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a little short of the capacity limit is simply a consequence of the parameter values α  and γ .

Nevertheless, what we see here is classic capacitated growth - logistic growth - but through a

conversion process - a filter. Mature development grows according to the classic S-shaped

curve while available land declines as a mirror image of this. The structural diagram which

illustrates the way the three components of the model are related in Figure 1 suggests as

much.
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Fig 2: Trajectories of Development from the Basic Model

3  Simplifications and Extensions to the Aggregate Model

Some obvious simplifications need to be noted which ground the model in more conventional

exponential and logistic growth processes. First assume that there is no transition from new to
established development, that is γ = 0 , meaning that new development becomes established

immediately. In other words, the filter of new development no longer exists and we write the
overall capacity constraint as N t A t C( ) ( )+ = . Then the system of equations in (4) to (6)

collapses to

dN t

dt

dn t

dt
N t A t

( ) ( )
( ) ( )= = α ,

dP t

dt

( )
= 0, and 

dA t

dt

dN t

dt

( ) ( )
= − .

As the terms for dN t( )  and dA t( )  are symmetric, then we need only deal with one of these.

Noting that A t C N t( ) ( )= − , we can write dN t( )  as
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