
Assessing sea-level rise and flooding changes                                         
in the Sacramento-San Joaquin Delta using                               
historical water level records 

Study Period:  
2021-2024 

About this Project 

Record keeping may feel like a simple scientific activity, but stretched over a 
century, long term water level records transform into a treasure trove for 
researchers evaluating the incremental effects of climate and landscape changes 
on tides, river flow, and flood risk in the Delta.  

To evaluate how climate change and landscape changes have affected flooding and 
sea-level rise in the Delta, scientists from California Polytechnic State University 
(San Luis Obispo) and Portland State University digitized and analyzed over a 
century of ‘lost and forgotten’ water level changes from the Delta, stretching as far 
back as the 1800’s. The newly recovered tidal records, obtained from California 
state archives and the US National Archives, contain valuable information about 
water level changes including historical tidal, flood, and sea-level trends.  Talke’s 
team hypothesized that water level trends are extremely variable, with some 
communities and wetlands much more exposed to the effects of land use, water 
management, and climate change than others.  This may leave some regions with 
much less time to adapt to sea-level rise.  

Lead Investigators 

• Principle Investigator (PI): 
Stefan Talke, Cal-Poly San Luis 
Obispo 

• Co-PI: David Jay, Portland State 
University

 



Project Objectives  

• Recover, digitize, and quality assure 
more than 1,300 station years of water 
level records from the Delta, extending 
back to the 1800’s  

• Evaluate trends and spatial patterns of 
water level changes over the past 
century, including tides, subsidence, 
coastal sea-level rise, and the 
hydrodynamic effects of channel 
dredging, water management, and 
altered river flow  

• Interpret how changing water levels 
affect tidal datums and flood hazards 

Why this Research Matters 

Flooding is an inherently local issue that 
communities experience viscerally.  This 
project identified locations within the 
Delta that are more sensitive to flooding 
due to factors like climate change, 
subsidence, dredging, and water management.  The results help California state 
and local agencies, local officials, engineers, and community groups improve 
planning for sea-level rise and climate change.  

Management Application  

Identifying flood-prone areas can help focus future scientific and management 
priorities, including protecting the environment, managing flood risk, and 
enhancing community resilience to climate change. 

To support planning for flooding and sea-level rise, this research team assessed 
sea-level rise at 50 locations after accounting for the effects of wind, river flow, 
coastal variability, and water extractions.  The improved estimates indicate that the 
largest rates of relative sea-level rise in the state occur in the Delta, exceeding the 
rate at San Francisco for 85% of Delta locations, due to vertical land movement 
including subsidence.  Rise rates varied widely, from -2.8 mm to almost +13 mm per 
year.  Using these rates, ‘time scale’ maps are being produced that show the time 
remaining until Delta communities may begin to experience the effects of climate 
change.  The project will also result in publicly available digitized archival water level 

A Tabulation of High and Low Tides from 
April 1940 in Rio Vista, along the Sacramento 
River. Site is near the Helen Madere 
Memorial Bridge.  Picture by S.A. Talke, US 
National Archives 



records.  These products are designed to provide managers with actionable tools to 
better allocate resources and address potential inequities.  The open access 
publication is available here: https://www.nature.com/articles/s41598-023-49204-z.  

Connections to the 2017-2021 Science Action Agenda 
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