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river basins, and the state. The green rectangle in the compare Lea County (shown in blue) with Socorro County

New Mexico Dynamic Statewide Water
Budget (NMDSWB)

The NMDSWB model provide new, dynamic
spatially representative assessments of water
budgets for the entire state of New Mexico.
It uses 4 stocks to define quantities of water
stored in given locations over specified time
periods and uses 16 fluxes to quantify how
water moves to and from these stocks. There
are four levels of mass balance accounting
units:
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Figure 1. The New Mexico Dynamic Statewide Water Budget (NMDSWB).
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+ Generally during drought periods, surface
water is diminished, groundwater is heavily
relied upon.

+ In Socorro County during the ‘80s and ‘90s,

wn there was a clear impact of recharge
on GW.

« After 2000, this impact was reduced by
drought condition, and the GW
change trends negatively.

« InLea County during the whole period
there is a gradual decline in GV storage.

« This is because Lea County overlies parts
of the Ogallala Aquifer, a fossil water
aquifer, and receives negligible recharge.

Figure 2. Fossil groundwater versus recharge groundwater in Lea and Socorro Counties.

(shown in orange), you see that Lea County does not have
access to a river that recharges groundwater. The aquifer
is essentially leftover fossil groundwater, and you will

see this continual decline because there is essentially

no recharge. On the other hand, if you look at Socorro
County, where the Rio Grande is running through the
county, we see gradual increases in groundwater storage
until the 90s, when that turned around and we saw gradual
decreases. Therefore, it is very important to consider
recharge when you think about groundwater.

Figure 3 is another picture depicting groundwater
depletions in the basin. The Rio Grande is outlined in
black, and it fluctuates from year to year. We had more
of a declining trend in the 90s, with Rio Arriba County
showing little fluctuation and a general long-term
equilibrium in groundwater storage. In Bernalillo County,
there was depletion until the San Juan—Chama Project
diversions began, and then there was less depletion.

For the lower Rio Grande in Dofia Ana County, we see
decreasing groundwater storage and ongoing fluctuations.
Different fluctuations occur depending on where you are in
the state.

Senator Udall’s comments on the changes in runoff are
reflected in Figure 4. In Dona Ana County (shown in
orange), we see fewer surface water withdrawals starting
in the late 90s and 2000s. Because less surface water is
available, there is a concomitant increase in groundwater
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withdrawals. Surface water withdrawals in Bernalillo
County (shown in blue) increased due to the

San Juan—Chama diversion, which led to reduced
groundwater withdrawals. Over this same period in Rio
Arriba County (shown in green), groundwater withdrawals
were unchanged.

Using the NMDSWB, Figure 5 shows that total surface
water and groundwater withdrawals for agriculture in
Dofia Ana County decreased from 1975 to 2018. Return
flows, where water goes back to the river through surface
water or groundwater, have declined because of changing
evapotranspiration and changing irrigation technology. It
does not make sense to have as much flood recharge if you
are pumping groundwater. Interestingly, depletions (shown
in green), that is, the actual water consumed and sent back
to the atmosphere, are more or less stable, allowing us to
use that information to guide our planning.

Figure 6 shows predicted groundwater storage change.
Groundwater diversions (upper right) indicate that
high-efficiency agriculture uses less groundwater. By
anticipating the future impacts of climate change and
variability, we can make a difference with high-efficiency
agriculture and reduce our long-term groundwater storage
depletion. We can use this research to guide our policy, our
technology, and our changes. That concludes my brief tour
of the NMDSWB.
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The groundwater storage of the Rio Grande
Basin fluctuates and has largely declined since
1990.

Groundwater storage changes from north to
south.

Figure 3. Groundwater depletion in counties.
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Dofia Ana County (orange line) shows reduced surface

water withdrawals and increased groundwater withdrawals.

Bernalillo County (blue line) has an opposite trend.

Dofia Ana County and Rio Arriba County (green line) have
declining groundwater returns.

Bernalillo County has low groundwater return.

Figure 4. Surface and groundwater withdrawals in Rio Arriba, Bernalillo, and Dofia Ana Counties.
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If we consider withdrawals only, the
general trend of total water use for
irrigated agriculture has been
declining since 1975. However, the
consumptive use (depletion) has
had a steady long-term trend. In
other words, the lower withdrawals
did not translate to less
consumption due to lower return
flows (red curve) which are caused
by relatively higher temperatures,
thus higher ET, and less recharge
as a result of changing irrigation
technology.

Figure 5. Groundwater withdrawal, depletion, and return in Dofia Ana County.
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Figure 6. Predicted groundwater storage change (2019-2099).
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