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We can draw inspiration from 
the Monterey Bay example. 





The ocean is the heart 
of earth’s climate system. 





MontereyBayAquarium.or
g



“Conserve and sustainably use the 
oceans, seas and marine 
resources”



California is leading 
the way on climate. 



“Individually, we are one drop.    
Together, we are an ocean.”

— Ryunosuke Satoro
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CLIMATE CHANGE, SEA-LEVEL RISE, AND
THE CHANGING SANTA CRUZ COAST



The Climate is Changing



53 Years ago in the North Pacific

1965



Cold  water
Glacial conditions

Warm water
Interglacial conditions

1965



Climate changes have been recorded in:

• Deep-sea sediment cores   

• Ice cores from Greenland 
and Antarctica

• Tree rings 

• Deep-sea corals  

65,000,000 years

850,000 years5,000 years2,000-5,000 years



The Earth’s rotation and orbit 
around the Sun vary over time 

and play a major role in 
causing climate change, ice 

ages, and sea level 
fluctuations.

THREE ORBITAL CYCLES & PERIODS

Wobble on Axis ~26,000 yrs.

Tilt of Axis ~41,000 yrs.

Shape of orbit ~100,000 yrs.



As the Earth has cooled and warmed, glaciers 
and ice sheets have advanced and retreated, and 

sea level has fallen and risen in response.

400 ft

375,000 years of sea-level fluctuations



The Earth’s long-term natural cycles of  
warming and cooling have been altered 

by burning of fossil fuels. 



• Svante Arrhenius- a Swedish chemist who won the Nobel 
Prize, determined in 1896 that carbon dioxide could trap heat 
through the greenhouse effect.

• Natural greenhouse effect from CO2, methane, nitrous oxide 
& ozone, produces an average global temperature of 60° F; 
average temperature would be  0° F without this.

• The greenhouse effect is physical science, not political science.
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1.3 million tons/hr.

39.5 billions tons/year 3.6 billion tons/year

(2015)

20 billion tons 13 billion tons 11.2 billion tons



The United States has 4.3% of the world’s 
population but we use 20% of the energy.

We’re not running out of fossil fuels, 
we’re running out of atmosphere.



Sea Level

End of last 

Ice Age ended

Present Rate
~1/8 in./yr.

(13.4”/100 yrs)

Rapid Rise
~½ in./yr.

48”/100 yrs.

Very slow rise
1/20 in./yr.

Very rapid rise
~ 1in./yr.

10 ft./100 yrs.

RECENT SEA-LEVEL RISE



Hong Kong

Today about 150 million people around the planet 
live within 3 feet of high tide.

San Francisco

Miami



Santa Cruz

Shoreline 18,000 
years ago

Shoreline retreat 
at ~3 feet/year

Monterey



Four-mile beach- 1969, 1987 and 2005



October 1924



SANTA CRUZ COAST 1956  



TWO SEAL ROCKS



~1888



~1888



The coastline will continue to retreat
Depot Hill, Capitola



Seabright/Castle Beach ~1950-1955



Castle Beach 1931



Pleasure Point (Sewers)- 1972



THE SANTA CRUZ SEWER OUTFALL- 1971



The coast and shoreline are being affected by 
both short and long-term processes

El Niño Large Waves

Coastal Retreat Rising Sea Level



CENTRAL COAST RECENT SEA-LEVEL RISE

30 cm = 12 inches

7.6 in/100 yrs.



2006 El Niño



Its Beach



SEABRIGHT BEACH



Sea level is rising and the shoreline is slowly 
moving inland, but it will be extreme events that 

will of greater concern in the near term.

CAPITOLA



Mountain Glaciers ~2 feet of SLR 

Potential future sea-
level rise is very large 

(~225 feet total), 
but uncertainties in 

rate of rise.  

Antarctica ~200 feet of SLR Greenland ~22 feet of SLR





KEY FINDINGS - 2017

• Direction of sea-level rise is clear.

• Rate of ice loss from Greenland and Antarctic Ice 
Sheets is increasing.

• New evidence has highlighted the potential for 
extreme sea-level rise.

• Probabilities of specific sea-level increases can 
inform decisions.

• Current policy decisions are shaping our coastal 
future.

• Waiting for scientific certainty is neither a safe nor 
a prudent option.



GLOBAL SEA-LEVEL RISE PROJECTIONS





What Next?  Options for the future



We have three choices for responding 
to climate change and sea-level rise: 
Mitigation, Adaptation and Suffering. 

We are already doing some of each, 
and the only question is what the mix 
will be. The more mitigation we do, 
the less adaptation and suffering will 

be required.



MITIGATION

• VOTE for those who get it
• Reduce reliance on fossil fuels and move 
to renewables as fast as possible
• Make conscious lifestyle changes and do 
the right thing
• Stand up and speak out for what you 
believe in and don’t be afraid to fight for it. 



ADAPTING OR

RESPONDING TO

SEA-LEVEL RISE AND

EXTREME EVENTS

IGNORE
SEA-LEVEL RISE

Miami

Capitola



ADAPTING OR

RESPONDING TO

SEA-LEVEL RISE AND

EXTREME EVENTS

BUILD BARRIERS: 
ROCK REVETMENTS

OR SEAWALLS



ADAPTING OR

RESPONDING TO

SEA-LEVEL RISE AND

EXTREME EVENTS

PLAN FOR
RELOCATION OR

MANAGED RETREAT

Surfer’s Point

Pacifica

Goleta Beach



We have exactly 
enough time if we 

start now.

It’s real.
It’s bad.
It’s us.

Scientists agree.
There’s hope.
(In California)


