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Purpose of Maritime Planning and Preparedness Guidelines 

Intended Audience 

• 

• 
• 
• 
• 

 

 

 

 

 

 

                                                
1 In American Samoa, the harbor masters, port captains fall under Local Government, and the Non-government category 
includes commercial/private boat owners. 
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• 

• 
• 
• 

• 
• 
• 
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Part 1: Guidance for Tsunami Hazard Analysis, Modeling, and Mapping 

• 

− 

− 

• 

• 

• 

• 

• 

• 

• 

• 

 

1.1 Use of Numerical Tsunami Models and Digital Elevation Models/Grids 
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1.2 Maritime Tsunami Hazard Preparedness Products 

• 
• 
• 
• 
• 
• 

Product 1: Identification of Areas of Past Damage and Strong Currents 
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Guidance:

 

 
Figure 1  Location of strong and erosional currents inside Santa Cruz Harbor during the 2011 Japan tsunami (from Wilson and others, 2012a). 
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Table 1  Example of table showing impacts from historical tsunami events in Santa Cruz County (from Maritime Tsunami Response Playbook for 
Santa Cruz Harbor, 2014). 

 
 

Product 2: Mapping Current Velocities and Relationship to Damage 
 

 
Guidance: 

                                                
2 
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Figure 2  Graphic showing the relationship between strong tsunami currents and damage in a number of harbors and real events.  The red points 
represent damage-current data from past events and tsunami modeling (modified from Lynett and others, 2013).  
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Figure 3  Example maps from Santa Cruz Harbor showing potential damage based on strong currents generated by a tsunamis of different 
amplitudes (modified from the Maritime Tsunami Response and Mitigation Playbook for Santa Cruz Harbor, 2015).  Note the addition of dashed 
ovals identifying where damaging eddies may form and travel. 

 
 

Product 3: Identification of Areas of Potentially Large Water Fluctuation 
 

 
Guidance: 
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Figure 4  FASTER water-level value or elevation considers tsunami amplitude, tidal height, and storm surge level.  It represents the potential 
maximum flood elevation during tsunami activity (different than tsunami amplitude by itself). The FASTER number can be compared to the 
absolute pile height to help determine if docks will overtop piles or tsunami flooding will inundate dry land around harbor. 
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Figure 5 Maximum height above tide map in Newport, Oregon, for a maximum-considered tsunami from Alaska. Note that the Mean Higher High 
tide is 7.6 feet above geodetic Mean Sea Level (NAVD88).  Black lines represents the maximum tsunami inundation.  (Figure provided by George 
Priest, Oregon Department of Geology and Mineral Industries) 

 

 
Figure 6 Minimum tsunami flow depth of Newport, Oregon, for a maximum-considered tsunami from Alaska.  Mean Higher High Tide is 7.6 feet 
NAVD88. (Figure provided by George Priest, Oregon Department of Geology and Mineral Industries) 

 
 



Maritime Planning and Preparedness Guidelines – Version 5 (7-12-15) 

 Page 13   

Product 4: Identification of Areas of Potential Bores, Seiches, and Amplified 
Waves 

 

 

 
Figure 7  Photo showing one of several single, amplified waves that entered into the back half of Santa Cruz Harbor, causing damage to a 
number of docks and boats (from Wilson and others, 2012a). 

 
Guidance: 

 

 

 

 

Product 5: Identification of Timeframe for Damaging Currents 
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Guidance: 
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Figure 8  Example uses of the current speed hazard zones for 3/6/9 knot zonation, and time-threshold maps for two different sources in Crescent 
City Harbor (from Lynett and others, 2013). 
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Figure 9  Example of current velocity-damage threshold map (3/6/9 knots), and time-threshold maps for each of the current-damage thresholds 
in the Port of Los Angeles (modified from the Maritime Tsunami Response and Mitigation Playbook for the Port of Los Angeles, 2015). 

 
Product 6: Identification of Safe Minimum Offshore Depth 
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Figure 10  Scatter plot of maximum modeled current velocity versus water depth at Crescent City Harbor (Lynett and others, 2013). 
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Guidance: 

 
Table 2 Specific guidance for minimum offshore safe depths for maritime vessel evacuation prior to the arrival of tsunami. 

Figure 11  Maximum tsunami current maps for a modeled large Alaska scenario and a large Cascadia scenario (Oregon MAC, 2013).  
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Figure 12  Map showing maritime evacuation plan for vessels in the port at southern Oahu (from Coast Guard, 2013). 

 
Other Products 
 

• 
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Figure 13  Areas of scour and fill in the Crescent City Harbor Small-Boat Basin determined by differencing multi-beam bathymetric data.  The 
cross section shows the post-tsunami sediment composition and correlation between tsunami and non-tsunami deposits (from Wilson and others, 
2013b). 

• 

 



Maritime Planning and Preparedness Guidelines – Version 5 (7-12-15) 

 Page 22   

 
Figure 14  Modeled debris/particle movement from small-boat basins within the Port of Los Angeles (Lynett, unpublished). 

 
• 
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Figure 15  Failure probability curves for cleats in Santa Cruz Harbor.  The current speed and direction for various modeled scenarios have been 
added to the curves for reference, to help determine what portions of the harbor might be most vulnerable. 

 

1.3 Basic Guidance on Design of Products 

 
• 

• 

• 

• 
• 

• 

• 

• 
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• 

• 

• 

• 

• 
•  

 
 

Figure 16  Standardized mapping symbols 
          

• 

• 

• 



Maritime Planning and Preparedness Guidelines – Version 5 (7-12-15) 

 Page 25   

Figure 17  Suggested standardized colors for tsunami hazard maps and products. 
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Part 2: Guidance for Tsunami Response, Preparedness, and Education 

The following guidance is currently being developed and is not final 

2.1 General Maritime Guidance 

 
 

From the Oregon Department of Geology and Mineral Industries, 2013:  
TSUNAMI!  What Oregon Boaters Need To Know 

 

• 

• 

• 

• 

• 

• 

o 
o 

o 
o 
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• 

• 

• 

• 

• 
• 

• 

• 

From Japanese Ministry of Agriculture, Forestry, and Fisheries, 2007:   
BASIC ACTIONS FOR TSUNAMI THREAT SITUATION ACTION 

 

• 

• 
• 

• 
• 

• 
• 

• 
• 
• 

• 
• 

• 
• 
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2.2 Harbor/Port Specific Maritime Guidance 

• 

• 
• 

Alert-Level Tsunami Response Guidance: 

 

 

Scenario-Specific Tsunami Response Playbooks: 
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2-Level Response Guidance Multiple-Level Response Guidance



Maritime Planning and Preparedness Guidelines – Version 5 (7-12-15) 

 Page 30   

*Cost of modeling will vary. States/Territories should calculate these costs before meeting with harbor/port officials. 
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Part 3: Guidance for Tsunami Mitigation and Recovery Planning 

The following guidance is currently being developed and is not final 

3.1 Mitigation Planning Strategies 

 

 

 

 

Mitigation Measures for Reducing Impacts in Maritime Communities 

Real-time response (“soft”) mitigation measures Permanent (“hard”) mitigation measures 

Reposition ships within harbor Increase size and stability of dock piles 

Move boats and ships out of harbors Fortify and armor breakwaters 

Remove small boats/assets from water Improve flotation portions of docks 

Shut down infrastructure before tsunami arrives Increase flexibility of interconnected docks  

Evacuate public/vehicles from water-front areas Improve movement along dock/pile connections 

Restrict boats from moving during tsunami Increase height of piles to prevent overtopping 

Prevent boats from entering harbor during event Deepen/Dredge channels near high hazard zones 

Secure boat/ship moorings  Move docks/assets away from high hazard zones 

Personal flotation devices/vests for harbor staff Widen size of harbor entrance to prevent jetting 

Remove hazardous materials away from water Reduce exposure of petroleum/chemical facilities 

Remove buoyant assets away from water Strengthen boat/ship moorings 

Stage emergency equipment outside affected area Construct flood gates  

Activate Mutual Aid System as necessary Prevent uplift of wharfs by stabilizing platform 

Activate of Incident Command at evacuation sites Install debris deflection booms to protect docks 

Alert key first responders at local level Ensure harbor structures are tsunami resistant 

Restrict traffic entering harbor; aid traffic evacuating Construct breakwaters further away from harbor 

Identify/Assign rescue, survey, and salvage personnel Install Tsunami Warning Signs 
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Identify boat owners/live-aboards; establish phone tree, or 
other notification process 

Identify equipment/assets (patrol/tug/fire boats, cranes, 
etc.) to assist response activities 

 
 

3.2 Recovery Planning Strategies  

 
This section should include the following: 
 

• Alignment with FEMA National Disaster Recovery Framework 

• Examples from Chile (2010) and Japan (2011) 

• Information from state (OR and WA) resilience plans 

• Information from scenarios (FEMA Cascadia, USGS SAFRR) 

• CA is working with FEMA and Laurie Johnson Consultants to develop a community guidance 

and state-level recovery plan 
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Resources – Maritime References, Products, and Entities  
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