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Tsunami	
  MariGme	
  Safety	
  Planning	
  
1.   Create	
  in-­‐harbor	
  current	
  hazard	
  maps	
  
2.   Create	
  offshore	
  safe	
  depth	
  evacuaGon	
  zone	
  
3.   Provide	
  guidance	
  and	
  outreach	
  
4.   Consistent	
  naGonal	
  policy	
  for	
  mariGme	
  evacuaGon	
  

Simulation of currents from USGS SAFRR Alaska Scenario for Alameda Island 



•  U.S.	
  coastal	
  states	
  
(AK,	
  CA,	
  HI,	
  OR,	
  WA,	
  
East	
  Coast,	
  Gulf	
  
Coast)	
  

•  Pacific	
  territories/
commonwealths	
  
(American	
  Samoa,	
  
CNMI,	
  Guam)	
  

•  Puerto	
  Rico	
  
•  U.S.	
  Virgin	
  Islands	
  
•  NaConal	
  Oceanic	
  

and	
  Atmospheric	
  
AdministraCon	
  
(NOAA)	
  (Chair)	
  

•  Department	
  of	
  
Homeland	
  Security/
Federal	
  Emergency	
  
Management	
  
Agency	
  (DHS/FEMA)	
  

•  U.S.	
  Geological	
  
Survey	
  (USGS)	
  

	
  

NaGonal	
  Tsunami	
  Hazard	
  MiGgaGon	
  Program	
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National 
Tsunami 
Hazard 
Mitigation 
Program 



MariGme	
  Community	
  Support	
  Goals	
  

�  Promote	
  accurate,	
  consistent	
  decision-­‐
making	
  products	
  

�  Facilitate	
  emergency	
  harbor	
  response	
  
planning	
  acCviCes	
  

�  Depict	
  areas	
  in	
  danger	
  and	
  safe	
  from	
  
tsunamis	
  

�  Create	
  maps	
  through	
  thorough	
  
assessment	
  of	
  local	
  risks	
  

Hazard	
  
Assessment	
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MariGme	
  Safety	
  Products	
  
Analysis	
  of	
  2010	
  and	
  2011	
  tsunamis	
  in	
  pilot	
  study	
  harbors	
  
Crescent	
  City,	
  Santa	
  Cruz,	
  Ventura,	
  Ports	
  of	
  LA/Long	
  Beach,	
  	
  

and	
  San	
  Diego	
  Bay	
  
 
 

Video and other analyses of observed currents used to validate currents 
from numerical models 

March 11, 2011 tsunami in Santa Cruz; from Wilson and others, 2012, and 
Lynett and others, 2013 



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 

 
  

Tsunami	
  Current	
  Hazard	
  Maps	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

From	
  Lyne*	
  and	
  others	
  (2013)	
  

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	
  

Major to 
complete 

damage for 
currents 

greater than 
8/9 knots 



M9.2 Alaska-Aleutian Scenario 
10m resolution 



DuraGon	
  of	
  Damaging	
  Currents	
  



MariGme	
  Response	
  Playbooks	
  

**Draft Maritime 
Playbook for 
Santa Cruz Harbor 
now available** 



Each	
  of	
  the	
  over	
  70	
  
communities	
  in	
  California	
  
will	
  get	
  a	
  tsunami	
  forecast	
  
value	
  for	
  their	
  location	
  and	
  a	
  
recommendation	
  on	
  which	
  
associated	
  “phase	
  Playbook”	
  
could	
  be	
  followed	
  for	
  the	
  
response	
  activities	
  in	
  real	
  
time.	
  
	
  
	
  
	
  
	
  
	
  
The	
  maritime	
  community	
  
can	
  refer	
  to	
  the	
  playbook	
  
guidance	
  document	
  for	
  the	
  
specific	
  instructions	
  to	
  
follow.	
  

MariGme	
  Response	
  Playbooks	
  



Minimum	
  Offshore	
  Safe	
  Areas	
  for	
  
MariGme	
  EvacuaGon	
  

In	
  California	
  and	
  Rest	
  of	
  U.S.	
  



Offshore Safety 
Zones for Maritime 

Community  

Working with NOAA 
and NTHMP 
partners a “Rule of 
thumb” for safety 
has been 100 
fathoms (600 feet) 

B A	
  

180	
  FEET	
  

Given a tsunami Warning or 
Advisory, how long does it take 
to get from?  
•  Point “A” - Feet on the dock to  
•  Point “B” - Safe Offshore 

Depth 

B

A	
  



 
  

Safe	
  Depth	
  for	
  Offshore	
  EvacuaCon	
  	
  
•  Ran simulations for range of 

different distant and local 
sources at five locations (from 
Lynett and others, 2013) 

•  Plot the max current vs. depth 
for each source as scatter plot 

•  Determined current variability at 
all depths 

•  Currents above 3 knots (1.5 m/
sec) are considered the 
threshold for potentially causing 
damage 

•  Depth where low variable, 
straight-line 2-3 knot currents 
occur beyond 25 fathoms 

•  State Steering Committee 
accepts 30 fathoms (180 feet) 
as MINIMUM safe depth for 
offshore evacuation 



RecommendaCon	
  Results	
  for	
  Minimum	
  Offshore	
  Depth	
  
	
  	
  	
  	
  	
  U.S.	
  States	
  and	
  Territories	
  (to	
  date)	
  

State/Territory	
  
Distant	
  Source	
  
(ships	
  in	
  
harbor)	
  	
  

Local	
  Source	
  
(ships	
  at	
  sea)	
   Notes	
  

California	
   30	
  fathoms	
   100	
  fathoms	
   Evaluated;	
  following	
  Oregon	
  
recommendation	
  for	
  local	
  source	
  

Oregon	
   30	
  fathoms	
   100	
  fathoms	
   Evaluated	
  

Hawaii	
   50	
  fathoms	
   Evaluated;	
  implemented	
  in	
  Coast	
  
Guard	
  plan	
  in	
  some	
  locations	
  

Alaska	
   Still	
  evaluating	
  

Washington	
   Still	
  evaluating;	
  forming	
  state	
  
harbor	
  advisory	
  group	
  

Caribbean	
   50	
  fathoms	
   50	
  fathoms	
   General	
  recommendation	
  

Gulf	
  Coast	
   Still	
  evaluating	
  

East	
  Coast	
   Still	
  evaluating	
  

American	
  Samoa	
   Evaluating,	
  guidance	
  from	
  others	
  

Guam	
   Evaluating,	
  guidance	
  from	
  others	
  

CNMI	
   Evaluating,	
  guidance	
  from	
  others	
  



OREGON	
  



CALIFORNIA	
  



CARIBBEAN	
  

available at: http://www.srh.noaa.gov/
srh/ctwp/ 
and http://prsn.uprm.edu 

Preparedness	
  Materials	
  
MariCme	
  Community	
  



HAWAII	
  

USCG Planning 

Outreach 



Direct	
  Impacts	
  (Damage):	
  

•  Vessels,	
  docks,	
  and	
  infrastructure	
  damage	
  

•  Debris	
  in	
  water	
  and	
  on	
  land	
  

•  SedimentaCon	
  and	
  scour	
  

Indirect	
  Impacts	
  (Time):	
  

•  ResidenCal	
  reconstrucCon	
  and/or	
  relocaCon	
  

•  Commercial	
  fishing	
  and	
  shipping	
  disrupCon	
  

•  Business	
  disrupCon	
  

Tsunami	
  Recovery	
  Issues	
  and	
  Guidance	
  

Ichinomaki,	
  Japan	
  	
  3/11/13	
  	
  	
  	
  
2	
  year	
  anniversary	
  	
  	
  	
  	
  

	
  Very	
  little	
  reconstruction	
  	
  

Crescent	
  City	
  –	
  3/18/11	
  	
  	
  	
  	
  	
  
Damage	
  from	
  tsunami	
  	
  

“Guidance	
  for	
  Tsunami	
  Recovery”	
  	
  
for	
  harbors/communiGes	
  

•  Evaluate	
  impacts	
  on	
  recovery	
  from	
  SAFRR	
  
scenario	
  	
  

•  Test/Use/Integrate	
  new	
  HAZUS	
  Tsunami	
  
Module	
  (when	
  completed)	
  

•  Develop	
  state-­‐level	
  recovery	
  plan	
  



Conclusion:	
  	
  MariGme	
  MiGgaGon	
  Planning,	
  
Guidance,	
  and	
  ImplementaGon	
  

To	
  assist	
  with:	
  
1)  Traffic	
  control	
  in	
  and	
  out	
  of	
  harbors	
  
2)  Minimum	
  offshore	
  evacuaCon	
  safe	
  depth	
  
3)  Port	
  re-­‐opening	
  and	
  Recovery	
  issues	
  
4)  Consistent	
  naConal	
  policy	
  for	
  mariCme	
  evacuaCon	
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www.TsunamiZone.org	
  
www.tsunami.ca.gov	
  

	
  


