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Growth & Yield modelling has been on 
for a long time (e.g. cf. FC Bulletins in 
the 1920’s) 

Aim to provide quantitative information 
for forest resource management 
decision making & production 
forecasting 



Linking Growth & Timber Quality Models 

Recent industrial concerns by industry about quality of timber harvested 
have stimulated the need for timber quality research into the impacts of 
silvicultural practices, on wood quality 

Trees are 
dissected to 
study to the 
deepest cells 
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To better satisfy multiple product demands in forestry, which are 
shifting from volume-oriented forest mgt. towards a value-
oriented forest mgt. 

To improve forest growth modelling which focuses on max. 
wood production by incorporating timber quality modelling
aspects much valued by industry. 

UK. PF will henceforth require both volume and timber quality 
forecasts. 

A biological link exist between tree growth & wood quality, and 
there is no reason why both approaches should continue to 
evolved independently. 
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Resource Characteristics Modelling OutputsResource Characteristics Modelling Outputs

Field Assessment 

Acoustic tools 
Field surveys 
Sample plots 
Harvester output 
Airborne LIDAR 
Terrestrial scanners 

Assessment of the 
Impact of Silviculture, 
Site and Genetics 

Genetics Experiments 
Spacing Trials 
Benchmarking 
Mature Stands 

Timber Properties 
Models 
Predict properties of 
standing trees under 
different conditions 

Link to sawing simulator 
& batten performance 
modelsTimber Performance 

Modelling 

MOE (clear wood) 
MOE (battens) 
MOR (clear wood) 
MOR (battens) 
Distortion 

Future Timber 
Resource Assessment 

Production forecasting 
Impact of site selection 
Impact of genetics 
Impact of silviculture 
Impact of changing 

climate 

Wood Properties 
Modelling 

MfA profiles 
Density profiles 
Grain angle 
Knot models 
Cell wall structure and 

nanomechanics 
Compression Wood 

distribution models 
Fibre properties 
Extractives 

Growth and Yield 
Modelling 

Added Value Products 

Laminated beams 
Massive wood 
Timber frame 
Pulp and paper 
Composites 
Advanced materials 

Improved Timber Processing 

Log and stand segregation in 
forest, roadside, log yard and 
sawmill line 
Improved sawing patterns 
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Integrated approached 
linking models & 
measurements in a DSS 

Envisaged Modelling approach: Linking models and Measurements together (courtesy of

Dr John Moore)
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Linking Growth & Timber Quality Models 

•Timber Quality Model is linked to the
Growth models (Forest YIELD 
Simulator) based on Yield Models
(Tables) by Edwards & Christie 1981. 

•To run the model for a given stand, a
yield class is specified, with a thinning
regime, stand age, and initial spacing. 

•Given the initial inputs, a specific
[Yield Table] is identified & accessed;
top height and mean diameter (dbh) are
read from the yield table, and mean tree
height is derived from top height; 

•These values (dbh & Ht) are then used
as inputs into a taper function which
specifies an average stem profile for the
mean tree in the stand, which forms the
basis of density profile model. 

Yi 
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Volume forecasting 

Value Forecasting 

Biomass Forecasting 
BSORT 
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• D. Distribution + Ht_DBH Model + Taper Function = Product Assortment 

• D. Distribution + Stem Straightness Model =Trees by Straightness Scores 

• D. Distribution + Ring Width Model + Timber Property Models [Density, 
MFA, MOE, MOR, etc…] 

• D. Distribution + Volume Eqns + Wood density ->Biomass & Carbon 
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• Strategic Level (e.g. Production Forecasting) 
• Modelled_Yield2_Table.xls 
• Operational (Stand) level 
• Product_Assortment_Example_Recent.xls 
• Pre-Harvest (Product Allocation) 
• Product_Allocation.xls 
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Improvement on the diameter distribution models (e.g. development of
species-[specific models). 

Need for more dynamic models at tree-level, suitable for timber quality
modelling. 

Adopt a mixed modelling/multi-level approach to address within tree 
and between site variations in wood quality. 

Investigate links between growth, timber models and Lidar technology. 

Validate/calibrate sub models (modules) within the timber quality model
and links to growth models. 
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