Modeling and Visualizing Food-Energy-Water Interactions at the Metropolitan Scale

o D.A. Sampson'!?4, G. Mascaro?, R. Maciejewski4, R. M. Aggarwal'2, D. D. White!, H. Sarjoughian?,

CAP LTER F. Lei?, M. Mudara*, X. Guan3,A. Mounir3, M. Roy Choudhury?

_ _ _ (1) Global Futures Laboratory, (2) School of Sustainability, (3) School of Sustainable Engineering ASU Skysong, 1365 N.
241 Al Scientists Meetlng & Poster and the Built Environment, (4) School of Computing and Augmented Intelligence Scottsdale Rd, Scottsdale, A7

Symposium 25 March 2022. Engineering, Arizona State University, Tempe, AZ 85287 USA

% Arizona State
University

Software Design

Python.org

Project Design

» The food-energy-water (FEWV) sectors (as networked material and energy flows) co-occur in
the urban metabolism system (UM) along with |) Governance networks, 2) Urban
infrastructure and form, and 3) Socio-economic drivers. In AZ irrigated agriculture must also be
considered.
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» We focused on the FEW nexus as influenced by climate change, agricultural cropping choice,
energy policy, population growth, and the role of governance in the Phoenix Active v Back end: User interface for scenario generation ——) . e
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= LEAP (energy)
= Statistical Crop Model (SCM) (proportion of crops planted)
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»> Scenarios:
"= Aurban water use efficiency
= A energy sectors over time
= A cropping patterns
= Climate change/ influence on all sectors
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(3) Human-computer-interactions along with alternative visualizations will assess what technologies can v FEW Index = 3\ Sl x S| % S " E— ' Bramw BT
best support “sense making” when analyzing the FEW nexus food energy v A/

water \ VAW /
(4) The potential role of climate change impacts on water & energy use, and cropping patterns and
crop Yields in the Phoenix metropolitan region are being examined
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