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Theoretical growth functions

 Allow interpretation of the function parameters and helps to impose restrictions on
the values that the parameters can take to be biologically consistente

 Theoretical growth functions are grouped according to their functional form in:
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 Lundqvist-Korf type
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Growth curves for different tree variables

• All tree variables “grow” 
according to a sigmoid curve

• However, the length of the 4 
stages is different leading to 
different shapes
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 Richards type
A - assymptote
k – rate of decrease of the absolute growth rate
(higher values of K produce higher growth rates)
m - shape parameter (usually 2/3)
(smaller values of m result in higher growth rates)
c- for initial conditions such as Y0=0, leads to c=1
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 Lundqvist-Korf type

 Richards type
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But how to model the growth of several plots?

 There are several methods to simultaneously model the growth of

several plots:

1. Expressing the parameters as a function of site and/or tree/stand

variables

2. Using growth functions formulated as difference equations – ADA
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1. Expressing the parameters as a function of site and/or 
tree/stand variables

 Lundqvist-Korf type Height A= A0 + A1*S
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2. Using growth functions formulated as difference 
equations – ADA

• Lundqvist-A: with A as free parameter 
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 Lundqvist-Korf type Height

The height (hdom) at a given age must be 
expressed as a function of the given age (t), an 
initial age (t0 ) and an initial height (hdom0), 
that is: hdom = f (t , hdom0 , t0 ). 

The height (hdom2) at a future age must be 
expressed as a function of the future age (t2), 
a current age (t1 ) and a current height 
(hdom1), that is: hdom2 = f (t2 , hdom1, t1 ). 



2. Using growth functions formulated as difference 
equations – ADA

 Lundqvist-Korf type Height

Lundqvist-A: with A as free parameter



Table 1. Site Index and dominant height projection functions. 
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model a0 a1 n 

(1)  and  (2) 29.0669 0.2880 0.4890 

Where SI is the site index; hdom is the stand dominant height; t is the stand age; tp is a standard age 
(tp=10 for eucalyptus); DR is the number of days with rain (see the list of Symbols) and the indices 1 and 
2 represent the instants in time. 
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