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Table 6. The estimated stand age, stand basal area, stand volume and stand density of the 25 sample stands in regrowth brown barrel forests. 
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FOREST GROWTH MODELLING 

This section aims to - (1) provide an outline of the approach being adopted for modelling the irregular 
mixed-species regrowth forests of south-east New South Wales; (2) give an account of the constraints of 
available information for modelling the growth of the irregular forests; (3) illustrate some desired"features 
of the growth models to be constructed; and (4) identify the component models which need to be 
constructed for growth prediction. Literature on modelling techniques are extensive and it is beyond tbe 
scope of this report to provide a review. However, it is expected that modelling techniques will have to 
be developed and tested when work on growth modelling starts after enough data are obtained. 

The majority of growth and yield models used in forestry are empirically constructed and fall into three 
broad categories: (1) whole stand models, (2) diameter class models and (3) individual tree models (Davis 
and Johnson 1986, Daniels and Burkhart 1988). Whole stand models usually use stand level variables such 
as stand basal area, stand density, site index, stand age to predict future stand growth and diameter 
distribution. Diameter class models divide a stand into a number of diameter classes (cohorts) and use the 

" classes as the basic units for modelling. Individual tree models can be either distance-indePendent or 
distance-dependent (Munro 1974). Distance-independent individual tree models do not use the spatial 
distribution of individual trees iil a stand, and therefore do not take competition between individual trees 
into account. Distance-dependentmodeis use the spatial distribution of trees and take the distance and size 
of neighbours into account. The three categories represent modelling approaches which vary in structural 
complexity and output detail. 

Stand level approaches have seldom been adopted in modelling uneven-aged mixed species forests (e.g. 
Turner 1966, Moser and Hall 1969, Mendoza and GumpalI987). More often diameter class models and 
individual tree model are employed (e.g. Stage 1973, Ek. 1974, Leak and Graber 1976, Monserud and Ek. 
1977, Leary 1979, Hann 1980, Kilgour 1982, Goodwin 1988, Vanc1ay 1989). Because individual tree 
models provide the greatest flexibility in predicting growth under a wide range of stand conditions and 
management alternatives, an individual tree approach is the most desirable for modelling the irregular 
mixed-species regrowth eucalypt forests of south-east New South Wales. 

In choosing this approach, the constraints of available information for growth modelling of the irregular 
forests and some desired features of the growth models to be constructed were also considered. The 
constraints are: 

1. There will be only a small database for a wide range of forest types and stand conditions. 

2. Mortality data will not be available in the near future. 

3. There is a very limited understanding of stand dynamics of irregular mixed-species forests 
generally. 

4. Data obtained from current sampling may not reflect future management practice. 

5. There is limited experience in modelling irregular eucalypt forests in Australia. 
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However, the growth models to be ~nstructed under these constraints should have some desired features, 
which include: .: . 

1. Efficiency in ~ing the limited growth information. 

2. Simplicity in structure so that models can be easily updated when new data are available. 

3. Incorporation of site information (such as what is provided by the forest resources information 
database) to make future links with forestry GIS possible. 

4. Capacity to predict forest growth under varying stand conditions in sufficient detail for 
management decisions. 

5. Flexibility in simulating tree and stand growthundersilvicultural and management alternatives, 
even when data for which do not presently exist 

6. Ooseness to biological growth processes of trees in the irregular forests. 

To have such desired features, the growth models must consist of some essential component models: 

(a) Diameter growth model 

(b) Height growth model 

(c) Mortality model 

(d) Ingrowth model 

(e) Site index model 

(t) Bark thickness model 

These component models will be developed individually and incorporated into a system with input and 
. output specifications. The design of the system needs to corisideruserrequirements and system efficiency. 
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FUTURE.DIRECTIONS FOR THE PROJECT 

The south-east regrowth forest growth and yield modelling project requires an appreciable level of 
mathematical, statistical skills as well as forest silvicultural expertise. Projects of this dimension and 
complexity usually involve long-term research efforts from well co-ordinated team w~rk. However, all 
interim results are of immediate use to forest management 

The rate of output from the project depends largely on maintained level of resources, but planned progress 
can be expected in the follOwing areas: 

1. A technical document and a simple application software will be written to assist management 
staff to extract required information from the forest resources and management database 
within a year's time. Also procedures to update the database will be established. 

2. Field sampling of atleast 60 more temporary plots in the tableland area will be completed over 
the three years. 

3. Between 60 and 100 permanent growthplots alongside the temporary plots will be established 
to obtain future growthandmortality dataforbuildingmortalityfunctions andmodel validation. 
This work. will require a year of field work.. 

4. A plan for establishing permanent growth plots in the coastal area will be prepared and 
implemented within a year. 

5. Provisional volume equations developed for the important commercial' species in the 
tableland forests will be updated and finalised in two to three years' time. During this time 
volume equations to variable top limit diameters and taper equations will also be developed. 

6. Tree ring measurements will continue even after field sampling stops. In two years' time the 
measurements will provide diameter growth data from at least 80 plots. Efforts will be made 
to establish a standard tree ring chronology and a method of crossdating in the tableland area. 

7. The effects of overstorey on the growth of regrowth trees will be examined at both stand and 
individual tree level. The study will be completed within two years. 

8. A system for growth prediction will be designed for the tableland regrowth forests within two 
years. The core of the growth models will be developed and validated within three years. 
Other component models will have to be developed until data are available. 

9. A collaborative research on defects with Biology Section will be established and initial 
results will be obtained within a year. These results will provide a basis for merchantability 
modelling. 

10. Collaborative research work. with researchers in other research organisations will be set up 
to investigate the possibility of incorporating mechanistic modelling approach in developing 
di.stan~-dependentindividualtreemodeltosimulatetreeandstandgrowthundersilvicultural 
and management alternatives for which data do not presently exist 
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The progress in these areas will provide a good basis for yield modelling wheremerchantability and harvest 
models are the two essential components. , They will be developed after work on growth modelling is 
completed. It can be expected that, with appropriate inventory'data on residual stands after logging, the 
final product of this project will provide forest management the ability to determine the growth and yield 
and examine alternative management strategies of regrowth forests in south-east New South Wales. 
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