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What are the causes of sea-level rise?

Source: NASA



How is sea-level rise 
measured?

Scripps Institution of 
Oceangraphy Source: NOAA



U.S. Interagency SLR Projections for La Jolla sealevel.nasa.gov 
2023 US Interagency SLR Technical Report

⮚ No more 
extreme 
scenario

⮚ More localized 
projections by 
decade

⮚ Reflects ice 
sheet model 
improvements



Projected Increases in High Tide Flooding

Capistrano Beach, CA – June 21, 2021
High tide +  summer swell
Photo credit: L Engeman

Philip R. Thompson et al, Rapid increases and extreme months in 
projections of United States high -tide flooding, Nature Climate 
Change (2021).



SLR + Waves + High Tides = + Flooding

Imperial Beach, Photo credit: Scripps Institution of Oceangraphy



Shoreline and Cliff Erosion

Mele Johnson/CCCIA

Credit: City of Carlsbad

Credit: Scripps 
Institution of 
Oceangraphy



Adaptation Options and Sequencing

Source:  Sea Level Rise Adaptation Plan for Transportation Infrastructure and Other Critical Resources in the Eureka Slough Hydrographic 
Area, Humboldt Bay 
https://digitalcommons.humboldt.edu/cgi/viewcontent.cgi?article=1039&context=hsuslri_local



How, where do nature-based solutions fit into 
coastal adaptation strategies

Source:  The Bay Foundation, Santa Monica Bay Beach Restoration Pilot Project

• Flood mitigation
• Habitat resilience
• Sand retention
• “Buy-time” strategy or 

longer-term viability



How long and when do you implement them?

Source:  Rincon Consulting, Ponto Beach, Carlsbad dune pilot projectSource: California Sea Grant, Surfer’s Pt. Ventura

How fast and to what extent can coastal habitats be 
re-established?

How long might they survive (on their own or with our 
help)?



California Dune Science Network
www.resilientcoastlines.com

http://www.resilientcoastlines.com


250+ Network 
Members

Melodie Grubbs, Morro Bay National 
Estuary Partnership

Coastal Scientists, Students and Resource Managers

Kriss Neuman, Dan Robinette, Point 
Blue

Jeff Crooks, Tijuana River Estuarine 
Research ReserveIan Walker, Geography Prof, 

UCSB

Jenny Dugan, Beach 
Ecologist, UCSB

David Hubbard, Beach 
Restoration Scientist, 
Coastal Restoration 
Consultants, UCSB

Laura Engeman, CA Sea 
Grant

Kyle Emery, UCLA Postdoc

Karina Johnston, UCSB Grad 
student

Maria Winters, UCLA Grad 
Student

Sarah Stoner Duncan, Ross Clark, Moss 
Landing Marine Lab, CC Wetland Group

Andrea Pickart, Christie Boser USFWS 
Jan Walker, Eric Stein, Southern CA 
Coastal Water Research Project

Amy Palovic, CA State Parks, SLO
Nick DaSilva, CA State Parks HQ

Karen Martin, Beach Ecology Coalition

Frederico Scarelli, Rincon Consulting
Jeremy Smith, CA Coastal Commission

Ella McDougall, OPC

California Dune Science Network
www.resilientcoastlines.com

http://www.resilientcoastlines.com


The fate and stewardship of our coastal landscape 
is changing but we can change too…

Photo credit:  L. Engeman, California Sea Grant Photo credit:  L. Engeman, California Sea Grant
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