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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.

• Water Webinars, annual conference, 
publications, informational resources, etc.

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

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

Introduction
Why is so much of Arizona’s water used to irrigate 

crops in the desert? A partial answer to this question is that 
Arizona provides at least two of the three prerequisites 
for producing crops: ample sunshine, high-quality 
soils, and adequate water. Although the desert lacks 
sufficient rainfall to grow most crops, Arizona’s rivers 
have supported agriculture for thousands of years, and 
aquifers in Arizona’s desert valleys hold vast quantities of 
groundwater. Ongoing drought, coupled with the water 
demands of a growing population, however, threaten 
those rivers and aquifers. In this context, it is useful to 
reexamine irrigated agriculture: its benefits, water using 
practices, constraints, and trends.

This Arroyo seeks to provide a comprehensive 
picture of Arizona’s irrigated agriculture, presenting first 
a brief history of the state’s desert agriculture, followed 
by profiles of agricultural regions in Arizona, their 

water sources, uses, and crops. Following sections offer 
background and discussion on the two major sources of 
water for irrigated agriculture in Arizona: groundwater 
and the Colorado River. A description of agricultural 
water use efficiency and conservation, including 
new crops that may reduce water application follows. 
Voluntary fallowing of farmland for water conservation 
and transfer to other uses is discussed. Collaboration 
opportunities with university and government agencies 
on conservation and water efficiency improvements 
are outlined. The reader will come away with a deeper 
understanding of how Arizona achieves sustainable food 
and fiber production in a desert climate.

What is Irrigated Agriculture? 

Irrigated agriculture involves the controlled 
application of water to a crop. In semi-arid environments, 
such as Arizona, irrigation is essential because there 

The Arroyo is published by the Water Resources Research Center 
College of Agriculture and Life Sciences, University of Arizona 

350 N. Campbell Ave., Tucson, Arizona 85719; Phone: 520-621-9591 
Email: wrrc@email.arizona.edu; Web Site: wrrc.arizona.edu

Authors: Timothy Lahmers, Susanna Eden 
Layout: John Polle 
Executive Publisher: Sharon B. Megdal 
Cover photo: U.S. Department of 
Agriculture ( Jeff Vanuga)

WATER AND IRRIGATED 
AGRICULTURE IN ARIZONA

2018

2nd Edition June 27, 2018

To read the 2018 Arroyo use 
the QR code or link below:
wrrc.arizona.edu/arroyo-2018

The Arroyo is published by the Water Resources Research Center 
Cooperative Extension, University of Arizona 

350 N. Campbell Ave., Tucson, Arizona 85719; Phone: 520-621-9591 
Email: wrrc@arizona.edu; Website: wrrc.arizona.edu

ARIZONA’S AGRICULTURAL 
OUTLOOK: WATER, CLIMATE, 
AND SUSTAINABILITY

Authors: Luke Presson and Susanna Eden 
Layout: John Polle 
Executive Publisher: Sharon B. Megdal 
Cover Photo: David Quanrud - Chasing a 
Rainbow, Sulphur Springs Valley, AZ, 2010

2023

INTRODUCTION
Arizona’s development has been dominated 

by the five Cs—copper, cattle, cotton, citrus, and 
climate—three of which are products of agriculture. 
However, the cultural and economic contributions 
of the agricultural industry have declined with 
the increase of urbanization and economic 
diversification. Climate conditions and ongoing 
drought pose additional challenges to farmers. A 
megadrought has persisted in the western states for 
more than 20 years, resulting in a dangerous drop in 
available water storage. As drought forces difficult 
decisions on water use, food security — assured 

access to sufficient safe and nutritious food — is 
emerging as a key concern. Given these conditions 
and ever-increasing needs for food and fiber, what 
is Arizona’s agricultural outlook? This Arroyo aims 
to address this question by focusing on how the 
state can adapt to a new climate reality and sustain 
the agricultural productivity and culture that has 
defined the character of the state for so long.

With water shortages in the Colorado River, 
policymakers and stakeholders are looking for every 
opportunity to increase water efficiency and decrease 
water use. Urban areas have been implementing 
successful conservation measures, but continued 
population growth still raises concerns about 

To read the 2023 Arroyo use the 
QR code or link below:
wrrc.arizona.edu/arroyo-2023
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2023 Arryo includes 8 factsheets
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https://wrrc.arizona.edu/

Much useful information and many resources
5
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• Help people understand the 
context for and complexity of 
our region’s water situation(s)

• Discuss the challenges
• Explore solutions
• Underscore the role of 

people and process 
(governance and policy)

• Work at various geographic 
scales and via varied 
platforms

About my work as a researcher, educator, and 
Extension faculty member

Research, 
writing, 
presentations, 
etc.
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• 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 16, 2026

ENVS/GEOG/HWRS/LAW/PLG 596B
Water Policy in Arizona and Semi-arid Regions

Dr. Sharon B. Megdal
January 16, 2026

smegdal@arizona.edu

wrrc.arizona.edu

GREATER DEPTH,
BROADER PERSPECTIVE
FOR A CLEAR WATER FUTURE
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Teaching
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Water Cycle Context
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Geographic and Jurisdictional Context
Colorado River 

Basin (CRB)  

9

• 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

10

Photos:  SB Megdal
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Source: Brenda 
Burman (CAP GM) 
from ENV596B 
Class
March 6. 2026

11

Source: May 7, 
2026 CAP Board 
Meeting 
presentation by 
Vineetha Kartha
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25 years of Colorado River drought

13

Snowpack vs. Runoff
 (% of average)

Snowpack Runoff 

2020 105% 61%

2021 86% 37%

2022 90% 63%

2023 161% 140%

2024 114% 83%

2025 92% 49%

Source: Brenda 
Burman (CAP 
GM) from 
ENV596B Class
March 6. 2026
MODIFIED

May 7, 2026
CAP Board Mtg.
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Source: Slide from May 7, 2026 
CAP Board Meeting presentation 
by Vineetha Kartha

14
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Arizona’s water sources and demand
Arizona Department of Water Resources as of 2020
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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)

16
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Changing 
landscape of 
AMAs and INAs

2022

2024

2026

?Initial vs Subsequent AMAs

17
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Cost of Poster: $12.00 
(plus applicable tax and shipping)

TO ORDER, CALL (520) 621-9591
OR EMAIL: wrrc@email.arizona.edu 

Lorem Ipsum

ARIZONA WATER 
MAP POSTER

Yuma 

Colorado 
River Indian 
Tribes 

Central Arizona

Cochise County

Selected Agricultural Zones

18



5/12/26

10

19

Cost of Poster: $12.00 
(plus applicable tax and shipping)

TO ORDER, CALL (520) 621-9591
OR EMAIL: wrrc@email.arizona.edu 

Lorem Ipsum

ARIZONA WATER 
MAP POSTER

Water 
resource 
situations 

vary across 
Arizona
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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

Yuma

Colorado River 
Indian Tribes 

Central Arizona

Cochise County

Selected Agricultural Zones

Photo:  SB Megdal
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Colorado River Indian Tribes (CRIT)

Photos:  Josh Moore, CRIT 
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

21
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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

22



5/12/26

12

23

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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Colorado River Management Issues – CAP Reductions 
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Graphic source: Paul Orme

Gila River Indian 
Community
Ak Chin Indian 
Community

Tribal Nation 
Boundaries

MSIDD = 
Maricopa-
Stanfield Irrigation 
& Drainage 
district is in yellow
CAIDD = Central 
Arizona Irrigation 
& Drainage 
district is in green

Two largest districts

Tribal Nation Agriculture within and outside my 
selected zones
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Groundwater issues in AMAs

June 2023

July 2025

and outside AMAs
July 2023

Framework for rural groundwater 
management still being worked on.

Jan 2026

26
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ARC Meeting #12     February 2, 2026

Upper BasinLower BasinCAP 0%

Maximum Policy Shortage in Each Basin for each Alternative

Preliminary analysis; subject to change

27

Source: 
Vineetha 
Kartha (CAP) 
from ENV596B 
Class
March 6. 2026
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ARC Meeting #12     February 2, 2026

Upper BasinLower BasinCAP 0%

Maximum Policy Shortage in Each Basin for each Alternative

Preliminary analysis; subject to change

28

Source: 
Vineetha 
Kartha (CAP) 
from ENV596B 
Class
March 6. 2026
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ARC Meeting #12     February 2, 2026

Maximum Policy Shortage to Lower Basin
under each Alternative

Preliminary analysis; subject to change
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Source: 
Vineetha 
Kartha (CAP) 
from ENV596B 
Class
March 6. 2026
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ARC Meeting #12     February 2, 2026

0 400,000 800,000 1,200,000 1,600,000 2,000,000 2,400,000 2,800,000

Supply Driven,
Pro Rata

Supply Driven,
Priority

Maximum Operational
Flexibility

Enhanced
Coordination

Basic
Coordination

No Action

Continued
Current Strategies

Full
Apportionment*

CAP Diversion On-River P4 (CU) On-River P1-P3 (CU)

Available Arizona Supply after Max. Policy Shortage
using Reclamation’s SAM/ADM

The Arizona supply 
could be significantly 
less than illustrated 
here when considering 
Deadpool Shortages.

*Full Apportionment according to 
Reclamation’s SAM build out

Preliminary analysis; subject to change30

Source: Vineetha 
Kartha (CAP) from 
ENV596B Class
March 6. 2026
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• 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
31
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About Innovation (New Ideas or Methods)

Arizona has been a water innovator.
• Groundwater Management Act, including its 

Assured Water Supply Program
• Water banking and recharge
• Rules and regulations regarding water re-use, 

including treatment to drinking water standards
• Indian Water Rights Settlements, but some still 

outstanding
• And more…
But we can’t rest on our laurels.

by Sharon B. Megdal 
September 19, 2025

My work, in formal classroom instruction, presentations to audiences of varied backgrounds, and 
written materials, centers on fostering understanding of water challenges and options for addressing 
them. As a faculty member and Director of the University of Arizona Water Resources Research 

Center, I interweave my applied research, education, and engagement/outreach programs and design them to 
bridge academic and non-academic communities. I try to write and present materials that are understandable 
to broad audiences, and convene forums, such as the WRRC’s Annual Conference and Water Webinars, that are 
accessible to all, regardless of background. 

Listening to and learning from others often inspire ideas for programs or publications. At the WRRC’s 2025 
Annual Conference, Shared Borders, Shared Waters: Working Together in Times of Scarcity, there was focus on 
innovation and investing with impact, sharing good information in inclusive ways, and incentivizing changes 
that contribute to a more secure water future. These themes were fertile sources of inspiration.

Inclined toward alliteration, I started jotting down words that began with the letter “i.” Here is my list: 
innovation, information, investment, infrastructure, institutions, incentives, inclusive involvement, 
industry, impact, interrelationships, and interactions. The goal for innovation, defined by the Cambridge 
Dictionary as “a new idea or method,” when stated simply, is to bring about positive impacts. Information is 
needed for evidence based decision making on investments in infrastructure, research, and both educational 
and engagement programs. Information on trade-offs associated with policy change is necessary, too. 
Governmental institutions and industry will be involved. Often, incentives are better ways to bring about 
change—the carrot rather than the stick. Inclusive processes can ensure that differing perspectives are heard 
and various viewpoints weighed. Our interrelationships and interactions contribute to robust deliberative 
processes and support cooperative action.

Arizona’s water challenges are well known and documented. Key among them are diminished availability 
of water from the Colorado River and overdrafting of groundwater. Twenty-five years ago, when I served on 
Governor Jane Dee Hull’s Water Management Commission, we asked what would be the next bucket of water 

Reflections: Dry Times, Bold Moves – 
Innovation for Arizona’s Water Future

32
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Categories of solution options to address 
imbalance of supply and demand
• Conservation
• Water pricing
• Greater efficiency
• Water reuse
• Water storage/banking/managed aquifer recharge (MAR)
• Desalination (augmentation example)
• Moving water
• Marketing and other mutually agreed-upon transactions
• Rainwater and stormwater capture
• How we design our buildings,  communities, and landscapes

Policy changes and creative partnerships and $$ (incentives)
33
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• Innovation in the policy arena is front-and-center.
• **Sharing the burden of reduced Colorado River flows**
• Rural groundwater management

• Innovation is central to discussions of how to reduce water use by the agricultural 
sector. 
• Water Irrigation Efficiency Program, carried out by Arizona Cooperative 

Extension 
• Innovation in government institutions.

• The Water Infrastructure Finance Authority’s Long-term Water Augmentation 
Fund supports “the development of projects intended to supplement Arizona’s 
existing water supplies.” 

• Innovation in policies related to location of large non-agricultural water users, 
such as facilities (data centers) that require large amounts of water to provide 
quick and reliable access to data and information. 

The need for innovation has never been greater…

34
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New guidelines for 
sharing Colorado River 
shortage must be 
adopted soon.

The entire Colorado 
River system is at risk. 
All Colorado River water 
users in Arizona are 
likely to be impacted. 

What will be the Federal 
Government’s Decision?

35

36

• 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

The University of Arizona will continue to be 
engaged!

36
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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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• University of Arizona Strategic Imperatives
• Success for Every Student
• Research that Shapes the Future
• Engagement with our Communities to Create Opportunity

• Among Five U of A Strategic Research Initiatives is Environmental 
Systems, Arid Lands Agriculture and Water, with three sub-initiatives
• Water Research
• Environment and Public Health
• Arid Lands Agriculture

University of Arizona Strategic Initiatives 
related to water and agriculture in arid lands

38
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YCEDA, a U of A – agricultural industry partnership

39

40

Agrivoltaics

16

Photo by S. Megdal, Arava Valley

Photo by G. Barron-Gafford, Biosphere 2

Photo by S. Megdal, Arava Valley

Much Collaboration 
in all these areas, 
but will focus on a 
special one:
the Kasser Joint 
Institute for Food, 
Water, and Energy 
Security (KJI), a 
partnership of 
JNF-USA, the 
Univ of AZ and 
the Arava Region 
of Israel

Photo by S. Megdal, Pearce. Arizona

https://jointinstitute.jnf.org/

AGRIVOLTAICS AGRICULTURE IN ARID CONDITIONS

Partnerships!

40
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Process Factors for success, Megdal case study 
in Routledge Handbook of Water Diplomacy
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 -)Search Routledge Handbook of Water Diplomacy for link to free PDF.
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Stay connected for information on WRRC resources 
and activities!

Thank you!!
smegdal@arizona.edu
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https://wrrc.arizona.edu/public
ations/weekly-wave

https://wrrc.arizona.edu/
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