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An aquifer is a geologic formation, a group of 
formations, or a part of a formation that contains 
sufficient saturated permeable material to yield 
significant quantities of water to wells and springs. 
The areal and vertical location of major aquifers is 
fundamental to the determination of groundwater 
availability for the Nation.(USGS, 2021)

New Mexico, 1990-2015

1,300+ Aquifer Stock Illustrations, Royalty-Free Vector 
Graphics & Clip Art - iStock | Aquifer diagram, Water 
aquifer, Widefield aquifer (istockphoto.com)

What is an aquifer?

https://www.istockphoto.com/illustrations/aquifer
https://www.istockphoto.com/illustrations/aquifer
https://www.istockphoto.com/illustrations/aquifer


Principal aquifers and groundwater-level change in NM
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Map modified from Myers (2022) and table from Myers (2022),  USGS OFR 2022-1008
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An open basin (A) is stream connected and 
discharge can occur through surface water 
interaction (through-flowing streams), groundwater 
underflow, and evapotranspiration.

A closed basin (B) is not stream connected and 
discharge occurs primarily through 
evapotranspiration from plants and playas or lakes.

Hydrologic Basins: Open vs. Closed 
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In an open basin (A) recharge can occur due 
to infiltration of runoff, surface water 
interaction, and groundwater underflow.

In a closed basin (B) recharge occurs 
primarily through infiltration of runoff.

Hydrologic Basins: Open vs. Closed 



   Groundwater mining & aquifer overdraft

Groundwater Pumping
 
 >> Recharge - Evapotranspiration

https://www.usgs.gov/media/images/cone-depression-pumping-a-well-can-cause-water-level-lowering; 
https://eos.org/research-spotlights/the-looming-crisis-of-sinking-ground-in-mexico-city
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Selected Closed Basins
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High Plains Aquifer

Left: Principal Aquifers (Myers, 2022) and Major Rivers in New Mexico; Middle: OPENET map of ET rates, Right: McGuire (2017) Water-level and recoverable water in storage changes, High Plains 
aquifer, predevelopment to 2015 and 2013–15: U.S. Geological Survey Scientific Investigations Report 2017–5040, 14 p., https://doi.org/10.3133/sir20175040

Principal Aquifers and Major Rivers Evapotranspiration (ET) Rates Groundwater declines pre-dev. - 2015

https://doi.org/10.3133/sir20175040
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High Plains Aquifer

• First declared in the 1930s

• ~22% of irrigation water use

• High Plains Aquifer Closure in 2009

• No new appropriations

• Critical Management Areas (CMAs)



9Left: https://geoinfo.nmt.edu/geoscience/research/documents/3/Recharge_fact_sheet_2016.pdf, Right: 
Meixner et al. (2016).

Aquifer recharge in a changing climate

https://geoinfo.nmt.edu/geoscience/research/documents/3/Recharge_fact_sheet_2016.pdf


(Left: https://documents1.worldbank.org/curated/en/621881468137375750/pdf/301010PAPER0BN11.pdf, 
Right: Myers (2022)
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Rio Grande, 
South Central

High Plains

Targets for groundwater resource management in ‘rationalization 
scenarios’ for indiscriminate and excessive exploitation

   Water management in mined basins
Rio Grande, 

Albuquerque

OPEN

OPEN

CLOSED

https://documents1.worldbank.org/curated/en/621881468137375750/pdf/301010PAPER0BN11.pdf
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Left: OSE Numerical and Administrative Models, Right: S.S. Papadopulos/OSE Hydrology Analytical Interface (2023)

Numerical Models Analytical Models

   Modeling tools
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