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FIGURES.

Figure 1. Site quality indices for New South Wales and Victoria. The solid lines represent.. 9
the four site quality classes found for the coastal forests of the Eden Region.
These were based on the average height of the 100 tallest trees per hectare. The
dotted lines are the site indices derived by Incoll (1974) for E. sieberi in Victoria
and are based on the height of the 62 largest diameter trees per hectare.

Figure 2. Graphical presentation of Table 3 showing the apparent straight line growth 11
growth pattern of the basal area per hectare of the seedling/coppice regrowth
caused by the young age of the logging plots. With increasing age beyond
the available data, growth should increase at a decreasing rate causing the
straight line pattern to deflict into a curve to the right.

APPENDIX
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-1- Coastal Forests of the Eden Region

SUMMARY

Data have been collected since 1974 in the coastal silvertop ash-stringybark forests of the Eden
Region. The purpose of this study was to use those available data to derive predictive models
useful for describing the growth dynamics of stands within those forests. The stands were
separated into those that originated from fire and those that originated from logging. The analysis
produced four site quality classes and twenty-four growth strata within the forest type. Ten strata
contained sufficient data to allow modelling of productivity classes based upon basal area with
age, and four of those strata, all regrowth after logging, were modelled for volume with age.
Volumes computed for the seedling/coppice regrowth of plots established in unb~t logging
coupes show a lJlean annual increment (MAl) of volume growth ranging from 1 m per hectare
per year to 3 m per hectare per year at age 20 years. It is noted that these plots are within
young stands and culmination of mean annual increment is still far in the future. The difference
in MAl has been correlated with site quality and with the basal area of the understorey. The
results are of use in the operational management of the coastal forests.
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Coastal Forests of the Eden Region

INTRODUCTION

-2-

A fundamental requirement for sound management of the southeast forests of New South Wales is
reliable growth prediction. Current predictions are based upon extrapolation of the performance of
individual plots and subjective judgements on the proportion of the total forest to which each plot
or group of plots applies. While this was a reasonable approach in the early years of
management when data were lacking, there is now a need to provide more reliable information
based on an objective analysis of the variability of stand growth.

The structure of the southeast forest stands is highly variable, in part as the result of a natural
history of frequent wildfires. This natural variability has been increased by management
activities, such as fuel reduction burning and logging, which create a mosaic of disturbance within
and between the stands.

Because the stand structures are variable, it is difficult to develop growth prediction models that
are applicable throughout the forest types. By initially separating the available data for this
analysis into two simple classes, stands originating from fire and stands originating from logging,
it becomes possible to develop generalized models for some of the growth characteristics of
importance to management.

High intensity fire induces prolific and immediate regrowth that is even-aged and develops a
uniform structure, particularly in the E. sieberi forest type. For example, Bridges (1983) reported
the establishment of 85 000 stems per hectare within six months after a wildfire. In the absence
of subsequent disturbance, the stands follow a predictable pattern of growth that can be modelled
and used for management decisions.

Logging in the Region induces uneven-aged regrowth that develops a non-uniform structure
(Smith, 1962). This is a consequence of the applied harvest prescriptions which require the
retention of overstorey stems for seedtrees, wildlife trees, and other purposes (Anon, 1982). The
stand structure that remains is a mix of large residual overstorey stems, smaller residual
intermediate stems, seedlings established in the understorey prior to harvest, seedlings established
after harvest, and coppice stems. Regrowth developing under these conditions requires more time
to become established, and the rate of establishment varies depending upon both the amount of
seed and seedbed available. Bridges (1983) reported a stocking level of only 5000 stems per
hectare a year after harvest in an unburnt logging coupe and a gradual increase in stocking levels
over the next two to three years. The dynamics of growth that results from the competitive
effects of this non-uniform mix of stem sizes and ages is more complex and variable than the
dynamics of stands originating from fire. Finding growth patterns from which to develop
predictive models requires a different approach from that used for fire regrowth.
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An Analysis of Growth Data From Eucalypt Stands in the

Coastal Forests of the Eden Region

From 1974 to the present, a substantial amount of data have been collected in Forest Types 112,
113 and 114 which are dominated by E. sieberi. There are no data available for analysis of the
brown barrel-messmate league (Type 151) which contains the other major forest types of the
Region (Anon, 1989).

The data base available for this analysis includes 28 experiments with 394 plots, all established
between 1974 and 1981. The data are from three sources:

1. Growth plots established in stands originatingfrom fire.
2. Growth plots established in stands originating after logging
3. Plots from thinning trials within fire regrowth stands. The stands involved originated

between 1939 and 1980.

The major fire events of the Eden Region have provided reliable dates from which to age the fire
regrowth stands. The age of the oldest trees in the usable plots from the fire experiments is 41
years. The youngest stands in the data base originated from logging with the oldest usable data
from stands that are 17 years of age. The term "usable" is applied here because the fires of 1980
affected many of the plots and substantially changed the stand structure.

Teclmical Paper No. 53 Forestry Commission of New South Wales
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METHODS

The purpose of the study was to analyse the available data and describe the growth dynamics of
the stands. To achieve that purpose, the objectives of the analysis became:

1. To determine site productivity classes.
2. To describe stand basal area growth with age.
3. To describe stand volume growth with age.

Plots used in the analysis were required to have a known age, to have measurements taken of all
trees within the plot, and to have more than one year of measurements. Measurements taken in
particular years within a given plot were excluded if, for example, a wildfire changed the
stocking or if all the trees in the plot were not measured. As the data were examined, various
confounding elements were found and some plots or years of measurement were excluded as
necessary.

The analysis began with the fire regrowth plots which were arbitrarily divided into those with a
composition of 90% or more E. sieberi and those with less than 90% E. sieberi. The purpose
of this division was to keep the initial analysis as simple as possible by examining growth
patterns for stands containing one species before moving on to more complex, mixed species
stands.

The logging regrowth plots were analysed in a different manner because of their variability and
complexity. The variation between the plots in species composition, ages, tree sizes, basal areas,
and overstorey/regrowth density relationships required a method of focusing the analysis on one
representative growth parameter that could be compared from plot to plot and could also be used
as an indicator of future growth. This was accomplished by focusing on the basal area of the
seedling and coppice regrowth. The seedling/coppice regrowth is the most actively growing
component of any post-harvest stand and is, therefore, the basis for future stand productivity. A
model predicting future basal area and volume growth can be based on the existing basal area of
the seedling/coppice regrowth at a given age.

1. Site Quality

A site quality classification was derived for use as a tool to stratify stands according to their
potential productivity. The index of site quality was developed using a traditional method
usually employed for creating site indices for single species, even-aged stands. The average
height of the 100 tallest trees per hectare was regressed against their known age (Beekhuis,
1966). Among the logging regrowth, only the seedlings were included in the height-to-age
analysis because their age could be approximated. It was recognized that some of the seedlings
could have existed prior to harvest and that the overstorey may have an effect on their height
growth but this was not considered a serious problem for the purposes of this analysis.

The plots were divided into those whose height growth sequence was above the fitted regression
line ("higher" site class) and those that fell below ("lower" site class). Having divided the
plots into two groups, the process was repeated for each group. The final site class groupings
were tested for significance using analysis of covariance at the 5% level.
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2. Stocking

Stocking was used with diameters to derive an index of basal area growth for the fire regrowth
stands. A linear regression of stocking with age was performed which described the variation in
the mean stocking for all the plots. Each plot was then compared with the fitted regression line.
Those plots that contained stocking above the line were classed' as "high stocking". Those with
stocking below the line were classed as "low stocking".

In the logging regeneration stands, which are still quite young, there was no significant correlation
between stocking and age because of the variable rate of ingrowth over time after harvest, and a
model of stocking over age was not derived.

3. Diameter

Diameters were used with stocking to produce a basal area growth model for the fire regrowth.
The plot sample equivalent of the 300 largest diameter trees per hectare was regressed against
age. Each plot was then compared with the fitted regression line. Those plots with an average
diameter of the 300 largest trees above the fitted line were classed as "large diameter", and those
plots with average diameters below the line were classed as "small diameter". A diameter rela
tionship was also developed for logging regeneration using the same regression method.

4. Basal Area

Using the site, diameter, and stocking classes that have been described, a series of relationships of
basal area growth with age by site class were derived for the fire regrowth.

The logging regeneration plots were also grouped into the appropriate site classes using the site
class indices described earlier. However, instead of deriving a basal area relationship from stock
ing and diameters as in the fire regrowth, the actual basal area of the seedling/coppice understorey
of all the plots was regressed with age by site class. Each plot was evaluated against the fitted
regression line for its appropriate site class. If the basal area of the seedling/coppice regrowth per
hectare as represented by the plot was greater than the predicted value, the plot was classed as
"high basal" area. If the seedling/coppice basal area was less than the predicted value, the plot
was classed as "low basal" area.

5. Volume

The fire regrowth stands could not be modelled for volume as the available equations require
either bole heights or total heights for all of the trees. There were no bole heights recorded in
these plots after the year of plot establishment, and only some of the plot trees had total heights
measured. However, a rough estimate of volume for a few plots was computed for information
purposes only. The method used was not accurate enough for developing predictive models. It
was based on the relationship of mean height as a function of mean diameter. However, the only
heights recorded were for the tallest trees in the plot which gave an over-estimate of mean height
and a resulting over-estimate of volume.

The logging regrowth volumes were computed using the following individual tree volume equa
tion used by the Commission in FORSIL (Anon, 1976).

2 2
VTU = -0.00121 - 0.0000493 (dbhob) + 0.00002032 (dbhob) Ht (1)

where VTU is the underbark volume to a 5 cm small diameter for trees from 8 cm to 55
cm, dbhob is the diameter breast height outside bark, and Ht is the total height of the tree.
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RESULTS

The details of specific models discussed below are provided in Appendix 1.

As shown in Table 1, twenty four potential productivity classes have been identified based upon
two types of regrowth (fire and logging), and four site classes. Of the sixteen fire regrowth strata
identified, six have been modelled for basal area over age with the available data (Table 2). Of
the eight logging regrowth strata identified, four have been modelled for basal area with age
(Table 3) and also for volume with age (Table 4).

Table 1. Productivity classes. Potential productivity class strata within the Coastal Forest Type
of the Eden Region.

Class Strata

Fire Regrowth

Site Quality ( SQ-1 through SQ-4)

Stocking Level ( High or Low)

Diameter Size (Large or Small)

Fire Strata (4 x 2 x 2)

Logging Regrowth

Site Quality (SQ-l through SQ-4)

Coppice/Seedling Basal Area (High or Low)

Logging Strata (4 x 2)

Total Strata (16 + 8)

Forestry Commission of New South Wales

4

2

2

16

4

2

8

24
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Table 2. Fire regrowth - basal area by productivity classes. Model of basal area per hectare
by site quality, diameter and stocking for stands regenerated by fire in the Coastal
Forest type. Only trees > 5 cm dbhob have been used in the model.

Age (2 -1)Basal Area m ha
(yr)

Site Quality 3

Large dbhob* Large dbhob Small dbhob Small dbhob
High stocking Low stocking High stocking Low stocking

15 19 24 N 13
20 29 30 0 20
25 37 34 26
30 43 38, D 31

i
35 48 41 A 35

It
40 53 44 T 38
45 57 46 A 41
50 61 48 44

Site Quality 4

Large dbhob Large dbhob Small dbhob Small dbhob
High stocking Low stocking High stocking Low stocking

15 10 N 22 2
20 21 0 26 11
25 29 28 18
30 36 D 31 24
35 41 A 32 29
40 46 T 34 34
45 51 A 35 37
50 54 37 41

* dbhob = diameter breast height over bark

Table 3. Logging regrowth - basal area of the seedling/coppice regrowth. Total basal area of
the seedling/coppice regrowth of logged stands stratified by site quality and basal area
class. The age range of the data is 3 to 17 years. The stratification into high and
low basal area is based on Table 7. Only trees> 5 cm have been included in data.

2 -1
Basal Area (m ha )

Site Quality 4
High basal area Low basal area

Site Quality 3
High basal area Low basal area

Age _
(yr)

5
10
15
20

1
10
18
26

1
6

11
16

o
5
9

14

o
2
5
9

Technical Paper No. 53 Forestry Commission of New South Wales



An Analysis of Growth Data From Eucalysis Stands in the
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Table 4. Logging regrowth - volume and mean annual increment. Volumes and mean annual
increment (MAl) for the seedling/coppice regrowth of coastal stands based upon the
models for Site Quality 3 and Site Quality 4 and high and low basal area. Only trees
> 5 cm dbhob have been included.

Low Basal Area
Age
(yr)

Site Quality 3

8
10
12
14
16
18
20

Site Quality 4

8
10
12
14
16
18
20

High Basal Area

Volume

11
20
28
37
46
55
64

5
8

12
15
19
22
26

1
2
2
3
3
3
3

1
1
1
1
1
1
1

Volume

9
15
21
27
33
39
46

1
3
5
6
8
9

11

Volume
MAl

(m3 ha-1 yr-l)

1
2
2
2
2
2
2

o
o
o
o
1
1
1

The arbitrary division of the fire regrowth data into "greater than 90% E. sieberi" and "less than
90% E. sieberi" did not produce significantly different results for the data available, and the two
groupings were pooled. However, only two of the fire regrowth plots had a composition of less
than 80% E. sieberi, so the sample of "mixed" composition fire regrowth stands was limited.

1. Site Quality

Four site classes have been determined from these data (Figure 1). The higher site classes, Site
Quality 1 and Site Quality 2, are confined to Mumbulla S.P. as expected (Bridges, 1986), and the
two lower site classes, Site Quality 3 and Site Quality 4, have been found to represent the balance
of the coastal forest types. These site quality classes are compared in Figure 1 against the site
indices derived by Incoll (1974) for E. sieberi in Victoria, shown as the dotted lines. However,
the Victorian Site Index curves for E. sieberi are based on the average height of the 62 largest
diameter E. sieberi per hectare, while the site classes presented in this study are based upon the
average height of the 100 tallest trees per hectare regardless of species. Where the plot data were
available, the measurement method used by lncoll (1974) was replicated. The results show that
the New South Wales stands, other than those in Mumbulla, are within the lower range of the
Victorian site indices for E. sieberi. However, the purpose of creating site classes for the coastal
forests was to provide a method of stratifying stand productivity within the mixture of stand types
represented by the available data rather than derive a site index for E. sieberi for New South

Forestry Commission of New South Wales Technical Paper No. 53
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Wales. Although it has been confirmed that the New South Wales site indices for E. sieberi are
low when measured by the Incoll (1974) E. sieberi index method, it will be shown later in this
analysis that there is a wide range of productive potentials within the New South Wales sites
which are significant for the management of these forests.

While the two measures of site quality are not strictly comparable, Figure 1 does indicate that
reliance on the Victorian site index curves in N.S.W. at an early age could, in some cases, over
estimate future productivity for the mixed species stands being managed in this State.

50

50-1

Figure 1.

AGEINYEARS

Site quality indices for New South Wales and Victoria. The solid lines represent
the four site quality classes found for the coastal forests of the Eden Region.
These were based on the average height of the 100 tallest trees per hectare. The
dotted lines are the site indices derived by Incoll (1974) for E. sieberi in Victoria
and are based on the height of the 62 largest diameter trees per hectare.

2. Stocking and Diameter

For fire regrowth stands, the stocking levels have been found to be independent of species
composition and site class. Average diameters were also independent of site class and species
mix when the diameters of the largest 300 trees per hectare were considered. The equations for
stocking and diameter with age produced the values shown in Table 5. These values were used
to separate plots into those with high and low stocking levels and large and small diameters. The
values shown in Table 5 were similar to those reported by Bridges (1983). This Table shows the
results of a stocking model and a diameter model which predict the change in stocking and
average diameter with age in fire regrowth stands. These values were applied to determine High
and Low levels of stocking and Large and Small sized diameters for the purposes of classifying
the fire regrowth plots into strata from which basal area growth can be predicted. Stand stocking
that exceeds the amount shown is classified as High Stocking, and stocking that is less than the
amount shown is classified as Low Stocking. The same procedure is applied to diameters. An
average stand diameter for the 300 largest trees that is greater than that shown in Table 5, places
a stand in the Large Diameter strata and an average diameter that is less, places the stand in the
Small Diameter strata. Only trees> 5 cm dbhob have been used in the models.

Technical Paper No. 53 Forestry Commission of New South Wales
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Table 5. Fire regrowth - predicted stocking and average diameter.

Age Stocking Average,
(yr) Diameter

(No./ha) (cm)

10 10000 7
15 4700 13
20 3000 18
25 2200 21
30 1800 24
35 1500 27
40 1400 30
45 1300 31
50 1200 32

* -1
Average diameter of the 300 largest trees ha

Although a relationship between stocking levels and age in logging regrowth could not be
derived because of the youth of the stands, a model of the diameter growth for the seedling/
coppice regrowth based on the 300 largest trees per hectare was derived and is shown in Table
6. The slightly larger diameters in the logging regrowth as compared with the fire regrowth
may be a reflection of the growth advantage of coppice stems or lower stocking levels. The
model was based on 3 - to 17-year-old trees in plots in the coastal forest type. Only trees> 5
cm dbhob were used.

Table 6. Logging regrowth - average diameter.

5
Age (yr)

10 15 20

Average diameter (cm)

3. Basal Area

9 13 16 20

The fire regrowth plots were stratified by the two site qualities, two diameter sizes, and two
stocking levels to create sixteen strata for basal area growth. Because no stocking measurements
were available for Site Quality 1 and Site Quality 2, the eight strata theoretically represented by
those two site classes could not be developed. The results of the basal area models have been
given in Table 2. As shown, there are no data to provide results for two of the eight remaining
strata.

The logging regrowth basal area models which produced the results shown in Table 3 were
based on the seedling/coppice regrowth only. The stratification was accomplished using the site
classes and a model of the average basal area of the seedling/coppice regrowth,· as shown in
Table 7. Table 7 shows mean basal area values for the seedling/coppice· regrowth of logged
stands as derived from a modeL They were used to discriminate between stands with a high
regrowth basal area and stands with a low regrowth basal area. Only trees > 5 cm dbhob were
included in the model. Plots with a higher than average seedling/coppice basal area were
classed as high basal area and those with lower than average basal areas were classed as low
basal area.

Forestry Commission of New South Wales Technical Paper No. 53



Table 7.

An Analysis of Growth Data From Eucalypt Stands in the
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Logging regrowth - predicted basal area.

Age
(yr)

5
10
15
20
25

Site pUal~t~ 3
(ID ha )

4
8

17
21
28

Basal Area
Site pUali;.t~ 4

(ID ha )

1
3
9

11
15

The results of the stratification of the logging regrowth stands have also been shown graphically
in Figure 2. The purpose of the graphical representation was to demonstrate the straight line
nature of current basal area growth. This reflected the young age of the stands. With increasing
stand age, possibly around age 20 years, basal area will continue to increase but at a decreasing
rate thus deflecting the straight lines into a curve.

2D

o Ir--.,---r----r---,r----r-----r---r
6 8 10 12 1~ 16 18 20

Figure 2.

AGE IN YEARS

Graphical presentation of Table 3 showing the apparent straight line growth
pattern of the basal area per hectare of the seedling/coppice regrowth caused by
the young age of the logging plots. With increasing age beyond the available
data, growth should increase at a decreasing rate causing the straight line pattern
to deflect into a curve to the right.
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4. Volume

Accurate stand volumes for the fire regrowth cannot be computed from existing volume formulae
because of a lack of height data in the plots. The examples of plot volumes shown in Table 8
have been based upon rough estimates, and, as described earlier, they have over-estimated volume.
However, Equation 1 was used to derive volumes for the logging regeneration. The data in Table
8 were calculated for selected plots within each fire regrowth strata shown in Table 2. The
volumes were underbark estimates as from Equation 1 using the average height for each diameter
class as determined from all plots within a strata. Because heights were recorded for only the
tallest trees in each plot, the "average" height was taller than would be found had the entire plot
been measured. Therefore, the volume shown is an over-estimate and should be used for
comparison purposes only. .

Predicted volume and mean annual volume increment (MAl) for the four seedling/coppice strata
of the logging regrowth have been given in Tab1e 4. The Table shows that the highest predicted
MAl for the seedling/coppice component is 3 m per hectare per year beginning at age 14 years.
The data will not allow reliable volume predictions beyond age 17 years because of the young
age of the stands. Because the stands are still quite young, it might be expected that volume and
MAl are still increasing and culmination of MAl is still some time in the future. Volume growth,
as with basal area growth, follows a straight line function in these stands because of their young
age. As the stands age and further measurements are taken, it will be possible to refine the
volume growth model and extend growth predictions.

Table 9 gives the actual plot volume MAl of the seedling/coppice rather than the predicted MAl
from the model as shown in Table 4. The volume of the overstorey that existed at the age when
the plot was first measured is also shown to give some measure of overstorey competition. The
MAl is based on the volume growth that occurred after age 10 years which was considered to be
the minimum age at which effective stocking could be measured in these plots. Effective
stocking is defined here as the stocking at which the understorey stems (the seedlings and
coppice) are considered to have a competitive effect on the overstorey and become effective
competitors. The average and range of actual volume measurements from the plots used in the
analysis of logging regrowth are give in Table 9. The mean annual increment (MAl) shown
refers to the seedling/coppice components only and is within an age range of 10 to 17 years.
This has been compared with the volume of the residual overstorey at the time of the first plot
measurement. Only trees> 5 cm dbhob have been included.

Table 9. Logging regrowth - plot data.

Site Quality Site Quality 4

Coppiceandseedlings

3 -1 -1
MAI(m ha yr )
Range

Residualoverstorey

3 -1
Volume (m ha )
Range

High
Basal Area

2.3
(0.4-3.7)

30.4
(0-126.2)

Low
Basal Area

1.2
(0.7-2.7)

16.9
(0-59.0)

High
Basal Area

0.9
(0.2-2.1)

8.5
(0-22.5)

Low
Basal Area

0.4
(0.1-0.9)

33.0
(0-188.0)
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3 -1 -1 3 -1 -1
The plot MAl in Table 9 ranged from 3.7 m ha yr to 0.05 m ha yr, representing a major
difference in growth rates between the extremes of Site Class 3/High Basal Area and Site Class 4/
Low Basal Area stands.

Important competitive effects of the residual overstorey on E. sieberi regeneration have been
shown by Incoll (1979), but a significant correlation could not be found with these data, possibly
because of the simultaneous interaction of several variables in the plots. Those variables include
the quality and quantity of seedbed created during logging, the distribution, size, and seeding
capacity of the retained overstorey, the species seeding and/or coppicing habits, and the influence
of the weather at the time of harvest on seed germination and survival.
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DISCUSSION

1. Data Base

While the data base available for this study is extensive, a number of shortcomings were found as
analysis proceeded. A normal problem is the recurrent wildfires that affect stocking in a random
manner in the stands. Plots thus affected are not useful for modelling undisturbed basal area and
volume growth. When logging regrowth plots burned, their usefulness to this analysis ended
because they became a mixture of fire and logging regeneration, pre-burn and post-burn seedlings,
prebum and post-burn coppice, and various classes of residual trees.

A number of plots did not have all trees counted and measured which rendered them unusable for
stocking, basal area, and volume calculations. The Mumbulla S.F. plots, which produced Site
Quality I and Site Quality 2, were among those which were incompletely measured and could
not, therefore, be analysed for basal area and volume. Other plots had all of the trees measured
in some 'years but not in other years.

Because the logging regrowth plots are still young, predictive models based upon them are likely
to be inaccurate when extrapolated ahead in time.

A correlation could not be found between the competitive effect of the overstorey density on the
understorey growth in the logging regeneration, possibly because the existing experiments were
not designed to investigate this relationship. Also, the plots in the data base are not necessarily
representative of current management practices for overstorey retention.

Of all the plots available, 132 (approximately one third) were used during some portion of the
analysis.

2. Diameter

The decision to use 300 stems per hectare in the diameter model for the fire regrowth was made
after it was found that 300 trees provided the same relationship of average diameter with age for
mixed and for pure E. sieberi stands. Using fewer stems in the analysis, results in two diameter
models, one for mixed stands and one for stands with 90% or more E. sieberi. While this may
be a significant finding, there were only 18 usable fire regrowth plots available from which
productivity classes could be modelled. Stratification of the 18 usable plots into 16 productivity
classes ( 2 site qualities, 2 stocking levels, 2 diameter classes for mixed stands, and 2 diameter
classes for pure stands) left the data base so thinly spread that the statistical significance of the
resulting productivity classes was low. The question remains unanswered as to whether a finer
stratification of fire regrowth stands into those with a mixed composition and those with a
relatively pure Esieberi composition could result in significantly different predictions of future
growth from the models presented here.

3. Volume

Within the logging regeneration, the trees coded in the plot data as "good form advanced growth"
were initially included with the seedling/coppice regrowth for analysis because those stems will
contribute to future volume. However, when this component was removed from the analysis no
difference was detected in the results, perhaps because of the small numbers of trees in the "good
form" class. If good form advanced growth becomes a larger component of stands than was
found in these plots, it may become a significant factor in predicting future volume growth.
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The analysis points to the existence of 24 provisional productivity classes as shown in Table l.
Data is lacking to provide numbers and predictive models for all the classes or even to prove that
all the potential classes can be found in the forests, but the available data show that the classes so
far described are a useful predictor of future yields.

This study provides site classes specific to the silvertop ash-stringybark forests of the Eden
Region where management has assumed that site quality, with the exception of portions of the
Mumbuila S.F., falls within the lower range of the Victoria curves. While this assumption is
correct, the use of even the lower Victorian site index curves in the Region misrepresents the
productivity of New South Wales stands, providing an over-estimate of early growth in some
cases. A more meaningful measure of productivity for basal area and volume growth is provided
by the site classes identified here.

When the seedling/coppice regrowth of lpgging regrowth stands is co~sidered alone, the average
predicted volume MAl ranges from 1 m per hectare per year to 3 m per hectare per year
between the ages of 10 and 17 years on normal sites in the coastal forest types. It must be
emphasized that the stands being measured are still quite young, and that MAl is still increasing
with culmination of MAl still some time away. The differences in productivity are a function of
both site quality and the basal area of regrowth that becomes established within at least 17 years
after logging.

While a model of volume growth in fire regrowth could not be developed with the available data,
the relative volumes computed for individual representative plots indicate productivity differences
by site quality and by basal area strata.
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Appendix 1. Details of models used to describe stands and growth.

Equation coefficients
R

2
a b p

SITE QUALITY MODEL

Average height 100 tallest trees/hectare = a + b (In age)

Site Quality 1 -13.167235 14.971157 .9804 .0001
Site Quality 2 - 7.392937 11.472206 .9518 .0001
Site Quality 3 - 9.005351 9.478198 .8505 .0001
Site Quality 4 -15.119574 10.429544 .8729 .0001

FIRE REGENERATION MODELS

A. Stocking Model
2

Stems/hectare = a + b/age

822.007859 879856.00000 .5623 .0001

B. Diameter Model Mean diameter 300 largest trees = a + b (In age)

-30.020076 15.981577 .6785 .0001

C. Basal Area Model Basal area/hectare = a + b (in age)

a) Site Quality 3

Large Diameter/
Low Stocking -30.510090 20.120687 .8851 .0016

Small Diameter/
Low Stocking -56.803730 25.773621 .8112 .0001

Large Diameter/
High Stocking -75.945662 35.002354 .7391 .0001

b) Site Quality 4

Large Diameter/
High Stocking -88.452842 36.524443 .9484 .0001

Small Diameter/
High Stocking - 9.752392 11.862958 .6458 .0009

Small Diameter/
Low Stocking -87.796257 32.907738 .6901 .0001

Forestry Commission of New South Wales Technical Paper No. 53



Appendix cant.

An Analysis of Growth Data From Eucalypt Stands in the
-19- Coastal Forests of the Eden Region

Equation coefficients
a b

2
r p

AVERAGE HEIGHT AS A FUNCTION OF AVERAGE DIAMETER

a) Site Quality 3

Large Diameter/
High Stocking 6.334662 1.268727 .9102 .0001

Large Diameter/
Low Stocking 8.482726 0.928728 .8563 .0028

Small Diameter/
Low Stocking -0.918213 1.604241 .8138 .0001

b) Site Quality 4

Large Diameter/
High Stocking 16.060809 0.351248 .8384 .0038

Small Diameter/
High Stocking 7.877171 1.077854 .7400 .0003

Small Diameter/
Low Stocking 3.586522 1.183887 .8149 .0001

LOGGING REGENERATION MODELS

A. Diameter Model Diameter (ingrowth) = a + b (age)

5.868091 0.680662 .5291 .0001

B. Basal Area Model Basal area (ingrowth) = a + b (age)

a) Average basal area

Site Quality 3
Average Basal
Area/Age -5.388842 1.334028 .6918 .0001

Site Quality 4
Average Basal
Area/Age -4.195460 0.753402 .5629 .0001
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Appendix cont.

Equation coefficients 2
a b r p

b) Basal area growth - seedling and coppice

Site Quality 3
High Basal Area -6.806605 1.634128 .7801 .0001

Site Quality 3
Low Basal Area -3.503886 0.980280 .8669 .0001

Site Quality 4
High Basal Area -4.967212 0.953018 .7711 .0001

Site Quality 4
Low Basal Area -4.206668 0.641360 .6843 .0001

VOLUME MODEL Volume = a + b (age)

Site Quality 3
High Basal Area -24.986355 4.450140 .8480 .0001

Site Quality 3
Low Basal Area -15.748151 3.065521 .8511 .0001

Site Quality 4
High Basal Area - 9.503295 1.772552 .5789 .0001

Site Quality 4
Low Basal Area - 4.946027 0.795931 .5112 .0001
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