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1. The abundance of subcanopy trees (seedlings, saplings 
< 7.5 cm dbh) is not included in most forest inventories.  
Yet these trees, primarily spruce, Douglas-fir and 
subalpine fir, will be important to forest recovery after the 
mountain pine beetle has killed most of the mature 
lodgepole pine trees in central British Columbia.  

vs.

A total of 1690 field plots were sampled or pooled from 
multiple sources to test several hypotheses regarding the 
relative importance of climate, site, stand composition 
and age, and proximity to non-pine seed sources as 
predictors of advance regeneration density and stocking.

3. Statistical models were developed to generate several different
portrayals of the same dependent variable:  e.g., density of all preferred 
and acceptable species >30 cm in height, density of all conifers >130 
cm in height, stocking (‘yes’ or ‘no’) by preferred and acceptable 
species meeting various size thresholds, and deviation from potential 
(DFP) stocking as defined by Martin et al. (2005).

Results were expressed in terms of:  a) look-up tables consisting of mean 
or median densities for different combination of discriminating 
categorical variables or binned continuous variables; b) regression 
trees based on categorical cases (splits), followed by stepwise multiple 
regression of the best predictors for each case; and c) logistic
regression modelling of binary stocking designations, using both 
categorical and continuous predictors.

Examples:

a)  Look-up table

b)  Regression tree

c)  Logistic regression

2.  Some significant relationships are apparent among predictor categories (e.g., biogeoclimatic subzone), and with continuous variables 
(e.g., distance from the nearest non-pine seed source located to the southwest).  While factors such as soil texture and shrub cover may 
be important in understanding the abundance of advance regeneration, we can only use those for which mapped data are available when 
trying to project the spatial distribution of regeneration over large areas.

Combined data from1187 regeneration survey plots in  pine-dominated (>50% of basal area) stands in 5 subzones of central B.C.
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5. ALTERNATIVE PORTRAYALS OF ADVANCE 
REGENERATION STOCKING FOR THE SAME 
AREA (NTS mapsheet 93G-NW)

c. Conifer sapling (>130 cm tall) density, based on 
regression tree with 23 cases (splits) and linear multiple 
regression with 1 to 20 predictors for each case 
(r2=0.172 to 0.920)

a. Median density of established (>30 cm tall) preferred 
and acceptable species, based on table look-up for 227 
cases of subzone, site series, % pine, and 5 classes of 
distance to nearest non-pine seed source to the SW.

b. Median density of established (>30 cm tall) preferred 
and acceptable species, based on regression tree with 
18 cases (splits) and linear multiple regression with 1 to 
14 predictors for each case (r2 = 0.145 to 0.988)

4.  ALTERNATIVE PORTRAYALS OF ADVANCE 
REGENERATION DENSITY FOR THE SAME 
AREA (NTS mapsheet 93G-NW)

e. Deviation From Potential (DFP) stocking, based on 
regression trees (27 cases, 1 to 18 predictors for each 
case, r2=0.183 to 0.965) predicting Martin et al. (2005) 
scores evaluating overstory basal area and understory
(preferred and acceptable species >30 cm tall) density;
DFP < 0.2 is considered fully stocked, given the 
presence of a residual overstory.

d. Probability of meeting minimum clearcut stocking 
standards with established (>30 cm tall) preferred and 
acceptable species, based on logistic regression 
model with 6 predictors. Minimum stocking is typically 
ca. 600 stems/ha, but this threshold and preferred and 
acceptable species vary according to 45 different 
combinations of biogeoclimatic unit and site series in 
the Northern Interior Forest Region (Anonymous 2000).

subzone PEM_SS PINECLAS DISTCLAS CALIB_N mean_P&A median_P&A
SBSdk 1 100 482 34 500.5 100
SBSmc 1 100 482 35 805.7 400
SBSdw . 90 151 42 1088.1 400
SBSmc 1 100 709 89 1935.4 500
…

subset n variables r2 intercept coeff1 var1 coeff2 var2 coeff3 var3 coeff4 var4
SBSwk, PEM_SS=4 45 4 0.9830 13222 -0.06997 E -11.29522 cfrPCT -0.28733 SEEDSRCE_SW 37.66039 MAP
NTS250=93L 11 1 0.9779 189643 -1241.46341 NFFD
SBSmk, PEM_SS=6 17 1 0.8562 3797.59653 -11.22126 MSP
SBSdk, PEM_SS=7 22 2 0.8544 1589.41143 2.42598 SPH -4.73267 vol_125

x Intercept if subzone = subzone_coeff Northing VRI_intSPR vol_125 SEEDSRCE_SW TD
x = -64.6738 SBSdk 0.0417 9.824E-06 0.0379 -0.002 -0.00129 0.274
x = -64.6738 SBSdw -0.0874 9.824E-06 0.0379 -0.002 -0.00129 0.274
x = -64.6738 SBSmc 1.0723 9.824E-06 0.0379 -0.002 -0.00129 0.274
x = -64.6738 SBSmk -0.3207 9.824E-06 0.0379 -0.002 -0.00129 0.274
x = -64.6738 SBSwk -0.7059 9.824E-06 0.0379 -0.002 -0.00129 0.274
prob(stocked) = exp(x)/(1+exp(x))

6. Which map product is best, most useful?  How to 
measure and communicate map reliability and 
model uncertainty?
-- mean vs. median densities? density vs. stocking?
-- report area-weighted average r2 (variance 
explained) for each mapsheet?
-- test against independent dataset, report % 
correct class, vs. under or over for each mapsheet?
-- stippling or separate maps to indicate confidence 
limits? (…rather difficult to read…) 
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DFP=0.36074 + 0.00022775*distance,
 p<0.0001, r2=0.043
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