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Why do we need to care?



Why do we need to care?
The border cities of the State of Texas represent the
highest dependency on transboundary aquifers
accounting for over 750,000 inhabitants.

• Arizona around 700,000

• California with 240,000

• New Mexico with around 150,000 inhabitants.

The amount of people dependent on 
transboundary groundwater systems can 
easily increase by half (9 million people) 

as surface water scarcity conditions 
persist.

• Close to 2 million people in the US side (30 
percent) relay on groundwater from 
transboundary aquifers for domestic use 

• Over 4.2 million on the Mexico side (70 
percent).



The future…



The population of many border cities will double in 30 years. 

U.S.-Mexico trade surpasses $1 billion every day.

If the border were a single country, it would be among the five largest 
economies in the world. 

More than 20 percent of U.S. jobs are linked to trade along the border.

It is projected that municipal use will increase by 100% over the next 50 
years and industrial use by 40%.

Both international basins are overallocated.

Annual precipitation will remain variable (uncertain) over the next century 
(IPCC 2022) and temperature increase of 3◦ Celsius over the next 50 
years.

Aridification of the landscape in process

The future…



Uncertainty: the 
new normal



S u r fa c e  wat e r  ava i la b i l i t y :  n o t  an  op t io n



The future…





The Rio Grande Basin

The Rio Grande is among the 10 highest water stress 
basins in the world (UNESCO, 2019), 

with 83% of the river flow lost (WWF 2022).

The Rio Grande provides water to 7 states in 2 
countries.

Source of water for 15 million people

Annual precipitation will remain variable (uncertain) 
over the next century (IPCC 2022).



Natural flow (without human intervention) Current condition (with human intervention)

Induced or anthropogenic drought?
The current state of the Rio Grande Basin

Persistent dry periods

Persistent wet periods

Dry periods

Wet periods

Garza-Diaz and Sandoval-Solis, 2022



The divorce of 
natural flow and 
regulated flow

Induced or anthropogenic drought?
The current state of the Rio Grande Basin

Garza-Diaz and Sandoval-Solis, 2022



Climate variability and growing uncertainty of environmental 
threats have directed worldwide attention to groundwater. 

Groundwater can enhance the resiliency of water-resources 
systems and link strategic and integrative water management 
approaches. 

Its common omission from transboundary water conversations 
has limited the strategies for coping with drought and 
generalized water scarcity. 

Moreover, surface-groundwater conjunctive use, which is 
essential, requires specific—but often unavailable—knowledge 
of aquifer conditions and groundwater governance.

Groundwater: the key for resiliency



WHAT WE KNEW (OFFICIALLY) BEFORE 2016

Only 11 aquifers recognized as transboundary
Only 4 aquifers are considered priority
Limited legal framework 

Plus….
No surface water availability
Population will double in the next 40 years
Where will the water come from?



WHAT WE KNEW IN 2016...

36 TBAs

Sanchez, Lopez, Eckstein



Texas/Mexico

WHAT WE KNEW IN 2018

33 HGUs
60% of the shared area has 
good aquifer potential and 
good to moderate water 
quality 



After….(2021)

Before…



After….(2021)

Before…



After….(2021)

Before…



California/Mexico

IN 2021

West Arizona/Mexico



East Arizona/Mexico

IN 2021

New Mexico/Mexico



California/Mexico

IN 2021

West Arizona/Mexico



East Arizona/Mexico

IN 2021

New Mexico/Mexico



In 2021..



In 2021..



Upcoming… 
Effective Transboundary Aquifer Areas (hot spots) 



Upcoming… 
Effective Transboundary Aquifer Areas (hot spots) 



Upcoming… 
Effective Transboundary Aquifer Areas (hot spots) 



Shared groundwater: 
Opportunity or threat? At least half of the shareable land between Mexico

and the US has good aquifer potential with good to
moderate water quality.

Political pressure as surface water is not an option for
the new water demands in the region or even to fulfill
treaty commitments.

Limited legal frame-work elevates the risk at which
shared groundwater resources are being used.

Sanchez and Rodriguez 2021



28 TBAs have
been identified.



A threat or an ally?

And the 1944 treaty? 

What is the opportunity and privilege of the 1944 Treaty?

ADAPTATION!!



327 Minutes = flexibility

And the 1944 treaty?

Minute 323…= adaptability

Do we need a groundwater agreement?



Do we need a groundwater agreement?

31% do not consider a framework agreement on 
groundwater necessary 

existing or non-existent framework is 
sufficient

31% support a case-by-case scenario

Sanchez & Eckstein



The Driver for Cooperation: Water Quality (not quantity)



What is the recipe?

• Local scale
• Non-binding agreements
• Focused on quality and 

environment
• Leadership



And the challenge of 
science?

“Is not enough to be right.
You also have to be effective”
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