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Complex Integrated Water Planning in the 215t Century

“Unfortunately, in a complex and increasingly
interdependent world, issues such as water, energy,
agriculture, the environment or rural development are
becoming increasingly interrelated and interdependent.
Accordingly, integrated management of any one of these
resources is not technically possible and institutionally and

managerial feasible, because of accelerating overlaps and
interlinkages with the other resource and development

sectors.”

- Asit Biswas, 2008



Planning Across Sectors

* How do actions affect other sectors in complex systems?

Water-efficient landscapes and effects on urban trees Indoor water conservation and
wastewater management
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Big Question

What will urban water conservation
look like in 15 years?



Some Themes for Future Urban Water Conservation

What demand management strategies are cost-effective?

* Landscape transformation, household leak detection, new indoor
fixture technologies

Beyond technology
» Qutreach, education, behavior change, and social attitudes
* Linking drought effects with fiscal planning

Using data, but not swimming in it

Planning across “full cycles”
of water management

Uncertainty in policies, technology, o TN W
and droug T Source: Forbes.com



Estimation
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Integrating Data and Methods

Modeling future water demand for water suppliers in
California based on multiple methods

Actual vs. Modeled Water Use: CA0410002 (r2=0.955)
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L4 L4 Incentivized Replacement Rates of Efficient Indoor Fixtures and Outdoor Turf
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Annual replacement rates of fixtures through utility

demand forecasting rebate programs (2010-2020)

Saturation Rates by Fixture and Year
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Estimating change in saturation of
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Conservation rebate program offerings in California in 2019

[ Greywater Systems (Laundry to Landscape)
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Implications

* Fewer toilets or washers to replace to meet
compliance reductions

e Comes down to leaks and lawns

« Uncertainty makes it difficult to read the tea leaves



Sources of Uncertainty

° POlICy Will fixture efficiency
improvements be cost-

 Technology effective?
) (Photo credit: wayfair.com)

* Climate

Climate modeling demonstrates
a future of more extreme heat and dry periods

_ Historic Period (1975-2005): HadGEM2-ES _ Future Period (2020-2050): HadGEM2-ES
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Mitigation and adaptation actions with
policy changes (photo credit: KTLA) 11



Tour of the Sacramento State Campus LID Project
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SpeCiaI Than ks: Rio Hondo Spreading Grounds, Los Angeles,

CA
CalWEP, Alliance for Water Efficiency Source: E. Porse
Urban retail water supply community

Wastewater management community
Urban parkland management community

Data (still being populated):
Bl N ]

Project Reports
& Links Hydroshare

Contact

erik.porse@owp.csus.edu
http://www.erikporse.net

kaplanj@csus.edu
https://www.csus.edu/faculty/k/kaplanj/




URWS Residential Mitigation and Adaptation Actions

Evaluated what “will” happen with no regulations as part

of a baseline, then evaluate the future impact of

regulations

Baseline Conditions
On-going efficiency
Population change

Climate and drought
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