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• This presentation addresses challenges faced by the agricultural sector in the 
Colorado River Basin, which has been experiencing low flows due to climate 
change for over 20 years. 

• Agricultural activities include those of private landowners in multiple states and 
countries, as well as those of sovereign Tribal Nations. 

• The significant and growing imbalance between water demand and supply in 
the Basin can be considered a wicked water problem. 

• Highlighting the complexities associated with a layered governance and the 
legal system of water rights, the options for adapting to reduced river flows are 
discussed. 

• The presentation underscores how the governance framework is a critical 
determinant of the processes for identifying and implementing solutions.

Abstract



• Resource Availability
• Location of water demands and supplies
• Economics 
• Historic and Current Legal/Institutional Framework 
• The nature of involvement of multiple governmental and non-governmental 

entities, including the extent of centralized versus decentralized decision 
making

• Politics of Area
• Public values and socio-cultural factors
• Historical context
• Information
• Etc…

Water policy and management reflect 
many determining factors

Importance of Context
Megdal, Graduate Water Policy class, January 14, 2022 3
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Water Cycle Context
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Colorado River 
Drainage Basin  
637,000 km2

~40 million 
people depend 
on Colorado 
River water

Arizona land area  
295,253 km²
Population = 7.4 
million in 2020

Israel land area  
22,140 km²

Geographic Context
Colorado River 

Basin (CRB)  



Lake 
Mead

Colorado 
River Basin 

(CRB)  



Legal-governance context
U.S. water governance is highly decentralized
Layered, sometimes overlapping responsibilities

7



• “Wicked Water Problems” are big problems 
that do not have a simple pathway to 
resolving them.

• Some reasons
• incomplete or contradictory knowledge 
• the number of people and opinions 

involved
• the large economic burden 
• the interconnected nature of these 

problems with other problems [e.g., 
geopolitics, poverty]

• Collaboration and interdisciplinary work are 
necessary for addressing Wicked Water 
Problems.  Process is important

• Supply-demand imbalance in the Colorado 
River Basin is a wicked problem.

Wicked Water Problems Context
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https://awra.org/Members/Publications/
IMPACT.aspx for free download

https://awra.org/Members/Publications/IMPACT.aspx
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Water supply-demand imbalances – The Colorado River 
Basin – An example of a wicked water problem

Source:  Municipal Leader Magazine, April 2022

May 8, 2022 
Guest Opinion
Arizona Republic 

Source:  Los Angeles Times article, link here

https://www.latimes.com/environment/story/2022-07-01/its-such-a-strange-thing-to-see-photos-show-lake-mead-on-the-verge-of-becoming-a-dead-pool
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June 2021

June 2022
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• Population of 7.2 million people expected to almost 
double by 2050. 

• Land area = 295,254 km², compared to Singapore’s 
721.5 km²; highly urbanized

• Water use estimated to be about 7 Million Acre Feet 
(MAF) (8,633 MCM)
• Slightly > 40% of total is groundwater
• Approx. 3% is reclaimed water
• Of the remaining use, which is surface water, 2.8 MAF 

(3,453 MCM) has been from the Colorado River
• Central Arizona Project (CAP) can deliver 1.5 to 

1.6 MAF (1,850 MCM) annually
• Approx. 70% of water in Arizona diverted or extracted by 

agriculture
• Groundwater managed in designated Active 

Management Areas (AMAs) only
• Groundwater and surface water laws not integrated

Arizona Snapshot
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Central Arizona Project canal is 540 km 
long, pumps water to 730 m, and was 
designed to deliver ~1850 MCM 
annually.  CAP is the largest consumer 
of electricity in Arizona.
https://www.cap-az.com/

Central Arizona Project

Arizona is highly impacted 
by cutbacks in deliveries of 

Colorado River Water

https://wrrc.arizona.edu/reflections

https://www.cap-az.com/
https://wrrc.arizona.edu/reflections
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August 23, 2021May 22, 2022

Things have gone from bad to worse quickly.
Lake Mead only 30% full as of May 2022
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Recently published article on Arizona policy 
options

https://rnrf.org/wp-content/uploads/2022/05/RRJV37N3.pdf

https://rnrf.org/wp-content/uploads/2022/05/RRJV37N3.pdf
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Another recently published article on Managed 
Aquifer Recharge

Recent Article (June 15, 2022)
Managed Aquifer Recharge – MAR as a 
mechanism to advance water policy goals
https://wrrc.arizona.edu/publications/reports/man
aged-aquifer-recharge

https://wrrc.arizona.edu/publications/reports/managed-aquifer-recharge
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• Basin-wide, agriculture uses about 80% 
of Colorado River water

• In Arizona, agriculture uses about 70% of
all water sources

• California is a major agricultural producer 
for the national and world

• In addition to the water supply issues of 
the Colorado River Basin, California 
watersheds are experiences severe 
drought/aridification

Therefore, in addition to all the issues about
food safety and water quality, there are 
significant questions about water supply at 
a time food production must increase 
globally.

What does all this mean for food security?
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Agriculture in Central Arizona
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Agriculture in Yuma, Arizona

The Yuma area, including the Imperial Valley across the California border, produces about 90 percent of all the 
leafy vegetables grown in the United States from November to March, when it's too cold to grow produce in most 
of the rest of the country. https://www.huffpost.com/entry/yuma-lettuce_n_6796398

https://www.huffpost.com/entry/yuma-lettuce_n_6796398
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Abstract: Many consider gravity-flow irrigation inefficient and deride its use. Yet, there are cases 
where gravity-flow irrigation can play an important role in highly productive and profitable 
agriculture. This perspective article reviews the literature on the profitability and efficiency of 
gravity systems. It then reviews the history of water management in Yuma, Arizona, which is 
one of the most productive agricultural areas in the United States. Through extensive changes 
in irrigation technologies, changes in production practices, and investments in irrigation 
infrastructure, Yuma agriculture dramatically shifted from perennial and summer-centric crop 
production to winter-centric, multi-crop systems that are focused on high-value vegetable crops. 
These innovations have led to improvement in various irrigation efficiency measures and overall 
water conservation. Return flows from the system, which were once characterized as an 
indicator of inefficiency, provide valuable environmental services to the Colorado River Delta 
ecosystem. Yuma’s history illustrates that innovative gravity-flow systems can be productive and 
water-conserving, and that a system-wide perspective is critical in evaluating irrigation systems.

https://www.mdpi.com/2071-1050/10/5/1548

https://www.mdpi.com/2071-1050/10/5/1548
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• Developing information collaboratively
• Developing partnerships
• Considering and implementing options

• Conservation (efficiency ≠ conservation)
• Desalination
• Reuse
• Water banking – managed aquifer 

recharge
• Voluntary transactions, marketing, 

moving water
• Rainwater harvesting; grey water 

systems
• New ways of designing the built 

environment
• Agricultural options discussion: 

Fallowing, different crops, different 
irrigation technology and water sources. 
• What about water source(s)?

Back to Wicked Water Problems Context:  
Searching for Pathways to Solutions

Process and governance matter
• Functioning cooperative 

mechanism(s)
• Trust and mutual respect 
• Involvement of key stakeholders
• Good communication
• Persistence 
• Patience
• Sharing experiences and lessons 

learned
• Eating with your partners



smegdal@arizona.edu
https://wrrc.arizona.edu/director

Twitter @SBMWater

Questions??
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Stay Informed
Subscribe to keep up with 

our news and events.
wrrc.arizona.edu/subscribe

https://wrrc.arizona.edu/conference/2022 https://wrrc.arizona.edu/subscribe

https://wrrc.arizona.edu/director
https://wrrc.arizona.edu/conference/2022
https://wrrc.arizona.edu/subscribe

