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Coordinated with  
20 coastal counties,  
100 coastal cities,  
other states, and 

consulting partners. 

“Planning for the Next Tsunami” 
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Are we in the Tsunami Hazard Area Now? 
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Santa Cruz Harbor - 2011 
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Santa Cruz Harbor - 2022 



Crowd Control and Keeping People Off Docks 
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Notable Tsunamis in the Last ~12-Years 
Japan - March 2011 Chile - Feb 2010 Samoa - Sept 2009 BC Canada - Oct 2012 

Chile - Sept 2015 Alaska - Jan 2018 Tonga - Jan 2022 
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Tsunami Notification Process 
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Tsunami 
Response 
Notifications 

THE PUBLIC 

EAS 

Local National Weather 
Service Office 

National 
Tsunami Warning Center 

Cal OES 
State Warning Center 

Broadcast TV & Radio 
Sirens, WEA 

NOAA Weather Radio 

Reverse 911 
Manual Sirens 
Civil Air Patrol 
Patrol Vehicle 

County OES Tsunami Event 
Distribution List 



CA Tsunami Notification Process 
California State Warning Center 

!  Notification to County Warning Points or PSAPs (Usually Sheriff’s Dispatch) 

Tsunami Event Distribution List  (secondary or tertiary, not primary) 
!  Tsunami Program Contacts: Text, Email, Phone 
!  Notification Contains:  

•  Info Regarding Tsunami Event (What we Know) 
•  Conference Call Information 
•  Online link to data/documents (e.g., Box.com) 
•  Playbook Recommendations for Maritime & Evacuation 

Begin Conference Call Process 

Google Earth & 
GIS map data 

NTWC forecast 
information	

California Tsunami Program 04/14/2023 



Call from Cal OES TDEL Text from Cal OES TEDL Email from Everbridge 
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More than 150 tsunamis have been recorded 
along the California coastline since 1800 

1964 tsunami from a M9.2 earthquake from Alaska 
12 lives lost in California 

2011 tsunami from a M9.1 earthquake offshore from Japan 
caused more than $100 million in damage to CA, there was one 

fatality 
2022 tsunami from Tonga volcanic eruption 

caused ~$11.5 million in damage in CA 
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~85% of tsunamis are caused by earthquakes below the ocean floor. 

~15% of tsunamis comes from landslides, volcanic eruptions, meteors, 
and meteotsunamis (weather), and other significant water disruptions.  

Earthquakes	 Landslides	 Meteotsunami 
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Most tsunamis are caused by earthquakes below the ocean floor 
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January 15, 2022 -  Hunga Tonga-Hunga Ha’apai Eruption 
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January 15, 2022 -  Hunga Tonga-Hunga Ha’apai Eruption 
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• A tsunami has many surges 
• This first surge is almost never the largest 
• The danger period can last 24 hours or more 
• Tidal levels can affect the impacts of a tsunami 

• A regular wave breaks along the coast creating a 
circular, curling wave 

• Waves flow on shore then out in less than a minute 
• You can surf a regular wave 
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Modeling at 
Newport Beach 
performed by 
Pat Lynett, 
USC 
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•  Strong and unpredictable currents 
•  Eddies/whirlpools 
•  Sudden water-level fluctuations  
•  Tsunami bores and amplified waves 
•  Drag on deep draught boats 
•  Collision 
•  Scour and sedimentation 
•  Long lasting dangerous tsunami conditions 
•  Environmental hazards 
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NO! Tsunami waves are different from regular waves. 
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What does a tsunami look like?  
https://www.youtube.com/watch?v=3TzzsAvoFts 

x 
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What does a tsunami look like?  
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What does a tsunami look like?  
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You are here 
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Distant vs Local 
Tsunamis 

Distant source tsunamis  
•  Earthquake will not be felt 
•  Tsunami can arrive in 4-13 hours 
•  There will be time for official 

notifications to go out 
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Subduction zones produce earthquakes that can 
generate tsunami that cross the Pacific ocean 

California Tsunami Program 04/14/2023 



Scientists have geologic evidence that the CSZ 
has generated over 40 earthquakes in the past 
10,000 years. The most recent earthquake and 
tsunami was in January 1700.	
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Local tsunami can be generated by the sudden movement 
of offshore faults and by submarine or coastal landslides 
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tsunami.ca.gov 

California Tsunami Program 04/14/2023 



tsunami.ca.gov 
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tsunami.ca.gov/map 

•  Updated tsunami hazard maps 
were updated using the best 
currently available scientific 
information. 

•  Maps assist the public and 
local governments in 
identifying their tsunami 
hazard for evacuation 
planning.  

•  Use the “find address” box to 
see if the areas you work, live, 
visit, or commute are in a 
Tsunami Hazard Area.  
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Each County Tsunami Hazard 
Map has its own web page 
with additional local 
resources listed. 

tsunami.ca.gov/map 
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tsunami.ca.gov 
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“Whatever	you	are	doing,		
don't	do	what	that	guy	is	doing.”	

-Alan	Mello	(boat	captain)	

Get in touch for more info about Maritime Info.	

youtu.be/Lyh3ZdxgtrY 
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NTHMP 
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What’s the Playbook Purpose? 

•  Smaller distant-source events with time to prepare for secondary/smaller evacuation 
•  More than 3-4 hours to prepare 

•  For all ports, harbors, and marinas susceptible to tsunami damage 

•  Help maritime officials assess their harbor hazard and develop response/mitigation strategies 

•  Response plans should only be used if sufficient time exists for strengthening harbor infrastructure and for 
relocating vessels 
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Evacuation 
Playbooks	

What are Playbook Phases? 

Phase 1, 2, 3, max	

Simple and straightforward 
response options for tsunami 

evacuation/response. 	
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This project is grant-funded by FEMA to help small-boat harbors in 
California take advantage of harbor improvement funding opportunities. 

If you are interested in participating in this program, please reach out 
to CGS Engineering Geologist Nick Graehl, the lead for this program. 

Harbor Improvement Reports may be used for… 

•  Pre-disaster recovery planning (identifying areas where 
damage may occur, anticipated location of sediment 
scour/transport, and post-event accumulation of 
debris) 

•  Port Management Plans (reducing exposure of 
essential facilities and infrastructure to hazards) 

•  General Plan-Safety Elements 
•  Local Coastal Plans 
•  Long-term planning 	

Nicholas.Graehl@conservation.ca.gov		



Even though large tsunamis are rare, the entire 
California coast is at risk.  

California has a history of damaging tsunamis 
which have resulted in loss of life and severe 
damage to harbor and coastal areas.  

Awareness, planning, and preparedness can save 
lives and keep communities resilient.  
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myHazards.CalOES.ca.gov 
TsunamiZone.org 
Tsunami.ca.gov 

Tsunami.gov 

Be	Tsunami	Tsmart	whenever	
you’re	at	the	coast	


