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Recl|l amat
Mission

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

ARecl amation i s
largest wholesale water supplier

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

A Reclamation owns 53 power
plants, generating over 40 billion
kilowatt -hours each year, on
average.
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10 Million

acres of farmland irrigated
by Reclamation water
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2 nd
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United States
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The percent of the Nation’s vegetables, fruits, and
nuts grown with Reclamation water

3%
powerplants owned and operated by

Reclamation, generating over 40 billion
kilowatt-hours each year, on average
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Dam Safety
e e ﬁﬁw e
# ATeton Dam in Idaho failed in & i S e———
1976

- ADam Safety Program
Implemented in 1978 with £ -
passage of Reclamation o | =
~ Safety of Dams Act gt
" ARegularly review risk at

facilities so dams can be
operated in a safe manner
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Climate Change in Floods?

whitehouse.gov/briefing-room/presidential-actions/2021,/01/27 /executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/

'E HOUSE

ERIEFING ROOM

Executive Order on Tackling the
Climate Crisis at Home and Abroad

JANUARY 27, 2021 «+ PRESIDENTIAL ACTIONS

The United States and the world face a profound climate erisis. We
have a narrow moment to pursue action at home and abroad in order
to avoid the most catastrophic impacts of that crisis and to seize the
opportunity that tackling climate change presents. Domestic action
must go hand in hand with United States international leadership,
aimed at significantly enhancing global action. Together, we must

listen to science and meet the moment.

1| U.S. Department of the Interior
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Office of Congressional and Legislative Affairs

OCL Home Who We Are v Hearings and Testimony v Legislative Documents v

SECURE Water Act

STATEMENT OF MICHAEL L. CONNOR
COMMISSIONER, BUREAU OF RECLAMATION
U.S. DEPARTMENT OF THE INTERIOR
BEFORE THE
SUBCOMMITTEE ON WATER AND POWER
COMMITTEE ON ENERGY AND NATURAL RESOURCES
UNITED STATES SENATE
THE WATERSMART PROGRAM
AND IMPLEMENTATION OF THE SECURE WATER ACT
MARCH 16, 2010

Madam Chairwoman and Members of the Subcommittee, | am Mike Connor, Commissioner of the Bureau of Reclamation
(Reclamation).l am pleased to be here today on behalf of the Department of the Interior (Department) to discuss the WaterSMART
Program and the Department’s efforts through that program to implement the Secure Water Act (Title IX, Subtitle F of Public Law

111-11) The WaterSMART Program (Sustain and Manage America's Resources for Tomorrow) will assist local communities in




What iIs flood risk?
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Flood Risk = Annual Failure Probability x Consequences
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une 1964 Flood in Montana

Flood exceeded the design flood for the dam!



Oroville Dam Floods (February 2017)

April 2015 - ~ "™Area of damage eather,
Feather — Riversi.... |

- . L M Sy

River ' 9

If the emergency spillway
fails, there will be an
uncontrolled release of
flood waters.-

Emergency

https://www.nytimes.com/interactive/2017/02/13/us/orovilledam.html



Displaying Last 7-Day Observed Precipitation
Valid on: June 15, 2022 12:00 UTC
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Indicators of Climate Change
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AGU100

ADVANCING
EARTHAND
SPACE SCIENCE

Water Resources Research

COMMENTARY

10.1029/2018WR023749

Key Points:

- Extreme precipitation is increasing
with rising temperatures

» Flood magnitudes, however, are
decreasing at the same time

« However, this is not a complete story;
very rare floods are rising while
frequent floods are reducing; reasons
for this are explored

Correspondence to:
A. Sharma,
asharma@unsw.edu.au

If Precipitation Extremes Are Increasing, Why Aren’t Floods?

Ashish Sharma' |, Conrad Wasko? "/, and Dennis P. Lettenmaier®

!Civil and Environmental Engineering, The University of New South Wales, Sydney, New South Wales, Australia,
’Department of Infrastructure Engineering, The University of Melbourne, Melbourne, Victoria, Australia, *Department of
Geography, University of California Los Angeles, Los Angeles, CA, USA

Abstract Despite evidence of increasing precipitation extremes, corresponding evidence for increases in
flooding remains elusive. If anything, flood magnitudes are decreasing despite widespread claims by the
climate community that if precipitation extremes increase, floods must also. In this commentary we suggest
reasons why increases in extreme rainfall are not resulting in corresponding increases in flooding. Among the
possible mechanisms responsible, we identify decreases in antecedent soil moisture, decreasing storm
extent, and decreases in snowmelt. We argue that understanding the link between changes in precipitation
and changes in flooding is a grand challenge for the hydrologic community and is deserving of

increased attention.

Drier soils and prolonged Decreased snowpack
drought periods and earlier melt off

Increasing air
temperature

Increasing precipitation
extremes

?

Increasing flooding

Increased canopy
storage




AVegetation?

ASmaller? AWildfire scars?

A Flashier? ASoil moisture?

AEvent sequencing? ALess flood surcharge capacity?

AMore volume? AMore flood surcharge
capacity?

AMore snow?

ALess snow?

ARain on snow?

ARain on frozen ground?
ADifferent seasons?

AVariability across
hydroclimates?




How to incorporate this information?

' JIMNNW@&A
AHow can past information inform the future?

ANon -stationarity and mixed -population characteristics?

AHow does climate change fall into or influence uncertainty bounds for
ess frequent events?

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

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




So whatos the answer ?

30-yr Normal Precipitation: Annual

Alt ds complicate

ANumerous research,
application studies, and
guidance development
Initiatives

A Different scales, purposes,
and hydroclimates

ACollaborative initiatives to
share work and findings

Annual Precipitation {in.
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Climate Change Activities at Reclamation

AStrategies and Priority Setting

ASpring 2022 Climate Change Adaptation Strategy
update

A C ommun |t| es Of P I aCtl ce Summary Report to Congress Supporting&‘ Tecfmical Materials and eu.rces
A Climate Change, Hydrology & Hydraulics, Peer Review [ =

ADept of Interior WaterSMART Program

ABasin Study Program
A Long-term water supply and demand studies
A Reservoir operations pilot studies

ADrought Response Program
A Includes emergency response and resiliency planning

ASECURE Water Act Report

A2021 Westwide Climate and Hydrology Assessment
focused on future climate and drought




Side note 0 not just floods!

ADrought
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Hydrologic Risk Analysis Space

|
Global climate models
Where we
_ are heading
Tree ring data
Forecast data
Traditional
Paleo data risk
analysis
space
Observational records

100,000 10,000 1,000 100 Present ~100

Past Future

* Graph adapted from U.S. Geological Survey, 1991. NATIONAL WATER SUMMARY 48BBlydrologic Events and Floods and Droughts: U.&eological Survey WatetSupply Paper 2375, 604 p.



Hydrologic Risk Analysis Space

Traditional
risk
analysis

_ space
Observational records

Paleo data

100,000 10,000 1,000 100 Present ~100

Past Future

* Graph adapted from U.S. Geological Survey, 1991. NATIONAL WATER SUMMARY BBydrologic Events and Floods and Droughts: U.&eological Survey WaterSupply Paper 2375, 604 p.



S

pporting Dam Safety: BCSD5 Data
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Supporting Dam Safety: BCSD5 Data

Peak Reservoir Inflow (fta/s)
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Supporting Dam Safet
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Moving Forward: Climate Change and Risk

Historical and Future
Storylines (Everfequencing)

|

RainfaHRunoff Modeling

|

Extreme Event Analysis,
Information Products and
Display




