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Water Management Challenges, 

Pathways to Solutions, and 

Collaboration Opportunities

International Workshop on Sustainable Development of Arid Lands

Workshop Organized by the Prince El Hassan bin Talal Faculty of Arid 
Lands at the Hashemite University 

Dr. Sharon B. Megdal, Director

smegdal@email.arizona.edu

14 April 2019

wrrc.arizona.edu/TAAP



2

Photo credit:  Central Arizona Project

Arizona Land Area is 3.3 times Jordan

Population ~ 7.2 million

Elevation ranges from about sea level to 

3,851 m



3

▪ 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 factors

Importance of Context, especially hydrologic 

cycle and geographic
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Glen Canyon Dam and Lake Powell 

Hoover Dam and Lake Mead

Colorado River Basin

4
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Long-term drought + over-allocation => 
Drought Contingency Plan

Photo credit:  Rudolfo Peón 2015
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Underground Storage and Recovery 
(Managed Aquifer Recharge)
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The Transboundary Aquifer 
Assessment Program (TAAP)
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Completion of the San Pedro Report

Binational work group for the states of Arizona, 

US and Sonora, MX  11 April 2019
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X
• Merging different 

classification 

systems.

• Harmonization of 

measurement 

units.

• Different 

cartographic 

preferences.

Mapping Challenges

US side of the border

Mexico side of the border
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Mutual respect and trust are 
fundamental to collaboration of any 
type, including across disciplines
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Sampling of University of Arizona 
Research – Outreach Efforts

Transdisciplinary, Interdisciplinary
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We are harvesting the sun 
twice!  

Agrivoltaics:  Co-location of renewable 
energy + agriculture = win-win-win for 

water, energy, & food

▪ Shade from panels = improves plants growth 
because of reduced temperature and drought stress

▪ Transpiration from plants = actually cools panels 
overhead, increasing their efficiency

▪ Shade from panels = 
reduces evaporation of 
irrigation water resources

Source:  Professor Greg Barron-Gafford www.GreeningEnergy.org
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https://wrrc.arizona.edu/events/brown-bag/agrivoltaics-co-locating-
agriculture-and-photovoltaics-increase-food-and-energy

Biosphere2, Univ of  Arizona

https://wrrc.arizona.edu/events/brown-bag/agrivoltaics-co-locating-agriculture-and-photovoltaics-increase-food-and-energy
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Indige-FEWSS: Indigenous Food, Energy, 

& Water Security-Sovereignty

RESEARCH: Development of novel and sustainable solutions for off-grid production of 
safe drinking water, brine management operations, and controlled environment agriculture 
systems. 

Majority of 370 million 
indigenous people do not have 

secure access to FEW

GOAL: Develop a diverse workforce with intercultural 
awareness and FEWS expertise to address FEWS challenges in 

indigenous communities. 

Source:  Professor 

Karletta Chief



15

Indige-FEWSS Vision

Develop  
Diverse 

Workforce

Inter-
cultural 

awareness

FEWS 
expertise

Water & Ag 
Tech

Water & 
Food 

Security
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Majority of 370 million indigenous people do 
not have secure access to FEW

12 trainees (9 PhDs, 3 MS)
42% Native American
58% Minorities
50% Male & Female

Source:  Professor 

Karletta Chief
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The Navajo Nation land area is 
about 80% that of Jordan

Utah
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Udall Center for Studies in Public 
Policy – Professor Chris Scott, Director

Water security
�Science-policy approach

�Focus on institutions, 
governance, decision-making

�Water-scarce regions comparison
�Arizona, Southwest U.S.
�Mexico

� International

�Transboundary waters
�U.S.-Mexico border

Water energy-food 
nexus 

Resource nexus, infrastructure
Groundwater pumping, agriculture
Hydropower-irrigation tradeoffs
Wastewater reclamation, reuse
Desalination

Nexus institutions and policy
Decision-making
Climate adaptation and resilience
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• How does water, carbon, and energy flux 
control the long-term evolution of the 
“critical zone”?

• UA-led “Catalina-Jemez Critical Zone 
Observatory”, one of nine funded 
nationwide by NSF. 

• Intensively instrumented field sites that 
track the transport and reactions 
mediated by water from lower 
atmospheric boundary to impermeable 
bedrock. 
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Water 
Reuse
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Similarities across our regions
make for fruitful collaborations

wrrc.arizona.edu

RSS Grey Water Project  

Research Team
November 2012
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Collaborations, Sharing Experiences

International Arid Lands Consortium 

Board Members visit, September 2017

International Boundary and Water Commissioners visit, November 2016
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Shukran!

Sharon B. Megdal

smegdal@email.arizona.edu

wrrc.arizona.edu

The frog does not drink up the pond 

in which he lives. – American Indian 

(Lakota) Proverb


