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Urban Scaling Revisited: Size, Scale, and Shape
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Abstract In this research, we define four different sets of relationships that tie together theories and methods that describe and explain

how cities and their spatial locations change as they scale. By scaling we mean changes in the size of urban phenomena such as

population that take place as cities grow and more generically, how cities change over time. These relationships cover city size

distributions and the rank size rule, urban density functions that relate to how dense populations are with respect to their location

around the central area of cities, how gravitational interactions between locations scale with respect to distance, and finally

how attributes relating to size in cities such as income scale allometrically as cities change in size. These four relationships can

be associated with those who first popularised their form, which in the order we introduce them, are what we call Zipf’s Law,

Clark’s Law, Tobler’s Law, and Marshall’s Law. Having described their form, we illustrate their application to the distribution of

employment and populations for small areas and for whole cities in the UK, reflecting a form of spatial intelligence for planning

informed by the principles of urban scaling.
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