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The Multi-Level Approach to Maritime Tsunami Response  

Partners =  



• 2/3 of state in Warning; 1/3 in 
Advisory 

• Strong currents/debris in harbor 

• 27 harbors damaged in California 

• Some vessels were taken offshore 
before tsunami’s arrival 

• Recovery – took 5 years in some 
harbors 

• Issues = dock/pile replacement, 
contamination clean-up, sediment 
removal, regulatory issues 

• Crescent City = half fishing fleet went 
elsewhere and did not return 

2011 Tohoku Tsunami in California 

Search “CGS 2011 tsunami in California” 

March 11, 2011 Tohoku Tsunami in 
California;  video at 11AM (about 3 
hours after first arrival of tsunami) 

within Santa Cruz Harbor  



Lessons Learned from Recent Tsunamis in California 
Maritime Community Issues 

 Each harbor/port had unique conditions 
causing different tsunami currents and 
damage 

 Inconsistent response activities, including  
If/When/Where to reposition boats 

 Need to better educate boat owners about 
tsunami hazards to help them make better 
decisions 

 Ongoing recovery issues: What can be done 
to improve tsunami resistance (mitigation) 
and resilience (recovery) in harbors? 

March 
2011:  
Tsunami 
surge in 
Santa 
Cruz 
Harbor 

March 2014: 
Rebuild in 
“tsunami 
resistant” 
Crescent City 
Harbor 

March 
2011:  
Tsunami 
destructi
on in 
Crescent 
City 



No 
observation
of damage 
for currents 
< 2/3 knots 

Minor / 
moderate 
damage 

observed for 
currents 

between 2/3 
and 5/6 knots 

Damage begins 
to transition to 

major with 
currents > 5/6 

knots 

 

• Can we filter this information, create areas where 
certain levels of damage might be expected? 

• Developed relationship between tsunami 
currents and damage  

• Based on previous observations of damage, and 
numerical hindcast & direct speed measurements 
at the damage location 

 

 
  

Tsunami Current Hazard Modeling and Map Creation (led by partners at USC)                    
From Lynett and others (2013) 

Major to 
complete 

damage for 
currents 

greater than 
8/9 knots 

Damage 
Index: 

Damage Type: 

0 no damage 

1 small buoys moved 

2 
1-2 docks/small boats damaged, large buoys 

moved 

3 
Moderate dock/boat damage, mid-sized 

vessels off moorings 

4 
Major dock/boat damage, large vessels off 

moorings 

5 Complete destruction 



History of Maritime Tsunami Response and Mitigation Products          

• Received funding from FEMA to develop maritime response/mitigation products (2012) 

• Developed Work Group and demonstration projects/products with 5 harbors/ports and US Coast Guard (2013) 

• Draft Maritime Response Decision-Support “Playbooks” completed and evaluated by Work Group (2014) 

• Because of unique nature of each harbor and port to tsunami currents and damage, completed 33 Playbook 
documents covering 70+ harbors and ports at risk to tsunamis (2015) 

• Initiated work started on draft guidance for NTHMP (2015) 

 



North 
5-County Tsunami Advisory 
Section of Coast REAL-TIME USE OF PLAYBOOKS 

September 16-17, 2015 Tsunami from Chilean M8.3 EQ 

• 15 ports and harbors within 5 county Tsunami Advisory zone 

• State recommended minimum Playbook Plan (Plan “A”) in real-time 

• Many harbors used Maritime Response and Mitigation Playbooks during 
event, monitoring activity around areas projected to have moderate to high-
damaging currents  
Tsunami currents entering Ventura Harbor 9-17-15; video from Dr. Pat Lynett. 

San Luis Obispo 

Santa Barbara 

Ventura 

Orange 

Los 
Angeles 

Ventura Harbor 
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Recent San Francisco Bay Area and  
Santa Cruz County Workshops 

 
Purpose: 
• Help community & harbor officials become familiar with 
• Practice using tsunami evacuation and maritime 

playbooks in response to a trans-Pacific tsunami.  
 
Exercise:   
• Walked through the scenario by evaluating Tsunami 

Information Statements.   
• Communities and harbor review the information and 

determine what response actions they should/will take.   
• Discuss what/why decisions were made. 



Maritime Tsunami Response Playbooks 

Real-time recommendation from State and NWS: 



 

We simulated State Response to:  WARNING , WATCH or ADVISORY 

ACTIONS: 

• PARTICIPATE in CALLS WITH NOAA TSUNAMI 
WARNING CENTER 

• ACTIVATE STATE EOC’s (SOC/REOC’s) 

• CONDUCT CALLS WITH EMERGENCY MANAGERS IN 20 
COASTAL COUNTIES 

 

Start of Tsunami 

 Wave Heights 

Tide Conditions 

Focus on specific areas or locations of heightened 
concern based on: 
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First State-County conference call held at :  11:15AM 

• State Operations Center will send out automated notification via about 
call at about 11:00AM. 

• To our established contact distribution list (20 counties + harbors +) 

• CalOES Tsunami Duty Officer/Regions will lead the call. 

• Background context about the earthquake and tsunami will be 
provided, as well as discussion about the tsunami alert status. 

• Extra information provided by the National Tsunami Warning Center 
will be shared, including possibly first arrival times. 

• Duty Officer will ask California Geological Survey SME to provide any 
additional information,  

 including specifics about the earthquake rupture,  

 similar historical tsunamis, and  

 expected tidal conditions in the first 6 hours of tsunami activity. 

• Duty Officer will ask if the National Weather Service SME can provide 
additional coastal conditions, such as storm activity. 

• County EM’s will have an opportunity to ask questions/provide details. 
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Provided by CalOES and 
 NWS at:  11:45 AM 
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Evacuation and Maritime Playbooks for Exercise 
Scenario 



1. Identifies areas where strong currents 
and damage occurs, as well as where 
safe areas may exist 

2. Provides multiple response options 
based on tsunamis of different sizes 
(Advisory/minor Warning events) 

3. Real-time MINIMUM response 
recommendation for events from a 
distant source 

4. Helps with consistent response activities 

5. Projected time of dangerous currents, 
and sediment/debris movement models 
also available 

Maritime Tsunami Response Playbooks Benefits 



CALIFORNIA 
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Thank You! 

 
TsunamiZone.ca.gov 

 
tsunami.ca.gov 

 
myHazards.CalOES.ca.gov 
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