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Fig. 1 Two types of urbanization curves
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Fig. 2 The S-shaped curve of US urbanization and J-shaped curve of India urbanization
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On the Urbanization Curves: Types, Stages, and Research Methods

CHEN Yan-guang

(Department of Geography, College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: The curves on the change of level of urbanization over time are called urbanization curves, which are
in fact models of the progress of urbanization based on empirical evidences from developed countries and de-
veloping countries. There are two types of urbanization curves. One is S-shaped curve, and the other, J-shaped
curve. The S-curve can be modeled with the logistic function, while the J-curve cannot be described by the lo-
gistic function. The former is applicable to the developed countries, whereas the latter is applicable to the de-
veloping countries. So far, there have been more studies on the S-shaped curve. However, fewer studies have
been devoted to the J-shaped curve of urbanization. Consequently, we know little about the general principle
on the J-shaped curve and its underlying rationale, which remain to be further explored in the future. In this pa-
per, various studies on urbanization curves are systemized to form a framework of models on the level of ur-
banization. The logistic curve was once divided into three stages by Northam (1979): initial stage, acceleration
stage, and terminal stage. However, the Northam's proposal is just a phenomenological theory with several de-
fects: first, the definition of 'acceleration stage' is not correct; second, there are no theoretical basis and critical
scale for the divisions. It can be proved that the logistic process falls into four phases. Taking half of urbaniza-
tion level capacity as a tipping point, the logistic curve is divided into two stages: acceleration stage (urban ma-
jority) and deceleration stage (urban minority). The tipping point can be determined by two methods of elemen-
tary mathematics. Then the two stages are respectively divided into two sub-stages by means of the exponen-
tial law of urban-rural ratio with a parameter as characteristic length. Now, urbanization process can be divided
into four stages: initial stage, acceleration stage, deceleration stage, and terminal stage. Also it can be divided
into three stages: initial stage, celerity stage (including acceleration stage and deceleration stage), and terminal
stage. Two methods are always applied to the research of urbanization curves and the related urbanization dy-
namics. One is phenomenological analysis, and the other, theoreticalogical analysis, which consists of three ap-
proaches: urban-rural allometric growth, urban-rural population replacement, and urban-rural population inter-
action dynamics. Urban-rural allometric growth analysis is a kind of scaling analysis. Urban-rural population
replacement suggests a new dynamical analysis. Urban-rural interaction comprises linear dynamics and nonlin-
ear dynamics. The linear dynamics is based on the well-known Keyfitz-Rogers model, whereas the nonlinear
dynamical analysis can be employed to interpret the similarities and differences between the S-shaped and
J-shaped curves. China’ s urbanization process can be described with the J-shaped curve rather than the
S-shaped curve. The studies on the urbanization curves will be significant for understanding the dynamical
mechanism and essence of Chinese urbanization.

Key words: level of urbanization; urbanization curve; S-shaped curve; J-shaped curve; allometric growth; ur-

ban-rural replacement; urban-rural population interaction



