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The background of the work

Dissatisfaction with urban growth models based on CA 
(or well...), including those developed by myself and 
co-workers (Also Batty, Xie, White, Engelen, Clarke 
etc).

Batty originally acted on the insight that CAs could 
capture the distributed and local-biased dynamics of 
urban growth.

However, no matter how hard I tried, the CA:s could 
never reproduce any of the scaling relationships that 
are typical of urban clusters and systems.



So...

We did some thinking, and the result was a 

hybrid between a classical cellular model and 

a scale-free network.

We then obtained a land value map of 

Sweden (100X100 meter cells), which at the 

time was remarkably complete and detailed.



The result...

...was a model that actually reproduced a 
good number of statistiscal features of urban 
systems that were known, along with a 
number that weren’t known. 

Most importantly, it did so with very few 
parameters and assumptions (as urban 
growth modeling goes at least) and on many 
levels of observation at the same time. 



The model

Land values are typically seen as proportional to the 
ability of the tenant to pay rent, which it typically does 
due to income streams.

• Income streams, fundamentally, involve trade 
(economic exchange). 

• Trade happens over distance.

• The best guess, with no extra knowledge, of the 
growth rate of an activity, is preferential growth.

So...



Network

...therefore, the idea that a preferential 

attachment network would be a suitable model 

was not far fetched: preferential growth with the 

potential to bias attachement with distance. 

The degree of the nodes, then are taken to 

represent a measure of economic activity, which 

should be observable (on average) as land value.



The scheme...

All nodes exist from start and are arranged in a 2D grid. 
The nodes are the cells from the CA perspective. 

In order to handle the introduction of new 
development, a CA-style scheme had to be used. 

As a CA, cells can take 3 states:

1. Undeveloped

2. Perimeter

3. Developed



Network growth

Growth takes place in two steps: primary and 

secondary growth.

These can be either multiplicative or additive.

Additive growth can mean many things, but it 

is really all reasons why anyone should build 

something from scratch.







Primary growth

Index i denotes a cell/node. q1+q2=1 controls the relative amount of additive 

and multiplicative growth.

The a parameters denotes availability of infrastructure in cells. For Internal, 

a_i=1, for Perimeter a_i=b (a parameter) and for External



Secondary growth



Let us note...

...that power law distributed land values are 

predicted without spatiality.

Hence, the question as far as they are 

concerned is rather: do they survive spatiality.

It turns out that they do...



Let us also note...

That most parameters could be approximated 

directly from the empirical data and did not 

have to be just tuned by hand. Please see 

paper for details.






