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Study area

• TBA #9N by ISARM (modified by Ramírez-

Hernández, 2020).

• The LCRDA extension is 29,800 km2

Riverside, California and Arizona in the U.S; Baja

California, and Sonora in Mexico.

• Arid climate:
More than 49°C (120°F) to 0°C (0°F)

Precipitation 76 to 216 mm per year (NOAA, 2021)

Evapotranspiration 1,820 mm per year (CDWR,

2012)

Drought conditions in the Colorado River Basin
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Historical, social, and economic context 

• Historical floods and sediments from the Colorado River, and
marine sediments from the Gulf of California created the
LCRDA.

• Groundwater from the LCRDA supply water for five irrigation
valleys (Coachella, Imperial, Mexicali, SLRC and Yuma).



Mexicali Valley Aquifer 
(MVA)

• Supplies water for five municipalities in Baja
California and two the agricultural valleys.

• Presents groundwater overexploitation and
the presence of saline soils, and brackish
water (CONAGUA, 2018).

• In relation to groundwater governance, the
problems are:

1) lack of a binational and regional water
management;

2) consequences of poor water-management
practices by agricultural users;

3) the transfer of water concessions between
different sectors; and

4) the lack of systematic measurements of
the volume extracted from the aquifer
(Caballero, 2014; Cortez-Lara, 1999).
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Groundwater pumping and uses
• Groundwater pumping in the MVA from its inception has never been measured systematically.

• Agriculture is the leading economic activity; this region is one of the most important irrigation

districts in Mexico. The main crops are cotton, wheat, and, to a lesser extent alfalfa, corn, and

asparagus.

• In the Irrigation District 014 the efficiency of conveyance and distribution to the major user is

40.15% (SEMARNAT & IMTA, 2020), because more than 50% evaporates, infiltrates and/or is

lost in other conveyance factors.
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Groundwater availability and sustainability

• Relative Water Demand indicator (Weiskel et al.,

2007) for the MVA was 2.07 indicating that the

water use regime is not sustainable in the

study area. This value is even greater than for

Mexico City aquifer where the RWD is 1.7, one

of the highest water-stressed aquifers in Mexico.

• Storage Change Index (Weiskel et al., 2007) in

the study area resulted in -0.35, which indicates

a loss of storage in the MVA. This situation has

been reflected in the aquifer depletion which is

between 0.5 to 1 m annually in the East upper-

middle area of the MVA.
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Legal framework

• Activities by every governmental
institution are well defined.

• Rights and obligations of the
government institutions and water
users.

• Mechanisms of water management;
some of them include regulation for
water quality protection.

• None of these regulations in force is
specific of groundwater.
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Institutional framework
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Binational Cooperation
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1848
Guadalupe-Hidalgo 

Treaty 

1853
La Mesilla Treaty

1944
Utilization of Waters 
of the Colorado and 
Tijuana Rivers and 
of the Rio Grande

Minute 242, 1973

Minute 318, 2010

Minute 319, 2012

Minute 323, 2017

Includes GW management provisions: 

limited pumping in both sides of the 

border

Salcedo, 2021

Salazar, 2021TNC, 2014



Management instruments
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•Are updated in each government period, so they are not given continuity
to become established, the goals and strategies lack alignment with the
management plans for the USA-portion of the aquifer.

National and 
States Hydraulic 

Programs

•Considers the aquifer current condition in terms of available volume and
are valid for 5 to 30 years (LAN, 2020).

•According to the Law it is not possible to extract volumes of water that
are greater than the authorized volumes in the concession but in the
MVA is impossible to guarantee that, because wells do not have flow
meters.

Water 
concessions

•It shows the name of the user, the use and the volume of water
extracted, the location of the well, and the name of the aquifer. However,
the information is not corroborated with measurements of the volumes of
groundwater withdrawn from wells, so it does not accurately reflect actual
information (Kuri, 2018).

Public Registry of 
Water Rights 

(REPDA)



Management instruments
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•Establishes that the capacity of the aquifer allows limited withdrawals
for domestic, industrial, and other uses. It also indicates that no one may
extract groundwater in the restricted area for pumping (zona vedada) or
modify existing uses without prior written permission from CONAGUA.

Pumping 
restrictions

MVA since 1965

•In 2013 the integrated Plan for the Mexicali and San Luis Rio Colorado
Valleys aquifers was prepared. Unfortunately, the plan is not public yet,
its contents are unknown, and it is not clear if it is already being applied.

Integrated Aquifer 
Management 

Plan



Conclusions and recommendations

• Mexico and the USA celebrated a cooperative approach of their "hydro-relations" on the

Colorado River, highlighting the provision of water for the environment and hydraulic

infrastructure. Although there are good examples of binational cooperation, they are not

enough to solve the long-term situation of the MVA.

• Given the multi-jurisdictional shared resource, it is necessary to create a new integrated plan

with specific indicators and metrics which would consider the transboundary aquifer.

Furthermore, additional funding is needed to support the creation of independent, modern

groundwater monitoring systems in the study area and to increase technical and human

capacity in local agencies and organizations.
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Conclusions and recommendations

• On the Mexican side, groundwater governance issues abound, mostly related to

overexploitation of groundwater in the Mexicali Valley. Mexican laws and regulations on

groundwater exist, but they cannot be complied due to the lack of groundwater extractions

monitoring.

• Although the tasks of the principal Mexican water agency (CONAGUA) are well defined in the

existing regulations, this federal agency does not have the financial and staff capacity to enforce

the regulations entirely. A strategy that has worked partially to solve the lack of funds is

collaborating with academic centers, such as the University of Baja California, using federal or

other funding sources.
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