approach to estimate future stand conditions following MPB disturbance – 

SORTIE-ND parameterized using data from Williams Lake area (IDF, SBPS, and SBS).  
 
Results 

-Density dependent crown model added to SORTIE-ND. 
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oImproved fit over a wide range of stand densities. 
oFunctional form of models ensures estimates of crown radius and height are biologically 

attainable. 
-25-year Simulations of MPB disturbed stands: 

oAdvanced Regeneration (2.0cm<DBH<7.5cm):   
       Reasonably good results for pine, spruce and aspen 
       using 15-year transfer of seedlings. 
       and saplings from SORTIE-ND to PrognosisBC. 

o  Adult trees (7.5+ cm DBH):   
       Best results from 10-year transfer of trees from 
       SORTIE to PrognosisBC.  

o  Seedlings (<2.0cm DBH):   
      Poor results, with the model largely underestimating 
      seedling densities for all species (especially pine). 

 
Model Limitations 

-After 16 years, 42% of the plots in IDF and 37% of plots in SBPS/SBS had no pine regeneration 
-45% of plots in the IDF and 64% of plots in SBPS/SBS had no other conifers 
-Deciduous species were found in 81% of the IDF and 60% of the SBPS/SBS 
-Bias in predicted regeneration for all plots was a relatively low -43 stems per ha(-0.6%) for the 

IDF and -59 stems per ha (-1.3%) for the SBPS/SBS zones 
-The bias was smaller for the advanced regeneration classes 
-High variability and poor results for seedlings but good results for advanced regeneration but 

highly variable. 
-The RMSE (root mean squared error) values were quite high overall indicating high variability 

between measured and observed regeneration 
-Bias and RMSE values were lower than those obtained using the CFS data alone, indicating the 

expected improvements because of a larger reference dataset 
-Overall, the average amount of regeneration per ha was quite high in the SBS, SBPS and some 

parts of the IDF.  Lesser amounts of regeneration were observed in the MS and the drier parts 
of the IDF. 

 
Future Work 

-Further parameterization of SORTIE-ND sub-models (i.e., light transmission). 
-Develop ‘dynamic’ feedback system between SORTIE-ND and PrognosisBC: 

oSupply PrognosisBC with seedlings and saplings from SORTIE-ND at regular intervals 
during simulation (not just at one point in time). 

-Test hybrid model approach in other MPB disturbed stands (using data from Kamloops, Kelowna 
area). 
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Summary of presentation made by Alan Vyse titled: Regeneration beneath Lodgepole Pine stands in 
the Kamloops area 
 
A PDF of the presentation is available and is called Vyse. 
 
Project Objectives 

-Reconnaissance project to gather some basic regeneration information that is not readily 
available 

-Answers to some basic regeneration questions: 
1.How much? 
2.What species? 
3.Distribution? 
4.Condition? 
5.Pattern (where)?? 

 
Selection of qualifying polygons 

-Focused on the drier biogeoclimatic (BEC) subzones in the Kamloops District  
1.All ESSF 
2.IDF dk 
3.MS dm; xk 
4.SBPS mk 
5.SBS dw; mm 

-Selected inventory map sheets at random within the selected subzones 
-Polygons with mature pine as leading species in the label by percent basal area (regardless of 

MPB (mountain pine beetle) attack level) 
-Polygons had to have road access 
-Selected eleven subzones and targeted at least thirty plots per subzone 
-Selected at least five stands in each subzone and measured a minimum of three plots per  stand 
-Each plot consisted of three subplots: 

1.Germinates in one meter radius plot 
�Germinates are seedlings less than 10 cm 
�Recorded species, tally and substrate distribution 

2.Understory trees in a 3.99 meter radius plot 
�Recorded species by class and rated acceptability 

•Seedlings are trees between 10 cm and 1.3 meters tall 

•Saplings are trees that are at least 1.3 meters tall and no more than 7.5 cm 
dbh (diameter breast height) 

•Poles are trees between 7.5 cm to 15 cm dbh 
3.Overstory were trees measured in a prism plot 

�Recorded species and level of MPB attack (live, green, red or grey attack) 
-Acceptable regeneration: 

oNo major damage or deformities (ie basal sweep) 
oMinimum of 30% live crown 
oNo insect or disease presence 
oGreater than 50 cm tall 
oSpecies that are not normally counted as acceptable (ie: subalpine fir or aspen) were 

counted 
 
Results 

-Some polygons with a pine leading label were not pine leading when sampled 
-Polygons were at least 80 years old 
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-None of the polygons had been treated 
-A total of 167 stands were sampled and resulted in 512 plots 
-Some subzones were better represented than others due primarily to the number of qualifying 

polygons within the subzone 
-MPB attack varied widely across the subzones 
-The best regeneration was in the moister subzones 
-Total amount of understory regeneration varied greatly across the subzones but acceptable 

regeneration only varied marginally across the subzones 
-In some subzones the overstory species composition was not reflected in the understory, this 

was especially true in the moister subzones where subalpine fir dominated the understory 
-The number of germinates varied widely across subzones and within subzones, making this 

number very unpredictable 
 

 
Figure 3. Development of shrub layer in severely attacked age class 5 stand. Photo by UNBC 
Mixedwood Program. 
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Summary of presentation made by Phil Burton and Darin Brooks titled: Modelling the Distribution of 
Advance Regeneration in Mature Pine Stands in British Columbia’s Sub-Boreal Spruce Zone  
 
A PDF of the presentation is available and is called Burton_Brooks. 
 
Objectives 

-Understand the ecological factors responsible for the abundance of advance regeneration 
-Use this understanding to develop spatial models of the distribution of advance regeneration 

(density and stocking) 
-Some pine stands have lots of understory while others have none and currently there is no 

inventory of the understory 
 
Sampling Selection 

-Five factors investigated to explain the variation in understory stocking: 
1.Climate – more non-pine regeneration in moister, cooler subzones and higher elevations 
2.Site – more non-pine regeneration on moister, richer sites 
3.Succession – more non-pine regeneration in older stands  
4.Local seed availability – more non-pine regeneration in stands with considerable non-pine 

overstory 
5.Seed dispersal from outside – when overstory is pure pine, more regeneration close to or 

downwind from a strong seed source 
-1690 sample plots in 500 stands meeting the following criteria: 

1.Greater than 50% pine 
2.Older than 80 years 
3.Pine stand adjacent to potential non-pine seed sources to the southwest (prevailing 

winds) 
 
Data collected 

-Plots located on a transect from potential seed sources 
-Nested plots (3.99 and 5.64 radius and prism plot) 

1.% cover by plant species in 3.99m radius plot 
2.Stem tally of seedlings in 3.99m radius plot, by sp., size class 
3.Basal area of trees by species (BAF (basal area factor) 4 prism plot or 5.64m radius) 
4.Stem tally of saplings in 5.64m radius plot, by species, size class 

-Location (UTM’s (Universal Transverse Mercator))  
-Slope gradient, azimuth, and position 
-Elevation 
-Direction and distance to nearest seed source, stream and wetland 
-19 interpolated climate normal (1971 – 2000) attributes 
-Soil moisture regime (SMR) 
-Soil nutrient regime (SNR) 
-Biogeoclimatic zone, subzone and variant 
-Stand site series 
-Site index 
-Stand age 
-Canopy closure; direct, diffuse & total light from fisheye photos 
-Minimum distance between seedlings and saplings 

 
Response Variables 

-Densities of regenerated stems: 
1.Totals 
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2.All conifers 
3.Preferred and acceptable species (including broadleafs where appropriate) 
4.Individual or combined size classes: 

�Seedlings less than 10 cm tall 

•10 – 30 cm tall 

•30.1 – 130 cm tall 
�Saplings 0.1 – 2.5 cm dbh (diameter breast height) 

•2.6 – 5 cm dbh 

•5.1 – 7.5 cm dbh 
5.Stocking as per clearcut stocking standards 
6.Deviation from potential (DFP) stocking 

-Stocking standards contain 44 different rules 
-There are 12.2 million ha of forested land in the area of interest: 

1.8.3% are pure pine 
2.15% of stands are between 90 and 100% pine 

-Deviation from potential (DFP) 
1.A measure of the potential for regeneration in the understory relative to the amount of 

overstory. 
Results 

-Climatic subzones 
1.Greater stems per ha in the wetter and cooler subzones 
2.Density differences are more pronounced for conifer saplings 
3.Either low or no significance results to the: mean annual temperature, temperature 

difference (warmest to coldest month), mean annual precipitation, amount of 
precipitation as snow, annual heat:moisture index or elevation 

-Site 
1.Regeneration density and stocking levels also vary with site series (in some 

biogeoclimatic subzones) 
2.Moisture and nutrient richness (SMNR) did not have any significant effect on regeneration 

-Succession 
1.Understory regeneration was not affected by the development of the stand 

-Local seed availability 
1.Conifer density was greatest in stands with less pine in the overstory 

-Seed dispersal from outside the stand 
1.The greatest number of saplings was found within 200 meters of a non-pine stand 
2.The greatest number of seedlings was found within 500 meters of a non-pine stand 
3.The greatest number of seedlings was found within 600 meters of a stream 
4.Seed dispersal is more of a constraint than a determinant 

-Significant ‘Deviation From Potential’ stocking as a function of distance from likely non-pine seed 
source 

 
Model development 

-Results were summarized in terms of:   
1.Look-up tables consisting of mean or median densities for different combination of 

discriminating categorical variables or binned continuous variables;  
2.Regression trees based on categorical cases (splits), followed by stepwise multiple 

regression of the best predictors for each case (e.g., BRT and MARS in R); and  
3.Logistic regression modeling of binary stocking designations, using both categorical and 

continuous predictors. 
-Model then applied to 1 ha cells (100m grid) in SBS polygons with >50% Pli, AC>5;  
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-Output themed in 5 colour bins and raster mapped 
-Most relationships had an overall low r2 value.  There were relationships that had wildly varying r2 

values making these relationships meaningless. 
 
Applications 

-Broad-brush planning:  high variability means you should still walk each stand 
-Identify poorly stocked stands, for priority harvesting or rehabilitation 
-Identify stands likely to be well stocked, for natural recovery or lower-priority harvest 
-Reduce unnecessary salvage impacts where intervention would do more harm than good 
-Identifying relative stocking could be enhanced using aerial photography 

 

 
Figure 4. Secondary structure in a severely attacked age class 5 stands in the SBSdw3. Photo by 
UNBC Mixedwood Program.  



 16

Summary of presentation made by Oscar Garcia titled: SCUBE: A stand growth model for spruce in 
the SBS 
 
A PDF of the presentation is available and is called scube – Oscar Garcia. 
 
This model was developed to help determine the growth of a stand after MPB attack.   
We don’t currently have the necessary models to help us determine the growth patterns after the 
MPB has finished with a stand.   

• This model is easy to use and because it is based in Excel its availability is greater than some 
other models. 

• The model was specifically developed to be used in the SBS biogeoclimatic zone with spruce 
as the leading species.  Eventually it will be developed for lodgepole pine in the SBS. 

• The model works on whole stand growth versus individual tree growth.   
 
The objective is to have precision in predicting future stand growth after the MPB has finished.   
 
The model works best in predominately even aged spruce stands.   

• Planted stands have more even distribution compared to natural stands and generally planted 
stands have vegetation control.   

• Planted stands also have fewer gaps as well as more even growth.   
This will have an effect on predicting future stand growth and the model needs to be able to 
reasonably predict future growth for both natural and planted stands.   
 
The variables used in the model are: 

• Top height and site quality 

• Mortality 

• Basal area and occupancy 

• Thinning, outputs like volumes, carbon, etc. 
 
The model is based on permanent sample plots in natural stands where the stand is spruce 
dominated and older than twenty five years.   
 
To even out the data, information was also used from planted stands that were less than twenty five 
years old; this allows the model to be used in most spruce dominated stands in the SBS.   
 
Stem analysis was also inputted into the model to help with height and this will help to determine 
growth.   
To help keep the model predictability closer to actual growth, any thinning information was kept out of 
the data used to calibrating the model. 
 
The model’s heights agree with Goudie’s curves that the Ministry of Forests uses.   
Mortality conforms to self thinning rules and therefore the model agrees with other models that we 
have already been using.   
Basal area at site index 20 has a good growth curve which agrees with the growth patterns that we 
are used to using.   
 
The model’s output are: 

• top height  

• trees per hectare  

• basal area  
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• relative crown closure 
 
When SCUBE is compared to TIPSY the two models are similar. 
However SCUBE has a tighter prediction because the input data covers a narrower range of stands.   
 
This makes SCUBE easier to use with better results.   
 
The model still requires some final checking before it is ready to use.   
 
The updates are available at http://forestgrowth.unbc.ca/  
 

 
Figure 5. Severe MPB attack and lack of secondary structure in the SBS dw3. Photo by UNBC 
Mixedwood Program. 
 

 


