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• Key Stakeholders
• And how you work with them

• What you do and do not do?
• How do you use and facilitate Alert & Warning 

messages?
• What are 1 or 2 key activities and what are some 

lessons learned that could be useful to the NTHMP 
community?
• Science/Engineering
• Evacuation/Response



Cal OES – Program Lead, Chair - CA Tsunami Steering Comm., 
Emergency Management NTHMP Rep., NOAA Grant 
CGS – Science Lead, Co-Chair CA Tsunami Steering Comm., NTHMP 
Science Rep., Hazard Mapping Products
National Weather Service – Manage TsunamiReady Program, Alert & 
Warning Coordination, Response & Exercises
University of Southern California – TsunamiZone.org, Outreach & Media, 
Maritime/Inundation Modeling & Research 
Redwood Coast Tsunami Work Group/Humboldt State Univ. –
Preparedness & Planning Efforts in Cascadia Region of CA
California Coastal Commission – Support & Advise Tsunami Technical 
Advisory Committee
AECOM – Probabilistic Tsunami Hazard Assessment (PTHA)
FEMA – PTHA, Mitigation Project Planning & HAZUS model development 
and training 
USGS – Science Application for Risk Reduction Projects, Pedestrian 
Evacuation Modeling Analysis, Powell Center Tsunami Source Work 
Group
100 communities, 20 counties, and more than 70 ports/harbors

Key Stakeholders



Hazard Assessment & Understanding
• Inundation Modeling & Maps
• Evacuation Modeling & Maps
• Probabilistic Modeling & Maps
• Hazus Assessments
Preparedness
• Training & Exercise Support
• System & Communications Testing
• TsunamiReady® Program 
• Tsunami Preparedness Week
• Public Education
Response
• 24/7 Duty Officer Program
• Evacuation/Maritime Playbooks
• Real-Time/Post-Tsunami Field Teams
Mitigation & Recovery
• Policy Analysis & Development
• Resiliency & Improvement Reports

California Tsunami Program Mission
(What We Do and Do Not Do)



Tsunami Alert & Response

How We Use & Facilitate 
Alert & Warning 

Messages



State Response To:  
WARNING and/or ADVISORY

ACTIONS:

• Participate: Calls With NOAA 
Tsunami Warning Center

• Activate: State EOC’s 
(SOC/REOC’s)

• Calls With Emergency Managers In 
Coastal Counties

Start of Tsunami

Wave Heights

Tide Conditions

Focus: Locations of Heightened 
Concern:



Tsunami Response Protocol 
10/19/20

5-10 min: Review First Tsunami 
Information Statement

10-15 min: Cal OES, CGS, & NWS-
Monterey – Situation Status & 
FASTER

15-30 min: Evaluate Potential CA 
Impact: 
• CGS: Historical Events
• NTWC: Tsunami Data/Alerts
• USGS: EQ/Fault Data
• NOAA: Forecasted Tides & 

Currents, Historical Database



Tsunami Response Protocol 
10/19/20

30-45 min: Response 
Recommendation for CA 
• Pending NTWC Forecast & Alert 

Notification
• CGS to Cal OES & NWS-WCMs
• Cal OES Distributes to Partners

45 min – All Clear: On-Going 
Communication
• Conference Calls w/ NTWC & 

Local Partners
• Run FASTER & Provide Playbook 

Recommendations
• Deploy Field Observation Team
• Monitor Coastal Camera 

Network



NTWC sends forecasts for 
tsunami arrival times & 
max. tsunami amplitudes 
for Advisory & Warning 
level events at 60+ 
locations in CA.

These points correspond 
to tide gauge locations & 
communities vulnerable to 
tsunamis.  

This data is projected/ 
interpolated for 200+ 
locations along the coast.

CA Tsunami Forecast Points
Start Times & Amplitudes



Computer program formula for determining minimum 
Playbook evacuation line to use ( FA‐S‐T‐E‐R ):

FA:  Forecasted Amplitude (Wave Height)maximum for near‐
shore region from Warning Center

+

S:  Storm surge or existing ocean conditions (first 6 hours)

+

T: Maximum tidal height (first 6 hours)

+

E:  Forecast error potential (+30%; analysis of 2010‐11 events)

+

R: Site amplified run‐up potential (from existing modeling, 
unique to each location;  applied if inundation expected)

+

(Other non‐storm, non‐tidal anomalies and wave‐setup impact)
_______________________________________________

=  Realistic maximum tsunami run‐up height

=  Minimum Playbook elevation line 

Working example for March 11, 2011 
event at Crescent City:

FA   +   S    +    T   +   E   +   R   =   Height

2.5m+0m+(‐1m)+0.75m+0.5m = 2.75m

Phase 4 (3.5m) purple line below 

Evacuation Planning Playbooks
Use of FASTER in CA

2011 flood line

Phase 4 
Evacuation Line

Maximum 
Evacuation Line



Maritime Tsunami Playbooks
Real-time recommendation from State and NWS:



Public Evacuation



Program Activities &
Lessons Learned

• Science/Engineering
• Preparedness/Response



Updated Inundation and Evacuation 
Maps

10-Year Update
• Enhanced understanding of tsunami sources (M9.3 EQ Off 

Alaska Coast &  Local CA Off Coast Sources) , computer 
modeling & topo-bathy DEM resolution.



Partner Coordination
• Work with Jurisdictions to review new tsunami hazard 

inundation maps 
• Develop Evacuation Maps for Emergency Response
• Create California Tsunami Preparedness Guide (Story 

Map) – Explains Maps and Two-Pager

Updated Inundation and Evacuation 
Maps
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Science/Engineering Activity
Requirements for Residential & Commercial Developments 

Seismic Hazard Mapping Act – Community & Project Recommendations
• 975-year PTHA maps for Tsunami Regulatory Zones & 475-year PTHA 

Structural Analysis Subzones for project-level requirements.
• Guidance, Requirement Checklists, & Website w/ Instructional Materials 

from CGS & TsuTAP.



Preparedness/Response Activity
• Hazus Tsunami Model Assessments 
• 20 Coastal Counties (Ocean and Bay)
• Statewide and County Level Results
• 975 Average Return Period PTHA Hazard Data
• NSI2.0 Statewide Database
• Customizing Reports and Maps
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Thank You!

TsunamiZone.org

tsunami.ca.gov

myHazards.CalOES.ca.gov

tsunami.gov


