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Major Flood Events

 Major floods in 1862, 1907, 1956, 1964, 1986, and 1997
 Development of  flood management infrastructure has been shaped by
 Major floods
 Economic activity 
 State and federal legislation
 Public Health and Safety
 Evolving Values in California

• Ecosystem uplift
• Enriching Experiences/ Recreation



Evolution of Sacramento Flood Control System
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Central Valley Flood Management System

State Plan of  
Flood Control 

(SPFC)
Key Elements

• More than 1,600 miles of  State-federal levees
• Extensive system of  bypasses & floodways
• Several areas of  DEEP floodplains (over 20+ feet)
• 2 uniquely different river basins, each w/ over 5 major rivers
• Major urban centers, small communities, rural / agricultural areas
• Many threatened and endangered species
• Over 1.3 million people living in floodplains
• Over $223B in structures and their contents at risk
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The Central Valley Flood Protection Plan  

 Built through a strong collaboration among 
local, State and federal partners

 Descriptive, not a funding or permitting 
decision for specific projects

 Recommends bold investments and actions to 
reduce Central Valley Flood risk over the next 
30 years

 Promotes ecosystem functions, resiliency, 
sustainability, and multi-benefit projects

Rural-Agricultural

Urban

Small Community 

Systemwide

Diverse portfolio of  actions that 
strikes a balance between urban, 

small community, rural, and 
systemwide needs



2022 CVFPP Climate Change 
Insights



CVFPP 2022 Technical Update

 50-year planning horizon - 
2072

 Climate Change Projections – 
low, median and high

 Scaled historical events – 1956, 
1962, 1986 and 1997

2012 CVFPP: Assessed system 
vulnerabilities assuming 30 
percent increase in flood size.

2017 CVFPP: Built a framework 
with a chain of  models to assess 
late-century flood vulnerabilities 
for medium projections.

2022 CVFPP: Updated chain of  
models to assess flood 
vulnerabilities for 2072 under a 
range of  future climate scenarios.

Evolution of  Climate Change Analyses in CVFPP

2012
CVFPP

2017
CVFPP

2022
CVFPP



Climate Change and Snow accumulation

 Temperature increase of  1 C moves the snow-
elevation 500 ft higher

Freezing Temperature



Elevation vs. Snow
 Less snow (more rain) at higher elevations during major storms



Snow Water Equivalent: May 1st
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Climate Change Impact on Peak Flow
 Increase in runoff  due to warmer temperatures



CVFPP Recommended Actions Completed 
or Underway in Sacramento Valley

 Infrastructure
 Bypass and Weir Expansions
 Dam improvements
 Levee Improvements

 Reservoir Operations
 Improved O&M
 Enhanced Modeling and Forecasting
 Emergency Preparedness and Response



Expected Annual Damage: Sacramento Basin



Water Year 2023 
vs.

2022 CVFPP Technical Analysis
Key Insights



Monthly Runoff Anomaly
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Precipitation vs Frequency
Sacramento Basin

Historic Average

5 - Yr10 - Yr

25 -Yr

50 - Yr
100 - Yr

20

40

60

80

100

120

Chester Mount Shasta City Caples (Twin) Lake Pacific House

Pr
ec

ip
ita

tio
n 

(in
)

Stations

Water Year 2023

154%

174%

126%
115%



Where did flows 
exceed flood stage? 



2022-2023

Snow Water Content
 Unseasonably cool temperatures in spring and early summer
 Above normal snowpack from Feb to Jun, but below 1983 record year

 With future climate change, warmer storms with more rain (instead of  snow) 
and earlier snowmelt are expected



Reservoir Inflows vs Historical Simulated Events 
Sacramento Basin
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Concluding Thoughts

Incorporating 
climate change 

projections 
ensures a robust 

approach to 
future challenges

Many urban and 
rural projects 

have been 
completed, are 
underway, or 

being planned

The 2023 event 
is approximately 
a 10-to-25-year 

event

CA needs to 
continue to plan 
for and prepare 

for extreme 
events

The CVFPP 
recommends 

comprehensive 
structural and 
nonstructural 
improvements



Thank you

Christopher Williams, P.E.
Flood Planning Branch Manager
CA Department of  Water Resources
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