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represents the water used in its production.
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Through the exchange of commodities and

their associated virtual water content, cities are

network theory to analyze topological properties of virtual water flows for major U.S. cities.
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hydroeconomically (virtually) interconnected giving rise to
network structures.

Network is composed of 65 cities, 33 remainders of state, and 17 full states. They are represented as nodes and
weighted directed links, symbolizing the volume and direction of the virtual water flows associated with the
transfer of agricultural, livestock and industrial commodities.

Communities of cities

A database of virtual water flows was

Z generated using Freight Analysis Network (FAF3)
data of commodity flows and virtual water content

(megaregions)
with strong interdependencies
are detected in the topological

of commaodities. analysis of the network.
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National . Nebraska, lowa, Texas, and Kansas have the . Cities of Houston, New Orleans, and Chicago have
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. Cities are strongly connected. Remainders of . Cities of Chicago and Los Angeles are detected as
p N states and full states are weakly connected. “hubs” based on centrality measures.
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Contact information 5 Water footprint is dominated by agricultural and livestock commodities, and by indirect water use (virtual water).

, The topological analysis of the network shows the formation of megaregions and hubs. Future work will involve the
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, . 3 analysis of a dynamic network and possible cascading effects due to stressors.
Advisor: Alfonso Mejia (amejia@engr.psu.edu)




