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Many typologies of urban and rural areas are based on average population or dwelling 

unit densities.  The problem is that measures based on these definitions are typically very 

sensitive to, and therefore distorted by arbitrary varying sizes of administrative or census 

area demarcations around villages, town centres or other population clusters. The 

alternative – as in the case of United Nations' Urban Area Concept – is to use satellite 

image interpretation and other spatial data mining techniques to define urban areas that 

are then essentially characterised by type of land cover or distance between buildings. 

However, neither this or the average density type measure is suitable for producing 

classifications of large areas that might be predominantly or functionally rural, despite 

the existence of isolated villages or small towns. The same applies to the other end of the 

spectrum, where there is often a need to define large contiguous areas or districts as 

functionally urban (or metropolitan), despite the existence of pockets of farmland and 

other typical land uses usually associated with rural areas. 

 

This paper deals with an attempt to define a functional typology of urban and rural areas, 

defined in terms of functional (urban) accessibility. This can be defined as the 

accessibility of the complete range of urban functions that are typically found in a central 

place hierarchy (or functional region) consisting of villages; small towns; medium-sized 

towns; and major towns or metropolitan nodes.  

 

The application of this approach to South Africa was undertaken by using a variety of 

ArcGIS routines as well as Utrecht University’s Flowmap model and a specially written 

software tool. All relevant data – including population census data, the recent StatsSA 

urban function index (UFI, available for XXX central places within South Africa), and 

road speed data – was first assembled in terms of the South African Geospatial Analysis 

Platform (GAP)
1
. This platform consists of: 1) 24 955 so-called mesozones with an 

average size of 50km
2
; 2) a strategic digital road network and “Delauny-type” 

connections between adjacent zones (linking most of the zones except mountainous, 

inaccessible zones); 3) a multi-scale spatial data mining workbench; and 4) a range of 

assembled and derived territorial indicators (including derived indicators of the sectoral 

composition and value of economic activity per mesozone).  

 

The second step was to develop a seven category classification of all “central-place 

mesozones” – a selection of XXXX mesozones that either contain village centres, town 

centres or metropolitan nodes, or are part of a major town or metropolitan complex (with 

inferred UFI values based on the occurrence of commercial land use and/or nearness to 

CBDs and other major nodes). Using the ArcGIS network analysis routines and the GAP 

                                                 

1
 GAP 1 was produced in May 2006 as a joint initiative by the CSIR, the dti and the Presidency’s Policy Advice and 

Coordination Unit (PCAS). A refined version (GAP 2) has been subsequently produced (available in CD form from 

June 2007) by the CSIR and PCAS, with financial support from GTZ. 



digital road network, the next step was to calculate origin-destination minimum travel 

times for the mesozones (i.e. each of the 23 000??? “linked” mesozones within the 

country) to the closest zone of each of the seven central place categories.. The fourth step 

was to apply the specially written software to calculate weighted travel time indexes for 

four main classes of nearest destinations: 1) nearest village zone (one sub-class); 2) 

nearest small town zone (three sub-classes); 3) nearest medium town or metro suburban 

zone (two sub-classes); and 4) nearest zone classified as a major town or metropolitan 

node (one sub-class). Different weight sets were defined and used to allow for sub-class 

variations, and two weighted travel time indexes were calculated: 

o Index 1: A basic urban accessibility index, expressed in terms of weighted travel 

time, with villages and small towns given 55% - 70% of the total weight; 

o Index 2: A mid to high order urban accessibility index, with villages and small 

towns given only 25% of the total weight. 

 

Using both indexes, the fifth and final step was to define threshold values and ranges of 

weighted travel times for four types of functional rural and urban areas: 1) deep rural; 

2) rural; 3) urban; and 4) major urban. This was then partly revised and extended (with a 

fifth category: major metropolitan), incorporating the results of income proximity counts 

(in this case the estimated  total household income within 15 minutes and 45 minutes 

travel time from each zone, adjusted with a distance decay function). 

 

Besides producing a nationwide map and calculating associated area, economic activity, 

population and population density statistics for each broad urban/rural type, the Flowmap 

software was used, finally, to produce a demarcation of functional regions around each 

major town or metropolitan complex. This demarcation was mapped and then also used 

to calculate summary statistics (i.e. for each functional region). 

 


