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Arizona, a state in the Southwestern United States, is

home to productive agriculture. Water supply-demand

imbalances are leading to changes in agricultural

irrigation and cropping practices. Innovation and

collaboration are key to agriculture’s future.
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This presentation will explain how reduced surface 

water and limited groundwater supplies are impacting 

agricultural irrigation practices and cropping patterns in 

Arizona, a semi-arid to arid state located in the 

Southwestern United States. 

Irrigators in Arizona rely mainly on Colorado River 

water, other surface water supplies, and groundwater, 

with significant differences in water availability across 

regions of the State. 

The presentation will also include discussion the 

findings and recommendations of the University of 

Arizona’s Commission report, “The Future of 

Agriculture and Food Production in a Drying Climate”. 

https://wrrc.arizona.edu/publication/future-agriculture-

food-production-drying-climate.
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• The University of Arizona Water Resources 
Research Center (WRRC) tackles key 
water policy and management issues, 
empowers informed decision-making, and 
enriches understanding through 
engagement, education, and applied 
research.

• Webinars, annual conference, publications, 
etc.

• Partnerships, engagement, and respectful 
dialogues are essential to our work.

• My work focuses on water policy and 
management at many geographic scales, 
including transboundary.

WRRC bridges academia and the 

real-world of water management
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WRRC’s Annual Arryo publication is 

connected to our Annual Conference



5

2023 Arryo includes 8 factsheets
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2023 Arryo includes 8 factsheets
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Slide shown in the first meeting of my 

spring semester graduate course



• Wicked Water Problems are big 

problems that do not have a simple 

pathway to resolving them.

• Two Wicked Water Problems 

Arizona faces:

• Imbalance of Water Supply and 

Demand (Colorado River in particular)

• Groundwater invisibility and overdraft

• Innovation and collaboration are 

necessary for addressing Wicked 

Water Problems.

Wicked Water Problems Context
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Photos:  SB Megdal
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Arizona is in the Colorado 

River Basin

• About 647,000 km2

• 7 states in the USA

• If a nation, California’s 

would be 5th or 6th largest 

economy

• Los Angeles, California, is 

the 2nd largest city in the 

USA; Phoenix, Arizona, is 

the 5th 

• 2 states in Mexico

• 30 Native Nations 

(Indigenous)

• ~ 40 million people

Arizona borders no 

ocean or sea. The 

Colorado River 

forms its western 

border.

Colorado River Basin
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Hoover Dam and Lake Mead

affected by megadrought

Photo: US Bureau of Reclamation

Photo: SB Megdal December 

2022



11

Figuring out how to share shortage

Dated 6 August 2025
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Arizona’s water sources and demand
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Water situations vary across Arizona

Yuma

Colorado River 

Indian Tribes 

Central Arizona

Cochise County

Selected Agricultural Zones
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• Borders the Colorado River

• Very close to Mexican 

border

• Very little rainfall annually

• Senior rights to Colorado 

River water (surface water)

• Large agri-business 

enterprises

• In the winter months, they 

grow high-value vegetables 

and provide much of the 

United States and Canada 

with their leafy green 

vegetables in the winter

Yuma Area

Photo:  SB Megdal



15

Colorado River Indian Tribes (CRIT)

Photos:  Josh Moore

CRIT Farm Manager
https://wrrc.arizona.edu/sites/wrrc.cals.arizona
.edu/files/2022-09/Josh-Moore-CRIT-N-Drip-

Trial.pdf

• Sovereign Tribal Nation

• Their lands span the 

Colorado River

• Very senior rights to Colorado 

River water

• Grow alfalfa, cotton, 

sorghum, and other crops but 

not leafy green vegetables 

grown in the Yuma region

• Have been involved in efforts 

to conserve water to leave in 

Lake Mead

• Top right photo is cotton 

grown with drip irrigation
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Central Arizona

• Historical reliance on 

groundwater

• Then Colorado River water 

became a key water source

• Very little Colorado River water 

is now available to Central AZ 

ag due to reduced river flows.

• Returning to groundwater, but 

groundwater supplies are finite, 

and much land is owned by 

those expecting to develop it for 

housing and other land uses.

• Alfalfa and cotton are primary 

crops

Photos:  SB Megdal
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Nevada

California

Mexico

Utah Colorado

New

Mexico

Salt River Project (SRP) Watershed

Watershed 

is green.Water 

delivery 

area is 

gray.
Slide Source:  

SRP
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Slide 

Source:  

SRP

Salt River Project Service Area (gray)
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Slide 

Source:

SRP

SRP lands are now highly urbanized
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Groundwater is regulated 

in Active Management 

Areas (AMAs)

Agricultural footprint 

cannot expand in AMAs 

and in Irrigation Non-

expansion Areas (INAs)
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Cochise County

Curry 

Seed 

and 

Chile 

Co.

Ed Curry 

and 

Sharon 

Megdal

• Reliant on groundwater, which 

is in limited supply

• Groundwater use recently 

regulated in parts of the 

county; in other parts 

groundwater use is 

unregulated.

• Where it is regulated, agriculture’s 

footprint cannot increase 

• A major policy issue for Arizona is 

what to do to manage 

groundwater in several rural, 

agriculturally dominated 

groundwater basins.

Photo:  SB Megdal
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2023 University Commission Report

Tasked with recommending concrete steps the University 

of Arizona can take to position the State of Arizona as a 

global leader in climate-resilient sustainable agricultural 

and food production technology and practices.

Threats

• Growing food with less water in a hotter climate

• Reduced availability and increased competition for water

• Decline in soil quality, biodiversity, product yield and quality

• Socioeconomic and cultural concerns

• Loss of the agricultural land, workforce and communities

• Impediments to adaptation

• Siloed, inflexible policies

• Lack of systems thinking, R&D investment

https://wrrc.arizona.edu/publication/future-

agriculture-food-production-drying-climate
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Five recommendations

1. Create an integrated, interdisciplinary, and solutions-

oriented unit that is centered at the intersection of food, 

water, and agriculture systems. 

2. Create a Center for Soil Health to recognize the 

importance of maintaining and restoring soil health through 

regenerative practices.

3. Create/strengthen technology and innovation hubs at 

existing University of Arizona agricultural facilities.

• Example: Yuma Center for Excellence in Desert 

Agriculture, a university-private sector partnership

4. Expand partnerships with Tribal agriculture.

5. Establish new and strengthen existing collaborations with 

institutions in arid regions around the world.
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• Reimbursement grants will 

be awarded up to $1,500 

per acre to support 

infrastructure costs of 

farms transitioning away 

from flood irrigation to more 

efficient technologies, 

expected to provide a 20% 

or greater water savings.

• University personnel are 

administering the grant 

funds and providing 

analysis of results.

Water Efficiency Irrigation Program –

administered by Cooperative Extension



On-Farm Irrigation Funding
In US Dollars

• $30,000,000 American Recovery Grant

• $16,515,088 Private Sector

• $15,200,000 Arizona State Legislature

• Total Project  $61,715,088 

As of March 2025
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Agrivoltaics



28

• Central Arizona farmers are having to adjust to less Colorado River water availability

• Guayule, a rubber substitute, is being grown by some

• Land fallowing is occurring

• Return to groundwater, but some investment is required

• Interest in farmlands for future urban-suburban development but pace of development is 

uncertain, even with some recent legislation

• Interest in farmlands for solar development

• Yuma area agriculture is expected to continue to focus on leafy green vegetables

• Farming is expected to continue on tribal lands

• Groundwater management changes may occur in other parts of Arizona, but there are 

policy/political disagreements on the details

• Opportunities to implement more efficient irrigation practices

Summary of impacts to agriculture 

from water supply challenges

Innovation + Collaboration => Adaptation
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SB Megdal case study in Handbook 
of Water Diplomacy (in press)

https://wrrc.arizona.edu/publication/prepublication-excerpt-
factors-contribute-successful-diplomatic-outcomes-case-study

Seven factors contributing to successful 

outcomes:

1. A functioning mechanism for 

cooperation, including knowledge co-

production

2. Mutual respect contributing to trust

3. Involvement of interested parties 

(stakeholders)

4. Good communication

5. Persistence and Patience

6. Eating with your partners

7. Leadership

Additional factors: 

Transparency

Sharing Lessons Learned (+ and -)

November 2011 - Mexicali

https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study
https://wrrc.arizona.edu/publication/prepublication-excerpt-factors-contribute-successful-diplomatic-outcomes-case-study


THANK YOU!

Sharon B. Megdal 

smegdal@arizona.edu

This work is partially funded by USDA 

NIFA Grant Award # 2021-68012-35914
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