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Presentation Outline

• Priming points on Southwest climate
• The Colorado River and our water supply
• Current and projected climate and streamflow 

The ‘bad news’
• Water demand and adaptive measures

The ‘good news’
• Closing thoughts
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From Climate Assessment for the Southwest (CLIMAS)
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Cool season winter storms: November - March

From Climate Assessment for the Southwest (CLIMAS)
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(New York Times)
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The Colorado River and 
our water supply



Colorado River Basin

Harding et al. (HESSD, 2012)

Water supply for 40 million people, across 
six states, two countries

Largely managed by US Bureau of 
Reclamation

Most water from melting of snowpack in 
Upper Basin.

Governed by Colorado River Compact.  
Arizona has junior rights!



Lees Ferry

https://www.treeflow.info/content/colorado-r-lees-ferry-az-meko



“a twenty-year record … is 
adequate”

- Delphus Carpenter, 
Colorado River Compact 
negotiations

Courtesy John Fleck
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Central Arizona Project

Arizona Department of Water Resources



80% of Colorado River water is allocated to agriculture
The proverbial ‘elephant in the room’

Statistic from Nature Conservancy



By the end of it’s journey into Mexico, 
the Colorado River is tapped out!
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Photo in June 2007

Satellite images of Lake Powell 
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Varying soil moisture in southwestern North America, 800-2018. 

The straight horizontal center line indicates average moisture; 
blue line at bottom shows 2000-2018 mean. Green bars indicate 
abnormally wet periods, pink ones abnormally dry. The fluctuating 
red moisture line is based on tree-ring data until it converts to 
blue at the start of modern instrumental observations. 
(Adapted from Williams et al., Science, 2020)
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Article from 
Smithsonian Magazine
April 2020

Varying soil moisture in southwestern North America, 800-2018. 

Catalina Mountains near Tucson
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Current and Projected 
climate and streamflow 

‘The bad news’



Assessment of Climate Change in Southwest Report
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Assessment of Climate Change in Southwest Report



Assessment of Climate Change in 
Southwest Report
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Full 112-Member IPCC model Statistically Downscaled Ensemble Streamflow 
Projection: Upper Colorado at Lees Ferry

Underlying Assumptions:

Greater reduction in uncertainty with 
more ensemble members

Mean of the multi-model ensemble is  
our most confident metric because of 
cancellation of model error

Projections could be more dire, 
depending on climate sensitivity to 
greenhouse gases and type of modeling 
approach employed.

On order 10% 
decrease mid-century

Harding et al. (2012, HESSD)

Earlier peak streamflow
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Udall and Overpeck, Water Resources Research, 2017



22

Water Demand and 
Adaptive Measures

‘The good news’
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Courtesy John Fleck



Groundwater recharge ponds in Avra Valley



How the Santa Cruz River looks now in Tucson
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Tucson Water
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CLOSING THOUGHTS

• The bad news is that climate change is probably already causing 
Colorado streamflow to decrease.  This will continue into the future, 
primarily driven by temperature increases.

• The big risk is when the “megadrought” conditions occur, as these will 
be worse in warmer world.  These may cause large negative 
fluctuations in streamflow, that endanger our water supply if reservoirs 
reach critical levels.  And that might be happening right now!

• The good news is that we are adapting and decreasing water demand, 
even with a growing population.  These adaptations do not adversely 
affect our quality of life and help create a more sustainable and 
resilient water supply in the Southwest—for generations to come.


