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Smithers (1961) published yield tables for lodgepole pine in Alberta and B.C. While these tables permitted
estimation of growth and yield up to age 160, they did not include variable density effects. Johnstone (1976),
on the other hand, produced variable density yield tables for lodgepole pine in Alberta, but the equations on
which these equations were based only permit prediction up to age 100. Thomson (1987) showed how these
yield tables were comparable to a large extent.

Based on the results of the analyses leading to the 1987 paper, I developed a variable density lodgepole pine
growth and yield model that covered ages 20-200 in unmanaged stands. The model is table-driven, based on
Smithers’ (1961) tables extrapolated to age 200. The table values are modified for density effects by correction
factors calculated from Johnstone’s (1976) tables.

The model generates diameter distributions which can be affected by mountain pine beetle (MPB) effects.
The manner in which this modification works has not yet been documented, but is based on probability of
mortality being a function of a trees position in the diameter distribution, and on the severity of the MPB.

There are only a few inputs required to run the model (Fig. 1), and these reflect the kind of information that
might be available from normal sampling. Stand age and density (stems per hectare) must be defined, and a
reference age provided for site index output. If a zero-valued Beetle Pressure Index is entered, the system
functions purely as a lodgepole growth and yield model. The output file name has a default value of “OUT”,
which is used in conjunction with different type extensions for the various yield tables produced. Up to four
different yield tables are produced (Fig. 2); only the first two of these tables occur when a zero-valued Beetle
Bressure Index is used.

If a non-zero value for Beetle Pressure Index is entered, an additional entry field for the starting year of the
outbreak is included. This permits a stand to be defined at one point in time and the impact of an outbreak at
a different time evaluated. Note that the impact is only in terms of mortality at the time of the outbreak.
There is no projection of stand growth beyond 10 years after the outbreak starts.

On pressing <RETURN> to continue, a second data entry screen is presented. Having specified the age and
density, a third parameter is required to fully specify the stand growth. This third parameter can be either
dbh, height, basal area, volume or site index. When the appropriate selection is made, an entry field is pre-
sented, with guidance on the upper and lower limits to the values appropriate for the age and density speci-
fied. By specifying age, density and a third parameter, the stand trajectory from age 20 to age 200 is defined.

The stand table generated for the values in Fig. 1 is illustrated in Fig. 2. The diameter distribution in 5-cm
classes is given at 10 year intervals (Fig. 3), with a line in the table, flagged by an asterisk, showing the condi-
tions entered. A graph of the distribution at up to three ages can be produced (Fig. 4). The yield table (not
illustrated) shows dbh, height, basal area and volume changes with age. These can also be graphed.

When a non-zero Beetle Pressure Index is used, the model projects changing index values over a ten year
period and applies them to the diameter distribution (Fig. 5). A graph of three of these years shows the larger
trees rapidly succumbing to beetle attack (Fig. 6).
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Figure 2. The output table selection screen.

Summary

LPMPB is an easy-to-use variable density lodgepole pine growth and yield model for unmanaged stands. By
specifying conditions at one point in time, the model can project back to age 20 and forward to age 200 to
provide a complete stand trajectory through that point. Mountain pine beetle effects can be simulated to gen-
erate impacts in the ten years following the initial attack.
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Figure 3. The stand table for the inputs in Figure 1.

DISTRIBUTION OF TREES BY DIAMETER
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Figure 4. The diameter distributions from three ages in Figure 3.
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Figure 5. The mountain pine beetle loss table from an outbreak starting at age 120.

MPB EFFECT ON DIAMETER DISTRIBUTION
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Figure 6. The changing diameter distribution during the outbreak represented in Figure 5.

27



REFERENCES

Johnstone, W.D. 1976. Variable-density yield tables for natural stands of lodgepole pine in Alberta. Can. Dep.
Fish. Environ. Can. For. Serv. Tech. Rep. No. 20.

Smithers, L.A. 1961. Lodgepole pine in Alberta. Can. Dep. For. Bull. No. 127.
Thomson, A.]J. 11987. Comparison of lodgepole pine yield tables. Can. J. For. Res. 17: 1110-1114.
Figure 5. The mountain pine beetle loss table from an outbreak starting at age 120.

Figure 6. The changing diameter distribution during the outbreak represented in Figure 5.
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