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California Tsunami Program

Kevin Miller & Yvette LaDuke, Governor’s Office of Emergency Services
Rick Wilson & Nick Graehl, California Geological Survey @
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COASTAL

Brian Garcia, National Weather Service @ [82831
September 19, 2019 ~ Alameda
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Support and Maintain — Weatnrsarce *indacadomc
» National Tsunami Warning Centers ;
* National Warning System -
« Develop Uniform Operational Procedures Federal ¢ State
* National Tsunami Hazard Mitigation Program Ntona Smie &t g
(Grant Funding to California) eSS o
+ Designate a Technical Advisory Panel i
» Foster Development of Resilient Communities
» Develop Formal Outreach Activities
(Tsunami Education)
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* Maritime Modeling and Maps

Preparedness, Mitigation & Recovery
* Evacuation Planning and “Playbooks
* Maritime Education and Planning
* Tsunami Sign purchase and advice
¢ CA Tsunami Steering Committee

* Qutreach Material provision

e Tsunami Preparedness Week

* Public Education

* Training and Exercise Support

* Live Code System Testing

* TsunamiReady® Program Support

* Policy Analysis and Development
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vulnerable to these events.

* Beaches, lagoons, bays, estuaries,
tidal flats, and river mouths are
some of the most dangerous places
to be.

TSUNAMIS IN CALIFORNIA L[
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The March 11, 2011 Tohoku Tsunami

In Japan and California
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At least 100 tsunamis have been recorded since 1800
13 caused damage
5 caused human casualties
1964 tsunami from the AK M9.2 EQ, killed 13 in CA
2011 tsunami from Japan resulted in 1 death
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property loss

« Earthquake - 15 deaths; Tsunami - 124
deaths

(106 in Alaska, 13 in California and 5
in Oregon)

= Crescent City = 12 deaths

= Marin County = 1 death

= Total California = 13 deaths

- Damaged Harbors, Flooded Homes
and Businesses
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March 11, 2011 — Small group of friends went down to the coast near the mouth
of the Klamath River. It was later in the day, hours after the first tsunami wave had
arrived.

They thought that the waves would be smaller and they went to take pictures.

A large wave came in knocked them down and took one person out to sea. They
were not able to rescue him.

One month later his body was recovered 330 miles to the north in Oregon.

r_. . - 1.
Santa Cruz Harbor, March 11, 2011 - video at 11AM (about 3 hours after first arrival
of tsunami) within Santa Cruz Harbor
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» Language barriers

Evacuation issues
= Near source events
= Over-Evacuation

Maritime issues
= \Who should evacuate to sea?

Response
= Duration Staffing fatigue /
jurisdiction inconsistencies

® Promote accurate, consistent decision-making products

® Facilitate emergency harbor response planning activities

® Depict areas in danger and safe from tsunamis
Hazard Assessment ® Create maps through thorough assessment of local risks

Preparedness
Mitigation
Response

Recovery
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Eddies/\Whirlpools Cause Boats to
Lose Control

Large eddy forms in center of harbor in Japan (2011 Japan)
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Vessels and docks overtop piles as water level
rises and falls

House boats in Sausalito (2011 Japan) —'-“,

Large vessels stranded by buoyanc
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Docks at Marina Chiapas, Mexico (2016 Chiapas)

Large ship in Port of Sendai (2011 Japan)
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- See — Water Receding Exposing Sea Floor
« Hear - Loud Ocean Roar

If one or more Natural Warning Sign Occurs — Go Immediately to High Ground or Inland and Stay There

You May Only Have Minutes before a Tsunami Arrives.

DROP! COVER! HOLD ON!
Protect Yourself During Earthquakes

r:@;\@’r_:\@f:\

GO TO HIGH GROUND OR INLAND!

The Shaking is Your Tsunami Warning

(RO (Al OB (P OB (. (LD RQLID(D
STAY THERE!

Tsunami Waves May Arrive for Hours
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AREAS OF RESPONSIBILITY
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Broadcast TV & Radio Cal OES
Sirens, WEA State Warning Center
NOAA Weather Radio

|

Reverse 911
Manual Sirens
Civil Air Patrol
Patrol Vehicle

THE PUBLIC County OES
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Widespread inundation is imminent or occurring
Full Evacuation Suggested, Move to Higher Ground

Tsunami ADVISORY (1 foot to 3 feet)
Strong currents are imminent or occurring
Move Away From Shore, Harbors, Marinas

Tsunami WATCH

Potential Tsunami - May Impact Your Area
Stay Alert For More Info, May be upgraded to
Warning/Advisory
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I Tsunami THREAT
International only — Not for domestic U.S. coastlines
Dangerous coastal flooding and/or powerful currents
Get more information, follow instructions from
national and local authorities
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httos://www.tsunamizone.oral/californial/

Maritime Tsunami Safetv Video
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Offshore Safety Zones for Maritime Community

=

Given a tsunami Warning or
Advisory, how long does it take to
get from?

* Point “ ” - Feet on the dock to
* Point “ ” - Safe

Research modeling demonstrates consistent, safe
depth of 30 fathoms (180 feet) along California coast.
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Before you plan to leave safe harbor,

Other resources for tsunami consider the following:
PREPARE for tsunamis? information in-California TSI IPQA M l S 1 * Talk to your harbor master or
T — o : related officials to learn about

il e b i What your harbor’s tsunami safety

T BOATERS protocols.

B e P should know Sign up to receive tsunami alerts
from NOAA and emergency calls
from your harbor master or
emergency officials.

Know weather conditions out on
the ocean.

Know how long it takes your boat
to get to deep water. The 30-
fathom/180’ line is the NOAA
recommendation.

Have adequate supplies (water,
shelter, food) and fuel to remain
at sea for 24 hrs or more.

Have a family plan

___Should-you take your boat " OFFSHORE? ——

The answer to this question depends on:

1)The SIZE of the tsunami.

2)How much TIME you have.

3)The PREPAREDNESS of the boat and its captain (see back).

4)The WEATHER at sea could be as dangerous as the tsunami itself.
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Recreational Boaters

Harbor officials recommended

they not evacuate Recreational vessels in

Mission Bay, San Diego
. County
Boaters which evacuated had

issues

* Unprepared prior to going
offshore

* Impatient staying offshore
* Inexperienced navigating

* Poor decisions to come back
into harbors during tsunami
activity

Harbor personnel injured helping
recreational boaters within
harbor and docking

Vessel having difficulty docking in Dana Point Harbor (2011 japan)

Small/Medium Commercial Vessels

Japan where 2011 event was local

* Very risky to take ships offshore out of
harbors — no time

* Evacuation to high ground safest decision

Many captains/harbors were better prepared in
2011 because of 2009 and 2010 tsunamis

Crescent City — fishing fleet evacuated harbor
* Previously practiced evacuation
* Experienced and prepared

* Most vessels traveled to Humboldt Bay (safe
harbor)

+ Derelict vessels unmoored/sunk

Sight-seeing vessels in southern California went
offshore and stayed offshore

Potential issue: San Francisco Bay ferry system
was not halted; fortunate minor tsunami activity
within Bay

9/19/2019
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General Recommendations for Recreational and Commercial Boaters:

Guidance for Safe Minimum Offshore Depth for Vessel Movement
Work between NTHMP States/Territories and U.S. Coast Guard

*#% In general, it is NOT recommended that boaters try to take vessels offshore before or during a tsunami. And, if they are offshore, they
should not try to re-enter the harbor until the harbor master or port captain indicates it is safe to do so.***

LARGE LOCAL-SOURCE TSUNAM! — Tsunami may arrive in 10-15 minutes

# |If you are on land or tied up at the dock: Do not attempt to take your ves:

from tsunamis.
If you are on the water but very near shore: Use your best judgement to

dependent on wave conditions, water levels, and the presence of bars. It

LARGE DISTANT-SQURCE TSUNAMI — Tsunami arrival at least two-hours away

# Itis NOT recommended that boaters try to take their vessels offshore bef
5 ™ + i latial U-and 1

possible. You do not have time to save your boat in this situation and put your life at risk if you try to do so.
If you are in deep water or very close to deep water: Take your vessel further offshore beyond the “minimum offshore safe depth™ outlined in the
Table 1 for your U.S. state/territory/commonwealth or region. Typically, this depth is 50 to 100 fathoms (300 to 600 foot) depth, then you are safe

evacuate to high ground or get to the minimum offshore safe depth. Attempting to beach the vessel could be challenging and dangerous, being

only to then be swept away by the coming tsunami. However, if you can safely beach or dock your boat and get to high ground before the tsunami,
then this is your best chance. If that is not possible, head to deep water as quickly as possible.

sel offshore. Leave your boat and go to high ground on foot as soon as

decide between the two options: safely beach/dock the vessel and

is easy for a boat to run aground or capsize before reaching the shore

ore or during a tsunami. It is safer to keep your boat docked during a

Fati th b

following criteria:
The SIZE of the tsunami.

How much TIME you have before the tsunami arrives.

The PREPAREDMESS of the boat and EXPERIENCE of its captain to
undamaged harbeors.
The WEATHER at sea could be as dangerous as the tsunami itself.

the estimated tsunami arrival time for your coastline. Please refer to the
state/territory/commonwealth or region.

* On the rare occasion when a larger tsunami is expected (Warning level), the boat owner may consider taking their boat offshore considering the

stay offshore for extended period of time (12-24 hours), or travel to safe,

Table 1 for the recommended minimum safe depth for your U5,
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California (CA) Tsunami Program

- Mapped Tzunami Inundation Areas
- Preparedness Informaticn

- Key Tsunami Facts

CA Office of Emergency Services

- Type in Your Address to Identify
Hozards atf thaot Location

- Preparedness Information

rctwg.humboldt.edu

Redwood Coast Tsunami Work Group
- CA Morth Coost Tsunami Zones

- Informational Resources

- Preparsdness Information

Tsunami Resources

[EReN . Qe TEnan
Federal Emergency Management Agency
(FEMA)

- Preparedness Information All Hozards
- Mult-Haozard Weather Alerts
- Disoster Resources

Local, Naftional & International
Tsunami Infermation & Resources
- Register Preparedness Activities
- Educational Materials

MNational Weather Service
Mational Tsunami Warning Centers
- Tsunami Alert 8.
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www. TsunamiZone.org
www.tsunami.ca.gov
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