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Temperature change, 1895-2018
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Temperature graphic courtesy the Washington Post
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Overall water budget for the Western Slope:
Precipitation - evapotranspiration = runoff
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Western Colorado has warmed by >2°F since 1980
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Summers in Western Colorado have warmed even more than annual temperatures

Colorado, Climate Division 2 Average Temperature
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Recent studies: Upper Colorado River Basin
streamflow sensitivity and attribution of recent changes

BN
« McCabe and Wolock (2007) 2
* Das et al. (2011)

* Nowak et al. (2012)

* Vano et al. (2012)

* Vano and Lettenmaier (2014)
 Udall and Overpeck (2017)

* McCabe et al. (2017)
 Barsugliand Livneh (2018)

* Xiao et al. (2018)

* Hoerling et al. (2019)

 Milly and Dunne (2020)
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How Warmmg Drl e,,' | '-' s'in Streamflow Berghuijs et al. (2014), Barnhart et al. (2016), Deems et al. (2013)
olorado River flow dwindles as Warmlng,é eH’J‘ of reflectlve snow energizes evaporation ( P. C. D. Milly, K. A. Dunne, Science 2020)
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Water year 2020: What happened to the snow?

.
:I t Fall: Very dry soils
‘ November — March: Okay snow
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—.— April-May: Record-dry
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& March-August: Near-record- warm
% X;;%;g‘r?sﬁ‘rm /A % University of Colorado
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32 future projections of Upper Basin climate and hydrology
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16 future projections of Upper Basin hydrology
that show less 215t century precipitation change
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Summary

@\ ,

Precipitation still drives hydrologic
variability, but the warming is
causing overall drying

Studies strongly indicate that
warming is already reducing
Upper Basin streamflows

Future warming will drive further
reductions in streamflows

Warming will also shift snowmelt
and runoff earlier, increase crop
water use, and generally worsens
drought impacts

Warming also increases wildfire
risk
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Population Growth

State of Colorado: 9 million by 2050
Colorado River Basin:'70 million by 2060

Colorado data from Colorado River Basin data from U.S. Bureau of Reclamation

Colorado Water Plan Technical Update (2016) Colorado River Basin Water Supply and Demand Study (2011)
Photo.courtesy Colorado Public Radio Photo courtesy Visit Phoenix



Moving forward

* Needs and Solutions:
» Greater conservation (Ag, Urban, Industrial)
* Increased trans-basin re-use
» Stream flow Adaptation/Mitigation
» Science based watershed health
* Improved forecast reliability
« Snowpack enhancement via cloud seeding

* Basin-wide snowpack data inventory with forecast
Integration

%\ e More snow!
=/



Current lake

Pumping Station 1 Pumping Station 2 L3 Pumping Station
Operating range Operating range Operating range

SNWA's low lake level pumping station (L3) will ensure Southern Nevada maintains access to its

primary water supplies in Lake Mead, even if the lake dips below elevation 895’ — the point at

which Hoover Dam can no longer release water downstream to California, Arizona and Mexico
Low-lake elevations also may require additional water treatment
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COLORADO RIVER DISTRICT

PROTECTING WESTERN COLADO WATER SINCE 1937
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