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Increasing urban settlement and growing water consumption urged emphasis to be placed on better
managing the water resources. The water footprint, as a consumption-based indicator of water use, has
become popular in measuring water sustainability in recent decades. This project assessed the
Importance of water footprint indicators amongst other common urban indicators in cities clustering
based on data collected form 65 major U.S. cities. Self-organising maps are employed to depict the
cities’ similarities in a multidimensional space.
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Figure 1: Schematic representation of the WF components used at different stages along the whole supply chain.
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SOM models are 2D rectangular or hexagonal grids, which map
data patterns from the input space onto an output space,
comprised of an n-dimensional grid of neurons or units.
Topological relationships are preserved; patterns in the input
space that are close together will be mapped to neighbouring
units in the output space, vice versa (Fig. 2). The method
employed In this analysis Is adapted from that primarily
developed by Kohonen (2001), performed with the R modelling
platform which emphasises on results visualisation.
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Figure 2: lllustration of the training of a Self-Organising Map

In total eight indicators are assessed (Table 1). To identify
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Table 1: Indicators used for city clustering
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Six major clusters are identified for Cases I, Il and lll (Fig. 3(a)-(c)). Results from base cases and further
testing of indicator combinations show that cities are classified mainly by WF indicators.

Chicago New York

. Phoenix
San Francisco Dallas-Fort Wortt

W Dallas-Fort
Worth

/ Phoenix .
f \[
San Francisco '

Miami

Figure 3(a): SOM Training Result for Case | Figure 3(b): SOM Training Result for Case |l Figure 3(c): SOM Training Results for Case Il

CITIES RE-GROUPING
Based on the characteristics of each clusters, the cities are re-grouped into five new categories (Fig. 4).
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T N Further geographical mappings suggested that
T e TN these patterns might be influenced by U.S. spatial
rainfall data, land use and population density.

Figure 4: Re-grouping of cities based on clusters characteristics
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In addition, mapping of the five categories show that
they greatly overlap with the 11 U.S. megaregions
(Fig. 5) which are defined by:
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WF dominated cities mainly lie in agricultural
/industrial-oriented regions, whereas the rest fall into
service-oriented area, mostly with small overall WF.
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Itis th us bel | eved that Figure 5: 11 U.S. megaregions proposed by Regional Plan Association (2016)
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