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Reclamationõs
Mission

ÅReclamation was established in 
1902 and is best known for the 
dams, powerplants, and canals it 
constructed within the 17 
Western States. 

ÅReclamation is the Nationõs 
largest wholesale water supplier

ÅWe operate 338 reservoirs with a 
total storage capacity of 140 
million acre -feet. 

ÅReclamation owns 53 power 
plants, generating over 40 billion 
kilowatt -hours each year, on 
average.



Dam Safety

ÅTeton Dam in Idaho failed in 
1976

ÅDam Safety Program 
implemented in 1978 with 
passage of Reclamation 
Safety of Dams Act

ÅRegularly review risk at 
facilities so dams can be 
operated in a safe manner

https://www.usbr.gov/ssle/damsafety/index.htmlhttps://www.usbr.gov/pn/snakeriver/dams/uppersnake/teton/i
ndex.html



Climate Change in Floods?
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What is flood risk?

Risk = Annual Failure Probability x Consequences

PLoad x PFailure|Load
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June 1964 Flood in Montana

Flood exceeded the design flood for the dam!



Oroville Dam Floods (February 2017)

https://www.nytimes.com/interactive/2017/02/13/us/oroville-dam.html



June 2022 Yellowstone Floods



Indicators of Climate Change

Fourth National Climate Assessment (2018) ðUS Global Change Research Program



Increasing air 

temperature

Increasing precipitation 

extremes

Drier soils and prolonged 

drought periods

Decreased snowpack 

and earlier melt off

Increased canopy 

storage

Increasing flooding

?



What are we trying to understand?

ÅHow will floods change?
ÅBigger?

ÅSmaller?

ÅFlashier?

ÅEvent sequencing?

ÅMore volume?

ÅMore snow?

ÅLess snow?

ÅRain on snow?

ÅRain on frozen ground?

ÅDifferent seasons?

ÅCanopy?

ÅVegetation?

ÅWildfire scars?

ÅSoil moisture?

ÅLess flood surcharge capacity?

ÅMore flood surcharge 
capacity?

ÅVariability across 
hydroclimates?



How to incorporate this information?

ÅHow can past information inform the future?

ÅNon-stationarity and mixed -population characteristics?

ÅHow does climate change fall into or influence uncertainty bounds for 
less frequent events?

ÅHow do we incorporate climate change into risk decision -making 
framework?

ÅHow do we include climate change uncertainty into design and 
modification?



So whatõs the answer?

ÅItõs complicated

ÅNumerous research, 
application studies, and 
guidance development 
initiatives 

ÅDifferent scales, purposes, 
and hydroclimates

ÅCollaborative initiatives to 
share work and findings



Climate Change Activities at Reclamation

ÅStrategies and Priority Setting
ÅSpring 2022 Climate Change Adaptation Strategy 

update

ÅCommunities of Practice
ÅClimate Change, Hydrology & Hydraulics, Peer Review

ÅDept of Interior WaterSMART Program
ÅBasin Study Program
ÅLong-term water supply and demand studies

ÅReservoir operations pilot studies

ÅDrought Response Program
ÅIncludes emergency response and resiliency planning

ÅSECURE Water Act Report
Å2021 West-wide Climate and Hydrology Assessment 

focused on future climate and drought



ÅDrought

ÅOperations
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Side note ðnot just floods!



Hydrologic Risk Analysis Space
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* Graph adapted from U.S. Geological Survey, 1991. NATIONAL WATER SUMMARY 1988-89 Hydrologic Events and Floods and Droughts: U.S. Geological Survey Water-Supply Paper 2375, 604 p. 

Forecast data
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Supporting Dam Safety: BCSD5 Data

Reclamation (2014)

No. Parameter
Adjusted for 

Future Climate

1 Month of Storm Occurrence No

2 Antecedent Precipitation Yes

3 Antecedent Snowpack Yes

4 October 1 Soil Moisture Yes

5 Antecedent Soil Moisture Yes

6 Air Temperature Yes

7 Initial Streamflow Yes

8 Initial Reservoir Elevation Yes

9 Precipitation-Frequency Yes

10
Spatial and Temporal 

Precipitation Distribution
No

11 Storm Duration No
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Supporting Dam Safety: BCSD5 Data

Reclamation (2015)



Supporting Dam Safety: BCSD5-Hydro DataH
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Reclamation (2021)



Andy Newman, NCAR

Moving Forward: Climate Change and Risk

Rainfall-Runoff Modeling

Historical and Future 
Storylines (Event-Sequencing)

Extreme Event Analysis, 
Information Products and 

Display


