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Have been a 
student of 

Israeli water 
management 
since 2006.

Sixteen 
professional 

visits.
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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
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Lake 
Mead

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

Colorado River 
Basin (CRB)  Geographic Context
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Wicked Water Problems – We’ve talked 
about them here before – September 2017



Lisa Beutler (2016)
• “Lately, more and more water problems 

seemingly defy standard solutions.”
• Four 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]

Wicked Water Problems

• Wicked problems are not solved—they can only be mitigated.
• Interdisciplinary collaboration that captures a broader knowledge of science, 

economics, statistics, technology, psychology, politics, and more is necessary for 
effective change.

• Managing wicked problems is a new kind of work. It requires changing the questions, 
managing uncertainty, and creating resilience. 
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• Lack of attention to water for 
nature (environmental flows)

• Imbalance of water demand and 
supply in the Colorado River Basin

• Groundwater overdraft and 
invisibility

Photo credit:  Rudolfo Peón 2015

Santa Cruz River, San Xavier 
Indian Reservation, Nov. 
2019

Navajo Nation Hand 
Washing Stations – Photo:  
Vernoica Lane and Cindy 
Begay

• Lack of water 
and water 
infrastructure

Colorado River Basin wicked water problems
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Imbalance of demand and supply 
Regulations regarding shortage sharing

November 
2020
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Implications for Central Arizona Project (CAP)
Re: agriculture in particular

Colorado River Management Issues – CAP Reductions 
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• Federal (US and Mexico) and state governments
• Colorado River water users/stakeholders

– Municipal, Tribal, Industrial, Agricultural, NGOs, development
• Key Players in Arizona

– Governor, Arizona Department of Water Resources (ADWR)
– Legislature
– Steering Committee convened by ADWR and CAP (official 

name is Central Arizona Water Conservation District 
(CAWCD))

Drought Contingency Planning:  The players
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Steering Committee



Groundwater Overdraft and Invisibility
Central Arizona groundwater
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CAP

Stakeholder
group formed in 
addition to 
Statewide Governor’s 
Water Augmentation, 
Innovation and 
Conservation Council



Groundwater Overdraft and Invisibility
Transbounday Aquifer Assessment Program, US-MX
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Federally authorized
Binational Cooperative 
Framework
States-level working 
groups

Contact me if interested 
in contributing a paper 
to a special issue of 
Water on “Advances in 
Transboundary Aquifer 
Assessment”



Water for Nature
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Renewal – A Reborn Colorado River 
Once Again Finds Her Path to the Sea

http://youtu.be/TODV7FW746s

http://youtu.be/TODV7FW746swrrc.arizona.edu

Thirsty Rivers in Water-
Scarce Regions: Experiences 

from the Colorado River
Sharon B. Megdal, Ph.D.

smegdal@email.arizona.edu or megdal.sharon@gmail.com
Rehabilitation of the Lower Jordan River 

International Conference
21 October 2014

Santa Cruz River, San Xavier 
Indian Reservation, Nov. 2019

• Occurred March 23rd – May 18th, 2014. 
• Designed to mimic, at a reduced scale, spring 

floods that affected the Colorado River Delta for 
years. Cottonwoods and willows were producing 
seeds during that time, and those seeds need to 
land on wet ground to germinate and support 
restoration goals of the Pulse Flow.

2014 Pulse Flow
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A one-time event

Working 
groups 
established by 
the 
International 
Boundary and 
Water 
Commission; 
major role for 
environmental 
NGOs



https://www.youtube.com/watch?v=KAPpQA9SCwc&feature=youtu.be

COVID-19 
Incidence on 
Navajo Nation 

and water 
availability
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https://en.wikipedia.org/wiki/Navajo_Nation

BORDERS!
Navajo Nation 69,930 km2
On-reservation population 
= 173,000
Total pop = 350,000
~30%  of homes without 
running water

Source:  Kevin Black
US Bureau of 
Reclamation

Water Access 
Coordination Group 
plus more

https://www.youtube.com/watch%3Fv=KAPpQA9SCwc&feature=youtu.be
https://en.wikipedia.org/wiki/Navajo_Nation


• Lower Jordan River flows
• Dead Sea condition
• Water scarcity

Wicked water problems, Middle East 

16Source: Mira Edelstein, November 2016



West Bank Water Provision; 
Wastewater Treatment

17



18

• Developing information collaboratively
• Developing partnerships

• Within states and regions
• Interstate
• International
• Tribal Nations

• Considering and implementing options
• Desalination
• Reuse
• Conservation
• Water banking
• Voluntary transactions, marketing
• Rainwater harvesting; grey water 

systems
• New ways of designing the built 

environment

Searching for Pathways to Solutions
Process is important

“Wicked problems are 
not solved—they can 
only be mitigated.”

1

Developing Pathways to Solutions
to Wicked Water Problems

Dr. Sharon B. Megdal, Director

The University of Arizona Water Resources Research Center
AWRA and UCOWR Sponsored Webinar 

15 July 2020

smegdal@arizona.edu

wrrc.arizona.edu



Some Key Factors that Contribute to 
Mitigating Wicked Water Problems

• 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

Long-term efforts – The work continues.
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“Managing wicked problems is a new kind of work. It requires changing 
the questions, managing uncertainty, and creating resilience.”
• Technology is important, as is economics
• Process of working with and through stakeholders is key to making 

progress
• Continuing educational efforts at all levels, but… 
When will we be able to meet and eat again with our partners?

Concluding Remarks
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2019 WRRC Annual Conference 2020 WRRC Annual Conference



Questions/Discussion

Sharon B. Megdal
smegdal@arizona.edu

@SBMWater
wrrc.arizona.edu

wrrc.arizona.edu/subscribe

My CV with links to many 
relevant publications at  

wrrc.arizona.edu/director
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Special invitation 
for a contribution 

(short deadline, short article 
for professional audience)

January 2021 Issue of IMPACT, a 
publication of the American 

Water Resources Association, on 
Wicked Water Problems


