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The West has a drier, more variable climate
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Source: A) Oregon State University (2015); B) Dettinger (2011)



20th Century solution: Build storage and 

conveyance to get water to farms and people
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Source: a) Hanak et al. Managing CA’s Water (2011); b) USGS (2010 applied water use)



Climate prospects: Warmer, more variable, 

possibly drier
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Source: http://www.climatewizard.org/ Precipitation ensemble average, SRES emission scenario A2

http://www.climatewizard.org/
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Diversification is key to coping with water 

scarcity
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 New sources (e.g., recycled 

wastewater, stormwater)

 Regional approaches (e.g., 

interties, shared sources)

 Efficient use (demand 

management, trading, 

banking)

 Incentives matter (for 

institutions and customers)
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Aquatic ecosystems are in big trouble
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US Endangered Species Act

fish listings
 Flow alteration 

(volume, timing, 

quality)

 Wetland removal 

(95% gone in CA)

 Destruction of 

riparian habitat



“List and mitigate” isn’t working, and conditions 

will worsen with climate change
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California’s freshwater fishes in decline

SOURCE:  Water for the Environment (PPIC, 2015), from studies by P. Moyle et al.  (UC Davis)



Can’t go back, so which way forward?

 Reserves and restoration cannot 

suffice

 Reconciliation ecology

– Acknowledges extent of human 

footprint

– Makes this footprint more 

“careful”

– Uses technology to support 

ecosystem goals
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Oxford Univ. Press, 2003



Ecosystem reconciliation approaches needed
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Matilija Dam: multi-benefit dam removal

Yolo Bypass: multi-benefit
flood management

Putah Creek: natural flow regime
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21st Century water management will require 

institutions to work differently

 Watershed scale

 Coordinated vision

 Local engagement

 More flexible oversight 

(e.g., pro-active 

permitting)

 Big-picture accountability
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A simplified model of Delta 

institutions

Courtesy: Jeff Mount



Meeting these challenges also calls for 

researchers to work across disciplines 
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Notes on the use of these slides
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These slides were created to accompany a presentation. 

They do not include full documentation of sources, data 

samples, methods, and interpretations. To avoid 

misinterpretations, please contact:

Ellen Hanak (hanak@ppic.org; 415-291-4433)

Thank you for your interest in this work.


