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The decrease in reservoir storage following the 2024
inflow season has been thankfully modest, but not as
favorable as it was at this time last year. Perseverance
reducing consumptive uses and losses is needed
for reliability and security in the water supply and to
regain reservoir storage.

 

Between mid-April and early July 2024, reservoir storage
in the Colorado River basin increased by 2.45 million
acre feet (af). Now we are in the nine-month period
of progressive decline as reservoir storage supports
consumptive uses and losses throughout the basin
until the 2025 spring snowmelt season begins. As of 1
September 2024 basin reservoir storage was 28.9 million
af, and the combined storage in Lake Mead and Lake
Powell was 18.0 million af. Those amounts are similar to
conditions from spring 2021 when media outlets began
reporting on the emergence of a water crisis. That crisis
continues.

It is useful to monitor changes in basin reservoir storage
because it is the “bank account” from which we can make
withdrawals during dry years. Basin water managers have
little control over each year’s watershed runoff, but they
have a continuing ability to reduce water consumption.

Basin water managers have a long way to go to replenish
reservoir storage to amounts that ensure a secure
and reliable water supply. Today’s water in the basin’s
reservoirs is slightly more than a two-year supply, based
on the average rate of water consumption and losses[1] in
the basin. It remains in a precarious state should a string
of very dry years occur, as was the case between 2002
and 2004 and between 2020 and 2022.

Although the ultimate cause of the ongoing crisis in water
supply is a declining watershed runoff associated with a
warming climate, the proximate cause is the inability to
reduce consumptive uses to match the declining supply[2].
John Fleck summarized recent progress in reducing Lower

Basin water use[3]— that is the kind of progress needed
throughout the basin.

Where We Stand Today

Figure 1 is a reminder that present reservoir storage

remains low in relation to conditions throughout the 21st

century. Today, 62% of total basin storage is in Lake
Mead and Lake Powell, 30% of storage is in reservoirs
upstream from Lake Powell, and 8% of storage is in
Lake Mohave and Lake Havasu. Storage in reservoirs
upstream from Lake Powell increases during each year’s
snowmelt season, and subsequently decreases to sustain
consumptive uses. Storage in Lake Mohave and Lake
Havasu change little. The big changes in the basin are
mostly due to changes in storage in Lake Mead and Lake
Powell.

Figure 1. Graph showing reservoir storage in the Colorado
River basin between 1 January 1999 and 31 August 2024.

 

The water supply in Lake Mead and Lake Powell, as
well as Lake Mohave and Lake Havasu, supports water
use in the Lower Basin and in Mexico. Lake Powell
is downstream from virtually all Upper Basin water
use. Essentially, Lake Powell and Lake Mead are one
reservoir, separated into two parts by the Grand Canyon.
Nevertheless, Lake Mead and Lake Powell are operated
differently, as is evident in Figure 2. In spring and early
summer, snowmelt runoff is captured in Lake Powell,
and storage increases there even though storage at the
same time decreases in Lake Mead in some years. Once
the snowmelt season ends, water is transferred to Lake
Mead, and Lake Powell storage slowly declines. Figure
2 demonstrates that changes in water storage in Lake
Mead occur over longer cycles than do the annual cycles
of storage change that occur in Lake Powell. Because
of the different operating rules of the two reservoirs,
basin water storage conditions are better reflected by the
combined storage contents of the two reservoirs rather
than conditions in either Lake Mead or Lake Powell. 

https://www.inkstain.net/2024/09/imperial-irrigation-districts-water-use-on-track-for-a-record-low-as-is-us-lower-basin-use/
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Figure 2. Graph showing reservoir storage in different
parts of the Colorado River basin since 1 January
2021.Note that water storage in Lake Powell increased
greatly during the 2023 inflow season, declined thereafter
until the beginning of the 2024 inflow season, increased
again in spring 2024, and is now declining.

 

Despite the modest inflow season of 2024 when
unregulated inflow to Lake Powell was only 83% of
average, reservoir storage increased by 300,000 af,
because losses from the basin’s reservoirs between mid-
July 2023 and early April 2024 were less than the gains in
storage that occurred in spring 2024[4]. The total decrease
in storage between mid-July 2023 and early April 2024
was the smallest in the past decade and was primarily due
to reduced consumptive uses in the Lower Basin.

One way to keep track of the loss in reservoir storage due
to consumptive uses and losses is to monitor changes in
storage that occur after the early summer peak occurs,
as is depicted in Figure 3. For example, the dark blue line
in Figure 3 was computed by subtracting the total basin
reservoir storage on each day from the peak value of 30.0
million af that occurred on 6 July 2024. On 31 August
2024, total basin storage of 28.8 million af was 1.12 million
af less than the early July peak. This amount of loss is
midway in the range of reservoir loss that has occurred
during the past decade. Reservoir storage declined little
following inflow in 2017 (2017-2018); 2019 (2019-2020);
and 2023 (2023-2024). Storage declined by large amounts
following inflow in 2018 (2018-2019); 2020 (2020-2021);
and 2021 (2021-2022). These data demonstrate that the
current rate of decrease in reservoir storage has been
“average” for the last decade but is much greater than the
remarkably small rate of loss last year.

Figure 3. Graph showing the decrease in total basin
reservoir storage in 2024 (2024-2025) following the early
summer peak, compared with the decrease in some other
years of the past decade. Loss in reservoir storage was
greatest following the 2020 inflow season (2020-2021) and
least following the 2023 inflow season (2023-2024). This
year’s loss is midway between those extremes.

 

The rate of decrease in the combined contents of Lake
Mead and Lake Powell since early July 2024 has been
comparable to the loss in other years of small decline,
as is evident in Figure 4. It is especially encouraging that
storage in Mead and Powell greatly slowed since mid-
August.

Figure 4. Graph showing the decrease in the combined
contents of Lake Mead and Lake Powell following peak
storage of 18.5 million af that occurred on 8 July 2024,
compared with the decrease in some other years of the
past decade. Loss in reservoir storage was greatest
following the 2020 inflow season (2020-2021) and least
following the 2023 inflow season (2023-2024). This year’s
loss is similar to years when the loss in combined storage
was relatively small.

• [1] Basin consumptive uses and losses averaged
13.0 million af/yr for 2021-2023, based on the latest
published reports of the Bureau of Reclamation.
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• [2] Schmidt, J. C., Yackulic, C. B., and Kuhn, E.
2023. The Colorado River water crisis: its origin and
the future. WIREs Water 2023;e1672.

• [3] Fleck, J. 2024. Imperial Irrigation District’s water
use on track for a record low, as is U.S. Lower
Basin use. Inkstain, 9 September 2024, https://
www.inkstain.net/.

• [4] The gain is reservoir storage during the 2024
inflow season was 2.45 million af, and preceding
decreases in storage between mid-July 2023
and mid-April 2024 were only 2.15 million af.
Thus, inflows in 2024 added 300,000 af to total
basin reservoir storage (Schmidt, 2024. The 2024
runoff season comes to an end- how did we do?
Center for Colorado River Studies, 17 July 2024, /
coloradoriver/).

We encourage the use of these figures in your own work
with appropriate credit (Jack Schmidt, Center for Colorado
River Studies). Please contact us if higher resolution
images are required.
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