


Historic Fluctuations in Sea Level



RECENT SEA-LEVEL RISE

Last Ice Age 
ended Rapid Rise

~½”/yr.
(~4 feet/100 yrs.).

Very slow rise
<1mm/yr.

Very rapid rise
~1”/yr.

(6.5 ft./100 yrs.)

8 inches of  SLR since 1880



Components of  Global and Regional 
Sea-Level Rise

66%

33%



Mangroves

Seagrass

Coral Reefs

Beaches



~150 million 
people globally 

live within
3 feet of  high tide.

~13 million 
people in USA 

live within 
6 feet of  high tide

San Francisco

Santa Barbara



Sea level is rising and the 
bath tub is overflowing, 
but…

Extreme events are going 
to be of  greater concern 
in the near term



Surfrider Foundation-2019

Sea level sets a baseline 

SLR will also be worse during El Nino





Short-Term Impacts of  High Tides and Large Storm 
Waves Mission Beach, San Diego- 1988



High Tides and Storm Waves make a devastating combination 

Solimar Beach
Ventura County





•

Report Finding: 
Instability of  Antarctic Ice Sheet



Example: Future Sea-Level Rise Projections 
for San Francisco  

RCP: Representative Concentration Pathways



RCP – Representative Concentration Pathways 

Example: Future Sea-Level Rise Projections 
for San Francisco  







What Next?  
Options for the Future



1. Ignore or deny sea-level rise  

Adapting or Responding to Sea-Level Rise 
and Extreme Events

2. Accommodation

3. Soft Solutions

4. Hard Structures 

Goleta Beach

Solana Beach

5. Plan for relocation or managed 
retreat



Common SLR 
Rates 

Used for Planning 
in Central CA 

4 inches by 2030
28 inches by 2060
68 inches by 2100



“As geologists, we are 
bewildered by the ridiculous 
and obviously wrong state of  
affairs, but ours is not to 
wonder why. 

Ours is to deal with the 
present, with the facts on the 
ground, and to offer a way 
forward- A way that may yet 
save our beaches from 
destruction.”
Orrin Pilkey, The Last Beach


