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What is a tsunami?

wind wave 

tsunami

Curling, breaking waves, water 
flows in for less than a minute

Very long surges, water flows 
in for tens of minutes
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Other tsunami facts….
• A tsunami always has many waves/surges
• This first wave is almost never the largest
• The danger period can last 24 hours or more! (like the                 
March 11, 2011 Japan tsunami in California)

Third surge arriving at Ko Phi Thailand, December 26 2004 
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What causes a tsunami?

Submarine faults Submarine/Subaerial landslides
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March 11, 2011 Tohoku‐oki tsunami
Location:  Sendai Plain, Japan ‐ Tsunami arrives one hour after                            

M9.0 earthquake 

Search “EERI Rick Wilson 
observation Japan tsunami”
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California has its faults!
California Geological Survey Seismic 
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Potential Distant/Regional Tsunami Threats for California

1.5hr

5hr

10hr

13hr

Tsunami travel time
To City of Alameda
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• Eight significant trans‐Pacific tsunamis 
(1946, 1952, 1957, 1960, 1964, 2006, 
2010, and 2011) over past 70 years.  

• Each of these events caused damage 
in California, with 1946, 1960, and 
1964 causing inundation.

• Local tsunami events are less common 
but the most significant one was 1700 
Cascadia (no written US record).

Significant Historical Tsunamis in California

1946 – Half Moon Bay

1960 – Crescent City

1964 – Crescent City
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Notable Historical Tsunamis in the San Francisco Bay Area

‐ Local Source ‐
Earthquake and tsunami 

together

‐ Distant Source ‐
Tsunamis without felt 

earthquakes

Run‐up amplitude, in feet, 
above normal tide 

conditions

OBS = observed tsunami 
activity

NR = No damage or severe 
conditions reported
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2019 Updated 
Source 
Information
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Tsunami Source Scenario Model Results for the San Francisco Bay Area 
Near shore tsunami heights (flow depths) for both local and distant source scenarios, in FEET above Mean Sea Level. NOTE: 
The projections do not include any adjustments for ambient conditions, such as storm surge and tidal fluctuations, and model 
error (it is very important to note this difference, as those numbers can increase the projected water height during an event).
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There are a number of TSUNAMI HAZARDS that could directly affect harbors and boaters:

• Strong and unpredictable currents, especially where there are narrow entrances, narrow openings, and other narrow 
or shallow parts of harbor

• Eddies/whirlpools causing boats to lose control

• Sudden water‐level fluctuationswhere docks and boats: 

• Hit bottom (grounded) as water level drops

• Could overtop piles as water level rises

• Tsunami bores and amplified waves resulting in swamping of boats and damage to docks

• Drag on deep draught boats causing damaging forces to the docks they are moored to

• Collision with other boats, docks, and debris in the water

• Scour and sedimentation can affect harbor protection measures and shipping channels, respectively

• Dangerous tsunami conditions can last tens of hours after first wave arrival, causing problems for inexperienced and 
unprepared boaters who take their boats offshore

• Recovery delays because of environmental hazards

Tsunami Hazards for Harbors and Ports
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California Tsunami Maritime Safety Planning
California Geological Survey Seismic 
Hazards | Tsunami UnitPorts and marinas within the Alameda and 

Oakland. Map shows potential maximum 
damaging currents from “Playbook” 
planning tool from M9.2 Alaska-Aleutian 
Island Subduction Zone Scenario for 
Alameda Island.  Part of Maritime Response 
Decision-Support (aka Playbook) Planning 
Tool.
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Alameda Marinas and Ports
1. Alameda Marina
2. Grand Marina
3. Coast Guard Island
4. Fortman Marina
5. Marina Village Yacht Harbor
6. Ballena Isle Marina
7. Alameda Naval Air Station

Oakland Marinas and Ports
1. Oakland Marinas
2. Estuary Cove Marina
3. Fifth Avenue Marina
4. Jack London Square Marina 
and Oakland Marina Fuel Docks

5. Port of Oakland
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California Tsunami Maritime Safety Planning

Simulation of currents from USGS 
SAFRR Alaska Scenario for 

Alameda Island
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THANK YOU

Rick Wilson
Rick.Wilson@conservation.ca.gov
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