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USIBWC Southeast Arizona Citizens Forum Public Meeting in
Tucson on April 15

The U.S. Section of the International Boundary and Water Commission (USIBWC) Southeast Arizona
Citizens Forum board will host an in-person and virtual public meeting on:
Tuesday, April 15, 2025, from 4-6 p.m. MST

o John Light, USIBWC Nogales Field Office Area Operations Manager, will provide field office
updates and the status of the Nogales International Wastewater Treatment Plant rehabilitation
project.

e Dr. Sharon B. Megdal, Director, Water Resources Research Center, & Dr. Elia Tapia
Professor, Universidad de Sonora will provide a joint presentation on the Transboundary
Aquifer Assessment Program, discuss broader groundwater management efforts in Arizona, and
will hold a brief discussion on prioritizing Transboundary Aquifers in the Arizona—Sonora
Region.

The public meeting will be held in person at:
Water Resources Research Center, University of Arizona
350 N. Campbell Ave.

Tucson, AZ 85719

The public meeting will also be held virtually. Click here to join the meeting. If possible, it may be helpful
for you to test connectivity on your own prior to the meeting by clicking on the “Join” link and ensuring
your camera and microphone are functioning. Or join by phone: +1 915-320-4718,,805438016# Phone
conference ID: 805 438 016#

For those connecting via phone, the presentations will be available before the start of the meeting. Go to
the USIBWC Citizens Forum page at https://www.ibwc.gov/citizens-forums-past-meetings/ and look
for the Southeast Arizona Citizen Forum meeting.

If you would like to speak during the public comment period, please sign up by contacting Frankie Pinon
at frankie.pinon@ibwc.gov or 915-832-4716 by noon on April 14, 2025.

Media Contact :
Frankie Pinon

frankie.pinon@ibwec.gov
915-832-4716



https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZmUwOTFhZjYtZmRmZC00NjVlLWJkZTAtNmVkN2M2YWQyMTBl%40thread.v2/0?context=%7b%22Tid%22%3a%22e20b1dcb-7db1-47f4-b1b3-a082028c3a03%22%2c%22Oid%22%3a%22ea73e51a-3b4a-49a5-adc7-588ba26217bb%22%7d
https://www.ibwc.gov/citizens-forums-past-meetings/
mailto:frankie.pinon@ibwc.gov

SOUTHEAST ARIZONA CITIZENS FORUM
Tuesday, April 15, 2025, from 4-6 p.m. MST

Water Resources Research Center, University of Arizona
350 N. Campbell Ave.
Tucson, AZ 85719
And Via Teams

Agenda

e  Welcome and Introductions — USIBWC Citizen Forum Board

e John Light, USIBWC Nogales Field Office Area Operations Manager, will provide field
office updates and the status of the Nogales International Wastewater Treatment Plant
rehabilitation project.

e Dr. Sharon B. Megdal, Director, Water Resources Research Center, & Dr. Elia Tapia
Professor, Universidad de Sonora will provide a joint presentation on the Transboundary
Aquifer Assessment Program, discuss broader groundwater management efforts in Arizona, and
will hold a brief discussion on prioritizing Transboundary Aquifers in the Arizona—Sonora
Region.

e Public Comment

¢ Board Discussion

e Suggested Future Agenda Items

If you have a disability that you wish to self-identify confidentially that requires accommodation, please
advise us ahead of time. For more information call 915-832-4716 or email frankie.pinon@ibwc.gov

Microsoft Teams meeting

Join on your computer, mobile app or room device: Click here to join the meeting.

Meeting ID: 284 437 094 981
Passcode: 3xh6Na9p

Download Teams | Join on the web

Or call in (audio only)
+1 915-320-4718,,805438016#
Phone conference ID: 805 438 016#


https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZmUwOTFhZjYtZmRmZC00NjVlLWJkZTAtNmVkN2M2YWQyMTBl%40thread.v2/0?context=%7b%22Tid%22%3a%22e20b1dcb-7db1-47f4-b1b3-a082028c3a03%22%2c%22Oid%22%3a%22ea73e51a-3b4a-49a5-adc7-588ba26217bb%22%7d
https://www.microsoft.com/en-us/microsoft-teams/download-app
https://www.microsoft.com/microsoft-teams/join-a-meeting
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About the Water Resources Research Center and
Update on the Transboundary Aquifer Assessment Program

Sharon B. Megdal, Ph.D.
US IBWC Southeast Arizona Citizens Forum
April 15, 2025

THE UNIVERSITY OF ARIZONA
COOPERATIVE EXTENSION
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About the WRRC

Bridging academic and non-academic communities

* Applied research
« Groundwater governance and management
« Transboundary Aquifer Assessment Program

« USDA-funded work on irrigated agriculture in the
Southwestern US

« Groundwater, including governance and managed
aquifer recharge

 Colorado River Basin water issues

« Extension and Engagement
« Water RAPIDS

« Work across different water-using sectors
« Partnerships are foundational to our work

* Applied research, engagement, and education
efforts are interwoven

Update on the Transhoundary Aquifer Assessment

Program, with a focus on the Arizona-Sonora Components

A

Sharon B. Megdal, Ph.D.
US IBWC Southeast Arizona Citizens Forum
March 19, 2024

THE UNIVERSITY OF ARIZONA
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WATER RESOURCES smegdal@arizona.edu 5
RESEARCH CENTER wrrc.arizona.edu

A WATER RESOURCES
.| RESEARCH CENTER

Greater depth, broader
perspective for a clear
water future

Photo: 2023 WRRC Phote Contest: “Woter Scarcity & Extreme
Weather” - Jim Muntz - After the Storm, Marana, AZ, 2023

Much useful information and many resources




WRRC celebrated 60 years in 2024 as a federally
authorized center

« WRRC is the designated Water Resources Research Institute (WRRI) for Arizona
pursuant to the Water Resources Research Act (WRRA) of 1964, as amended
* Funds from the WRRA Section 104(b) program help support:

« Research on water-related issues involving students at Arizona’s 3 state universities

« 2024 project: Indian Water Rights Settlements in AZ: An Analysis of their History and Potential Future (Aminta
Menijivar, PhD candidate)

« WRRC'’s robust Information Transfer Program
 Weekly Wave e-News Digest: 3,853 subscribers as of 9/2024 @;"E‘;ﬁ"aﬁ.ﬁ‘é’e“ﬂ",‘:{
« Water Webinars: average 148 attendees/webinar in 2023
« 2024 Annual Conference: 900 registrants (in-person & virtual)
« Arroyo: sent to 10,628 recipients in 2023
« County Water Factsheets: 14 of 15 counties complete
« WRRC Website: 196,323 page views in 2023

* This status connects us to the Transboundary Aquifer Assessment Program




WRRC Annual Conference

Last year: Implementing Water Solutions

Through Partnerships

Dialogue, collaboration matter most
to Arizona's water future

An annual conference, presented by the university's Water Resources
Research Center, brought together a wide-ranging constituency to discuss
solutions to the state's water-related problems.

By Brad Poole, University of Arizona Cooperative Extension

March 13, 2024
T T T

Session recordings available!

https://wrrc.arizona.edu/news-events/2024-

conference/wrrc-2024-conference-agenda
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WRRC 2025 .
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Student Union morial Ce
The University of Arizona

SHARED BORDERS
SHARED WATERS

Worklng Together |;1 Times- ofScarCIty
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Image: Ben. Yang, WRRC Photo Cnntest_" f

The WRRC 2025 Annual Conference, Shared Borders, Shared Waters:
Working Together in Times of Scarcity, will be held May 20-21at the
University of Arizona Student Union in Tucson, Arizona. The program will focus
on the challenges and successes of collaborations across borders, including
waters shared by the United States and Mexico, as well as borders shared with
sovereign Tribal Nations, interstate borders, and borders within Arizona. The
QR code below will take you to our conference page, where you can access
the agenda, registration information, list of 2025 sponsors, and more!

REGI STER TO DAY!

wrrc.arizona.edu/conference



https://wrrc.arizona.edu/news-events/2024-conference/wrrc-2024-conference-agenda
https://wrrc.arizona.edu/news-events/2024-conference/wrrc-2024-conference-agenda
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Prioritizing Transboundary Aquifers in the Arizona-Sonora
Region: A Multicriteria Approach for Groundwater Assessment

Elia M. Tapia-Villasefior +*, Sharon B. Megdal >*(* and Eylon Shamir >

Departamento de Geologia, Universidad de Sonora, Hermosillo 83000, Mexico
Water Resources Research Center, The University of Arizona, Tucsen, AZ 85719, USA
Hydrologic Research Center, San Diego, CA 92127, USA; eshamir@hrewalkerong
Cormspond elia tapia@unison mx (EM T-V); sme gdal@arizena edu (SB.M.)

T

Abstract Groundwater is vital to the well-being of over 20 million people in the nearly

2000-mile-long, arid U.S.-Mexico border region, supporting agricultural, industrial, domes-
tic, and environmental needs. However, persistent droughts over the past two decades,
coupled with increasing water demand and population growth, have significantly strained
water nesources, threatening the negion’s water security. These challenges highlight the
importance of comprehensive transboundary aquifer assessments, such as those conducted

through the Transboundary Aquifer Assessment Program (TAAP), a collaborative effort
between the U.S. and Mexico to evaluate shared aquifers. The TAAP focuses on four
aquifers: the Santa Cruz and the San Pedro in Arizona and Sonora and the Mesilla and

the Hueco Bolson in Texas, New Mexico, and Chihuahua, With the need for additional

aquifer studies in this arid region, it is important to determine and prioritize which aquifers
would benefit most from transboundary assessment. This study aims to prioritize aquifers
in the Arizona-Sonora region based on multiple criteria. The results from this study reveal
regional disparities in the need for transboundary aquifer studies, with some aquifers
highlighted due to their groundwater use for economic achvities, while others stand out
for their population density and the transboundary nature of the hydrogeclogic units. By

chck fr leveraging publicly available data, this nesearch established a priority ranking for these
updates aquifers to support decision-making processes in identifying and addressing the most criti-
Academic Editor: Dimitrios cal aguifers for binational assessment, while providing a framew ork that can be replicated
E Alacalds across other shared aquifers between the U5, and Mexico and elsewhere.
Fecmived: 31 December 304
Fevised: 7 January 205 Keywords: transboundary aquifers; assessment; prioritization; United States; Mexico
Accapied: 28 Januarny K5
Publishedt § Februarny H%

WRRC Water Webinar: Prioritizing
Transboundary Aquifers in the Arizona-Sonora
Region

When

12:00 to 1:15 pm MST, March 28, 2025

Speaker(s)

Elia Tapia
Professor, Universidad de Sonora

Prioritizing Transboundary Aquifers (pdf)

https://wrrc.arizona.edu/eve
nts/wrrc-water-webinar-
prioritizing-transboundary-
aquifers-arizona-sonora-

region
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Prioritizing Transboundary Aquifers in the

Arizona-Sonora Region

Elia M. Tapia-Villasenor, Sharon B. Megdal, and Eylon Shamir
April 15, 2025
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*This study uses a multicriteria analysis (MCA)
approach for transboundary aquifer
prioritization.
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*MCA techniques are widely recognized for
their effectiveness in supporting water-related eoene
decision-making processes. e oo R 0
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DouQIas Agua'P”em (UNESCO International Hydrological Programme). 2021. “Transboundary Aquifer of the World [Map].
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eOffers an advantage over single-criterion
methods, hydrological models, or cost—benef
. . . . . * Very High = 0.76—1.00 Criteri
analysis by accounting for multiple interactin _ . @ crtenc
dimensions. . Moderate -026-050 [JEAASEAN 0010

Low = 0.00—2.00



Data Sources and Criterion Selection

Criteria were chosen based on data availability, reliability, and applicability to other aquifers.

Population Density

e|ndicates water demand and potential pressure on

aquifer resources.
eData sources: U.S. Census Bureau (2020), INEGI
(2020); analyzed using GIS.

Transboundary Groundwater Flow

eEstimates horizontal groundwater flow across the
international boundary, highlighting shared
dependency.

*Based on CONAGUA’s water availability reports
(NOM-011-CONAGUA-2015); results expressed in
MCM per year.

Irrigated lands

Transboundary Confidence

eCategorizes aquifers based on the certainty of cross-

border connectivity: reasonable, some, or limited.
eFramework established by Sanchez et al. (2016);
higher confidence indicates higher priority.

Number of Wells

eCounts registered wells as a proxy for extraction
pressure.

eData sources: Arizona Department of Water
Resources GIS Portal (U.S.) and Public Registry of
Water Rights (CONAGUA, Mexico).

*A higher number of wells suggests greater
extraction and higher aquifer priority.

eMeasures areas irrigated by groundwater, directly reflecting water demand.
eData sourced from FAO and World Bank global maps of irrigated areas; expressed

in hectares.

Groundwater Availability

*Measures balance between recharge and
groundwater extraction.

eCalculated using CONAGUA methodology
(NOM-011-CONAGUA-2015); results in Million
Cubic Meters (MCM) per year.

ePositive availability suggests sustainability;
negative indicates stress or overexploitation.

Aridity

eDeveloped an Aridity Index (Al) indicating
climatic stress, using the ratio of precipitation
to potential evapotranspiration and barren
land cover changes.

eLower Al indicates higher aridity; calculated
from TerraClimate dataset.



UNITED STATES

ARIZONA l

)Yumal

{San Luis]

Welton

SarL Luis
Ri6 Colorado

San Luis Rio Colorado
Municipality
BAJA .

CALIFORNIA
NORTE

MEXICO

Valle de San Luis Rio Colorado — Yuma Aquifer.

[
UNITED STATES ARIZONA

Wellton

A

Population Density

Tohono O'dham
Nation

San Luis
Rio Colorado
Lukeville

&mp

General Plutarco
Elias Calles
Municipality,

Puerto Periasco
Municipality

Puerto,
Pefiasco,

Caborca

(M EXICO

"

Sonoyta Puerto Pefiasco-San Simon Wash Aqu

ifer.

[———7
UNITED STATES ARIZONA

Lukeville

Sonoyta

General Plutarco
Ellas Calles
Municipality

Puerto Pefiasco
Municipality

SONORA

]
UNITED S

ARIZ(|JNA x

Marana

TATES X
[Florence \

Tohono O'dham Benson

Nation

Green Valley.

{Arivaca

[ sscate]

Siemrra <

Vista
Patagonia \/
Bisbee

Santa
Cruz

Nogales

Caborca

Canane:

Tubutama .
Imuris

MEXICO SONO

Oquitoa

Naco

a

1
& |

Los Vidrios-Western Mexican Drainage Aquifer

Arroyo Seco Aquifer

UNITED STATES

ARIZONA

, 3 Mapdalens
F i a Ana ’?
P~ j sl J\seng

MEXICO
r
Rio Altar Aquifer
T Population
UNITED STATES A
s 1-2000

Arivaca

2001 - 10000
10001 - 50000
50001 - 100000

100001 - 500000

Nogales

°
®
@
O

Municipality of

Cruz

Cananea

Tubutama

Magdalena Imuris ¢

zw\éxmo

Rio Alisos Aquifer




UNITEDSTATES

Arivaca

Mll'EXICO

Municipality
of Nogales

ARlZONr_‘l~

Tueson

|Rio Rico)

Municipality of
Santa Cruz

SONORA

fmuris

]
UNITED'STATES

Sierra
Vista

Cananea

MEXICO

Santa Cruz Aquifer

| P

Population |
Density

MEXICO

San Pedro Aquifer

‘-v:\/l N

ARIZONA A

Effrida

‘Agua

Prieta

Municipality
Agua Prieta

SONORA

Fronteras

Douglas-Agua Prieta Aquifer.

N

Population

1-2000

2001 - 10000
10001 - 50000
50001 - 100000

100001 - 500000

T
UNITED STATES ARIZONA A
Enda NEW MEXICO-
Douglas
o
Naco
Municipality
of Agua Priefa
Fronteras
MEXICO SONORA [T

Arroyo San Bernardino-San Bernardino Valley Aquifer.




Transboundary Confidence

115"1.]'[!"1"# 11[!“‘?'{}"'-'1' 1{)5“'{.)'{}'W 'IDD‘"IIZI'D"H'.‘ !EIE‘TI.'[I".FI."

KEY

[ LEVEL OF CONFIDENCE: REASONABLE
LEVEL OF CONFIDENCE: SOME

I LEVEL OF CONFIDENGE: LIMITED
—— MAJOR RIVERS

35°0'0" Nes

0700 N

1]
255007 Nes




Transboundary

Groundwater Flow

QCONAGUA

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO NOGALES (2650), ESTADO DE SONORA

CIUDAD DE MEXICO, 2024

éQOS‘lA.GUA

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO RiO SANTA CRUZ (2615), ESTADO DE
SONORA

CIUDAD DE MEXICO, 2024

@ CONAGUA

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO VALLE DE SAN LUIS Rio COLORADO
(2601), ESTADO DE SONORA

CIUDAD DE MEXICO, 2024

@ CONAGUA

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO LOS VIDRIOS (2602), ESTADO DE
SONORA

CIuDAD DE MEXICO, 2024

@CONAPUA

SUBDIRECCION GENERAL TECNICA
GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA
ANUAL DE AGUA EN EL ACUIFERO RIO ALTAR (2608),
ESTADO DE SONORA

CIUDAD DE MEXICO,

@cwwwx

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO RiO SAN PEDRO (2616), ESTADO DE
SONORA

CiuDAD DE MEXiCO, 2024

éQ‘QNA.GU.A.

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO SONOYTA-PUERTO PENASCO (2603),
ESTADO DE SONORA

CIUDAD DE MEXICO, 2024

@ CONAGUA

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO RiO AGUA PRIETA (2629), ESTADO DE
SONORA

CIUDAD DE MEXICO, 2024

@ CONAGUA

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA
ANUAL DE AGUA EN EL ACUIFERO ARROYO SECO
(2607), ESTADO DE SONORA

CIUDAD DE MEXICO, 2024

@quwx

SUBDIRECCION GENERAL TECNICA

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO ARROYO SAN BERNARDINO (2630),
ESTADO DE SONORA

CIUDAD DE MEXICO, 2024




roundwater Availability

GERENCIA DE AGUAS SUBTERRANEAS

ACTUALIZACION DE LA DISPONIBILIDAD MEDIA ANUAL DE
AGUA EN EL ACUIFERO NOGALES (2650), ESTADO DE SONORA

CIUDAD DE MEXICO, 2024

Disponibilidad de agua subterrinea
SIMBOLOGIA
G Somorm Localidades (habiantes)
Regiones Hidrologicas @ Caborca (89.122)
& Principales Presas @ Cajeme (438.484)
FPREs Mian Frlacipales *) Guaymas (1563863)

Cuerpas de
= o (3) Hermasillo (936.263)

Disposibiidad e acuiferas(hm3) @) Nuvojon (164.387)

- v @ ~ogtes 26472

73 @ s L':'::';{l';""‘“
-23.2
— 3-n - Con disponibilidad, 378 acuiferos
12-24

Il sin cisponibilidad, 275 acuiferos

WGS 1984 UTM Zessa 12N
Proyeexion Universal Tramwerse Merestor
Datum, WGS 1984

Cusdicats 00000 metrus P4 Fuente: CONAGUA (2023c).



Groundwater wells
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Groundwater wells

UNITED

Santa Cruz Aquifer,

Water Use
B Public Supply
& Commercial
+  Hecreation
# Dewatering
® Hemediation
] Dom estic
& Dminage ® Services
® Stock
Industrial
Test
< lmigation
@  Unknown
Mining
Undetermined
@ Monitering
&  Unused

Other 0 ouen

|

MFXIC

Municipality
of Nogales

ARIZONL N
A

Municipality of

SONORA

I
UNITED-STATES

Municipality
of Naco Municipality

Agus Prista

Cananea

MEXICO SONORA

Douglas-Agua Prieta

Water Use +  Monitoring
®  Commercial Other
. Dewatering L] Public Suppl
+  Domestic @ Remediation
Industrial ®  Stock
@ lrrigation Test
“# Mining +  Unused

UNITED STATEJS

Fronieras

MEXICO

SONORA

Water Use

[
UNITED STATES

.

ARIZONA

Municipality
of Agus Priets

Fronteraz

MEXICO

A

NEW MEXICO-

N

San Pedro
Aquifer

B Public Supply

®  Commercial :
*  Recreation

¢ Domestic

® Stock
Industrial o Subdivision
< Irrigation Test
% MWining @ Unknown
@  Maonitoring a  Unused
Other ?  Undetermined

Arroyo San Bernardino-San
Bernardino Valley Aquifer

Water Use
¢+ Domestic a
Industrial 2

< Irrigation

Unused
Undeterminded

Monitoring
Stock
Test



Aridity Irrigated Lands

Basin area average aridity index and the relative change

2000 2023
Valle de San Luis 0.042 0.031 -26.6%
Rio Colorado-
Yuma
Los Vidrios- 0.062 0046  -24.9% 2
Western Mexican .
Drainage
Sonoyta Puerto 0.14 0.11 -19.2% 3 Figure 4: Loss or gain of shrubland by comparing 2015 and 2010 NAEA 30m land cover maps for the SCRB-MX. The
Penasco-San analysis is available from:
Simon Wash https://storymaps.arcgis.com/collections/c6ec1f9a8199450283557e21eef481b1?item=1
W Arroyo Seco 0.23 0.19 -17% 4
E Rio Altar 0.24 0.21 -12.5% 8 Table 1: Irrigation demand for the various estimated cultivated areas
ﬂ Rio Alisos 0.33 0.29 -12.7% 7 Source Ag Area | Irrigation demand® Corrected Irrigation
Santa Cruz 0.31 0.27 -14.3% 5 (km?) (MCM/Yr) Demand? (MCM/Yr)
EW san Pedro 0.28 0.24 -13.6% 6 CONAGUA (2020) 8.3 4.9 11.5
_ _ o INEGI 15.7 9.3 21.8
E Dc'>uglas Agua 0.23 0.2 12.5% 9 LANDSAT 8 o 100 23E
Prieta GoogleEarth 144 85 20.0
Arroyo San 0.23 0.2 -12.1% 10 NAEA 30m (2010) 21.43 12.6 29.8
Bernardino-San NAEA 30m (2015) 21.77 12.8 30.3
. ADWR (1997) 13.3 - -
Bernardino Valley Corallo (1964) 93 . .
Anderson (1955) 9.9 - -

ICalculated as the difference between the estimated consumptive use and the average annual
2Calculated as #1 but considering effective rainfall is 37% of annual rainfall and irrigation
efficiency of 60%.



Analyzed
Criteria

Aqui Aquifer Population Groundwater Transboundary  No. of Aridity  Irrigated
quifer Ar Populati Densi Transboundary et 1 et Groundwater Ground- A
ea opulation ensity . Availability Index (% Lands
Name (km?) (Person/km?)  Confidence oM */Year) Flow water Change) (Hectares)
(MCM/year) Wells 8
Los
Vidrios- MX: 1
Western 7189.21 53 0.01 Some 0.00 1 UsS.: 33 —249 374
Mexican Total: 34
Drainage
Sonoyta—
Puerto MX: 525
Penasco— 14,731 79,339 54 Reasonable —83.72 9 UsS.: 27 —19.2 5495
San Simon Total: 552
Wash
MX: 558
Rio Altar 2794 11,188 4.0 Limited 0.00 7.3 Us.:o0 -125 9146
Total: 558
MX:173
Rio Alisos 890 3264 3.7 Limited 0.00 0 UsS:0 -12.7 2196
Total: 173
MX: 297
Santa Cruz 3891 306,989 789 Reasonable 0.00 2 U.S.: 3855 —-14.3 2965
Total: 4152
MX: 177
San Pedro 4469 115,749 259 Reasonable —-6.71 10.8 U.S.: 5883 ~13.6 1054
Total: 6060
Douglas— MX: 127
Agua 3780 116,019 30.7 Reasonable —0.05 26 U.S.: 4009 -12.5 5035
Prieta Total: 4136
Arroyo San MX: 25
. 2658.08 108 0.04 Some 0.00 8.4 U.S.: 249 —-121 364
Bernardino
Total: 274

Note: * MCM: Millions of cubic meters.



Table 2. Weight of each criterion for transboundary aquifer prioritization.

Criteria Weight of Criteria Alternative Weight of Alternative Unit of Alternative
] 0-20 n 0.096
) . | 2040 u 0.161 Persons per square
Population density 0.125 - 10-60 - 0.277 Kilometer
L 60-80 n 0.466
| Limited u 0.164
Transboundary confidence 0.226 u Some [ 0.297 NA
u Reasonable u 0.539
| —25-0 u 0.096
o 1es | —50--25 [ 0.161 Millions of cubic
Groundwater availability 0.113 - 7550 - 0277 meters (MCM/year)
L] —100-—75 u 0.466
| 0—40 u 0.096
| 40-80 u 0.161 Millions of cubic
Transboundary groundwater flow 0.173 - 80120 - 0.277 meters (MCM/year)
u 120-160 [ 0.466
] 0-100 n 0.096
Groundwater wells 0.113 : 1336323% 00 : gég; Number of wells
L] 10,000-22,000 n 0.466
] -12--16 n 0.096
T | —16——20 [ | 0.161 Relative change in
Aridity 0.125 m —20-—24 m 0.277 aridity index (%)
L —24--26 n 0.466
| 0-3000 u 0.096
. ] 3000-6000 n 0.161
I ted land 0.125 Hect
rrgated lands B 6000-9000 m 027 eerare
L 9000-13,000 u 0.466




Transboundary
Groundwater Groundwater
Flow Wells

0.125 0.226 0.133 0173 0.113

Population Transboundary Groundwater
Density Confidence Availability

Very High = 0.76—1.00 ' Criteria
High = 0.51—0.75

Low = 0.00—2.00

Figure 2. Transboundary aquifer prioritization process.

Moderate = 0.26—0.50 Weight :

Irrigated
Lands

0.125




Table 3. AHP scores and level of priority.

No. of
Aquifer Name Population Transboundary Groundwater Téa;i:ﬂ;ﬂ:ti? Ground- Aridity Irrigated AHP Level of
9 Density Confidence Availability water Index Lands Score Priority
Flow
Wells
Sonoyta—
Puerto
Pefiasco-San 0.096 0.539 0.466 0.161 0.161 0.161 0.161 0.564 1
Simon Wash
System
Santa Cruz 0.477 0.539 0.096 0.096 0277 0.096 0.096 0.546 2
Aquifer
San Pedro 0.161 0.539 0.096 0277 0277 0.096 0.096 0.529 3
Aquifer
Douglas-Agua 0.161 0.539 0.096 0.096 0.277 0.096 0.161 0.481 4
Prieta Aquifer
Los Vidrios—
Western 0.096 0.297 0.096 0.096 0.096 0.466 0.096 0.388 5
Mexican
Drainage
Rio Altar 0.096 0.164 0.096 0.161 0.161 0.096 0.466 0.364 6
Arroyo San
Bernardino- 0.096 0.297 0.096 0.161 0.161 0.096 0.096 0.331 7
San Bernardino
Valley Aquifer
Rio Alisos 0.096 0.164 0.096 0.096 0.161 0.096 0.096 0.245 8

Aquifer




Aquifer Prioritization Results

Highest Priority: Sonoyta—Puerto Peinasco—San Simon Wash System

- Reasonable transboundary confidence

- Groundwater deficit: -83.72 MCM/year

- Wells: 525,
- Irrigated land: 5495 hectares
- Aridity index: -=19.2%

Current TAAP Aquifers: Santa Cruz & San Pedro
- Groundwater availability: 0.0 & -6.17 MCM/year
- Moderate deficits, slightly lower priority

Next Priority: Douglas—Agua Prieta Aquifer

- Groundwater deficit: -0.05 MCM/year

- Wells: 4136, Irrigated land: 5035 hectares

- Aridity index: -12.5%

Legend
"] County Subdivisions (US) / Municipalities (MEX)
Transboundary Aquifers

A

Arizona
United States of America

Valle de San Luis Rio Colorado-Yuma
Los Vidrios-Western Mexican Drainage

Sonoyta Puerto Pefiasco-San Simon Wash Sonora, Mexico
Arroyo Seco
Rio Alisos
Rio Altar
Santa Cruz Source: Municipalities in Mexico where taken from INEGI (2024). County Subdivisions in the US where taken fro
San Pedro U.S. Census Bureau (2016). The transboundary aquifers of the US and Mexico where taken from IGRAC
. Centre), and UNESCO-IHP
Douglas Agua-Pnet; (UNESCO ¥ 2021. *Tr y Aquifer of the World [Map)]
Arroyo San Bernardino-San Bernardino Valley Update 2021." Delf, Netherlands.

Lower Priority Aquifers: Los Vidrios—Western Mexican Drainage, Rio Altar, Arroyo San Bernardino—San Bernardino

Valley, Rio Alisos

- Moderate-to-low priority, lower immediate need




Discussion

Multicriteria Analysis (MCA) Application:
* (Can be used in water-resource decision-making.

» Criteria tailored to specific regional objectives (lllinois: water quality; California: integrated criteria).

Criteria Selection & Limitations:
* Water quality excluded due to inconsistent binational data.
* Governance and hydro-political factors excluded due to quantification challenges.
* Lack of consistent groundwater-level data limited assessment accuracy.
* Highlights need for binational standardized monitoring.

Future Recommendations:
e Stakeholder engagement for complementary insights.

* Methodology replicable, adaptable, robust for future assessments.
* Data sets support informed management and responsible aquifer use.

Data Gaps

* Data gaps and inconsistent monitoring across the border limited some criteria.
* Despite limitations, binationally available data revealed key stressors on groundwater availability.




Thank you!

Aquifer Prioritization Paper:
https://wrrc.arizona.edu/news/transboundary-assessment-framework-published-mdpi-water-journal

TAAP Webpage:
https://wrrc.arizona.edu/programs/taap-transboundary-aquifer-assessment-program
Email address:
elia.tapia@unison.mx



https://wrrc.arizona.edu/news/transboundary-assessment-framework-published-mdpi-water-journal
https://wrrc.arizona.edu/programs/taap-transboundary-aquifer-assessment-program
mailto:elia.tapia@unison.mx
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