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Colorado River Basin Setting



• Colorado River system provides water for 
over 40 million people in 7 U.S. States, 30 
Basin Tribes, and Mexico

• Snowpack contributes 80% of total inflow

• System reservoirs can store ~4 years avg. 
inflow (~60 maf)

• Two largest reservoirs store ~85% system 
storage
▪ Lake Powell – formed by Glen Canyon Dam

▪ Lake Mead – formed by Hoover Dam

• Current system storage is 35% full

• Current operations are based on the 2007 
Interim Guidelines and subsequent 
agreements that expire in 2026

Operational Setting
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Legal Setting (“Law of the River”)
• Longstanding and complex body of legal agreements governing the Colorado River

• Foundational elements of the “Law of the River”

• 1922 Colorado River Compact
• Established two basins apportioning 7.5 maf to each; includes an Upper Basin "non-deplete" obligation to the Lower Basin

• 1944 Treaty between the U.S. and Mexico (Colorado, Rio Grande, and Tijuana rivers)
• Framework for sharing Colorado River water between countries; allots 1.5 maf; Minutes to the Treaty specify implementation 

details

• 1948 Upper Basin Compact
• Allocated the Upper Basin apportionment: CO 51.75%, UT 23%, WY 14%, NM 11.25%; AZ <1% 

• 1964 Supreme Court Decree in Arizona v. California (Lower Basin)
• Upheld the allocation of water in the Lower Basin: CA 4.4 maf, AZ 2.8 maf, NV 0.3 maf; established the role of the Secretary 

as the “Water Master” in the Lower Basin

• 1968 Colorado River Basin Project Act
• Mandated the coordinated operation of Glen Canyon Dam (Lake Powell) and Hoover Dam (Lake Mead)

• Implementing agreements
▪ 1970 Long-Range Operating Criteria

▪ 2007 Interim Guidelines, expires in 2026

▪ 2017 Minute 323 to the 1944 Treaty, expires in 2026

▪ 2019 Drought Contingency Plan, expires in 2026

• Upper Basin water use and deliveries administered by individual states

• Numerous inter- and intrastate agreements that implement Compact apportionments
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Colorado River Mid-term Modeling System (CRMMS)

CRSS24-Month Study Mode

(Manual Mode)

Ensemble Mode

(Rule-based Mode)

Primary Use

AOP tier determinations and 

projections of current 
conditions 

Risk-based operational planning 

and analysis 

Long-term planning, comparison of 

alternatives

Simulated Reservoir 

Operations
Operations input manually Rule-driven operations

Probabilistic or 

Deterministic

Deterministic – single 

hydrologic trace

Deterministic OR 

Probabilistic 30 (or more) 
hydrologic traces

Probabilistic – 100+ traces

Time Horizon (years)

Upper Basin Inflow Unregulated forecast, 1 trace Unregulated ESP forecast, 30 traces
Natural flow; historical, paleo, or 

climate change hydrology

Upper Basin Demands Implicit, in unregulated inflow forecast Explicit, 2016 UCRC assumptions

Lower Basin Demands Official approved or operational Developed with LB users

1 - 501 - 51 - 2  

Colorado River Reclamation Operational Modeling
Model Comparison
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CRMMS: Colorado River Mid-term Modeling 
System

• RiverWare  model that simulates 
operations at 12 reservoirs in the 
basin

• Monthly rule-driven operations of 
the 2007 Interim Guidelines and 
other treaties, plans, minutes and 
agreements

• Upper Basin streamflow forecasts are 
provided by the Colorado Basin River 
Forecasting Center (CBRFC)

Lake Mead Lake Powell
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Unregulated Inflow 
Forecast Points

7
7

CRMMS River Subbasins & Forecast Points
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Jan 2026 water supply forecast (April – July)
   3,650 kaf  (57% of average)

2026 Lake Powell Water Supply Forecast Evolution Plot



Lake Powell Water Supply Forecast

← Very Dry Scenario (90% chance of exceedance)

← Very Wet Scenario (10% chance of exceedance)

← 50% chance of exceedance

← Driest Scenario (2002 weather)

ESP Max

ESP10

ESP30

ESP50

ESP70

ESP90

ESP Min

CBRFC probabilistic water supply 
forecasts are produced 
using current model soil moisture and 
snow states in addition to 30 years of 
observed weather (1991-2020).

The resulting 30 hydrographs provide 
information about the probability of 
certain volumes being exceeded.

← Wettest Scenario (1995 weather)
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Powell ESP
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Most Probable End of CY 2027 Projection:

3,539.71 feet (28% full)

Min/Max Range: 3,481.60 to 3,606.00 feet

• Powell to release 7.48 maf 

• Adjust monthly release pattern to hold back 0.598 maf through 

at least April 

• Maintains Powell 1.2 maf (24 feet) above minimum power pool

• below which only the bypass tubes are available

Most Probable End of CY 2026 Projection:

3,513.51 feet (21% full)

Min/Max Range: 3,490.58 to 3,565.75 feet



Lake Powell Key Elevations
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Glen Canyon Dam  - November 21, 1963

Photo Credit: Bureau of Reclamation

3,490 feet (Minimum 

Power Pool)

3,370 feet 
(Dead Pool)
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May 2026 water supply forecast
800 kaf  (13% of average)

Lost 2,850 kaf in unregulated inflow from Jan -> May



Powell ESP
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Most Probable End of CY 2026 Projection:

3,471.06 feet (13% full)

Min/Max Range: 3,464.07 to 3,503.67 feet

Most Probable End of CY 2027 Projection:

3,503.06 feet (19% full)

Min/Max Range: 3,450.60 to 3,554.33 feet

• Powell release reduced to 6.0 maf (1.48 maf reduction)

• Drought Response Plan to release 660 - 1,000 kaf from 

Flaming Gorge reservoir 

• Maintains Powell only 671 kaf (14 ft) above minimum 

power pool



R2O Research to Operations
Colorado River Climate and Hydrology Workgroup

• Formed in 2017

• Informal and voluntary group

• Water user/manager need and consensus driven

• Improve data and methods within operational modeling tools
• Community Hydrologic Prediction System (CHPS)

• Colorado River Midterm Modeling System (CRMMS)

• Colorado River Simulation System (CRSS)
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• Advance scientific 
understanding to improve the 
accuracy of hydrological 
forecasts and projections, to 
enhance the performance of 
predictive tools, and to better 
understand the uncertainty 
related to future supply and 
demand conditions in the 
Colorado River Basin.

Colorado River Climate and Hydrology 
Workgroup Goal

Status of 
Knowledge 

and Activities

Consider 
Work Group 

Needs

Pursue

Activities
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• Documented state of knowledge 
and practice – released April 2020

• Identified key challenges and 
opportunities

• Jointly funded by Reclamation, 
state, and local water management 
agencies

• Led by Western Water Assessment, 
authored and reviewed by dozens 
of scientists

• Foundational Science Resource for 
parties interested in the Colorado 
River Basin: Reclamation, 
stakeholders, and scientists

• Tool for engaging researchers

https://wwa.colorado.edu/resources/colorado-river-resources/CRBreport

https://wwa.colorado.edu/resources/colorado-river-resources/CRBreport
https://wwa.colorado.edu/resources/colorado-river-resources/CRBreport
https://wwa.colorado.edu/resources/colorado-river-resources/CRBreport
https://wwa.colorado.edu/resources/colorado-river-resources/CRBreport
https://wwa.colorado.edu/resources/colorado-river-resources/CRBreport


Recent Research Activities

• Funded FTE stationed at the CBRFC

• Develop tools to prioritize product testing
• Colorado River Basin Operations Testbed

• Developing a CHPS Forecast Testbed at CBRFC

• CHPS autocalibration

• Web based forecast dashboard

• Products awaiting CHPS testing
• Detrended temperature

• Dynamic ET

• Consumptive use model improvements
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Work Group Participants
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Key Questions for Future Forecast Improvement

• Forecast Skill
• Can we improve 5-month lead forecast skill?

• How do we communicate rare-but-plausible risks in extended droughts?

• Can we integrate skillful long-lead temperature & precipitation forecasts?

• Evaluation & Engagement
• Develop and apply experimental forecast evaluation tools

• Use testbeds linking forecast performance to operations

• Engage stakeholders early when exploring research needs

• Ensure strong participation from local river forecast centers
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Dropped over 150 feet
Lost over 60% of our storage

2026
Dropped an additional 16 feet
Now over 65% of storage
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