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1. Background

This tsunami exercise is being conducted to assist tsunami preparedness efforts
along the U.S. and Canadian Pacific coasts. Historical tsunami records from the
National Oceanic and Atmospheric Administration’s (NOAA) National Geophysical
Data Center (NGDC) show that approximately 85% of the world’s oceanic tsunamis
occur in the Pacific Basin and surrounding seas. Tsunamis have impacted U.S. and
Canadian Pacific coasts several times in the past century with devastating results.
Preparing and exercising emergency response plans throughout this region is an
important part of tsunami preparedness.

Scenario

The Pacifex15 exercise simulates a tsunami generated by a magnitude 8.6
subduction zone earthquake located east of the Kamchatka peninsula at 53.5N
162.0E (Figure 1).

The tectonics (Figure 2) of the offshore Kamchatka region is dominated by the
Kamchatka subduction zone which is expressed at the ocean floor by the Kuril-
Kamchatka trench. Here, the Pacific plate is subducting beneath the North American
plate at approximately 8 cm/year. This subduction is responsible for volcanic activity
in Kamchatka as well as the long history of major earthquakes in the region (Table

1).

Figure 1. Pacifex15 source location.

Date Location Magnitude
February 3, 1923 Kamchatka 8.4
November 4, 1952 Kamchatka 9.0
November 6, 1958 Kuril Islands 8.4
October 13, 1963 Kuril Islands 8.5
October 4, 1994 Kuril Islands 8.3
November 15, 2006 Kuril Islands 8.3
May 24, 2013 Sea of Okhotsk 8.3

Table 1. Historical major earthquakes in the Kuril/Kamchatka region.
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Figure 2. Tectonic regime of the Kuril/Kamchatka region in eastern Russia from the USGS.

Historic Tsunamis

The two best-known tsunamis generated in the Kamchatka region are the 1952
tsunami triggered by the magnitude Mw 9.0 earthquake and the 1923 tsunami to the
north of that one triggered by an Mw 8.4 earthquake. The 1952 tsunami is thought to
have killed approximately 4000 people in the Kuril Islands. From the NGDC tsunami
catalog (1952):

“The magnitude 9.0 Mw earthquake off the east coast of Kamchatka generated a 13-meter
wave locally. The waves struck the Hawaiian Islands at 1:00 pm. Property damage from
these waves in the Hawaiian Islands was estimated at $800,000 to $1,000,000; however no
lives were lost. It also caused damage on the west coast of the United States and was
observed on tide gauges throughout the Pacific Basin.”

And

“The greatest destruction and suffering of 4-5 November were caused by the tsunami which
arose as a result of the earthquake and which took in about 700 km of the east coasts of
Kamchatka and the Kuril Is. On the average the height of the waves on the coast reached 6-
7 m. In Kamchatka and on the Kuril Is. destructive sea waves appeared 30-40 minutes after
the earthquake. At most points the beginning phase of the waves was accompanied by a
lowering of the level of the ocean. Hence it follows that the actual moment of appearance of
the waves on the coast occurred half a period earlier.”
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From the NGDC tsunami catalog (1923):

“A series of strong shocks occurred on the coast of the Gulf of Kronotski, Kamchatka. It
generated a tsunami with 6-8 meter runups in Kolgir Bay and Semljachik Kamchatka, and
resulted in two deaths in Russia and one death and $1.5 million damage in Hawaii.”

Tsunami Warning System

To help communities respond to tsunami hazards, NOAA operates a tsunami
warning system for U.S. Pacific coasts and western Canada through its National
Tsunami Warning Center (NTWC) in Alaska and the Pacific Tsunami Warning
Center (PTWC) in Hawaii. These Centers provide rapid tsunami alerts after an
earthquake’s occurrence followed by impact estimates based on tsunami forecast
models.

Primary recipients of Tsunami Warning Center (TWC) messages include National
Weather Service (NWS) coastal Weather Forecast Offices (WFQOs), state/territory
warning points, national Coast Guards, Canada’s Provincial Emergency Program,
national tsunami warning focal points, and military organizations. These agencies
transmit the message to people potentially impacted by a tsunami.

NOAA and the National Tsunami Hazard Mitigation Program (NTHMP) are providing
the framework for this exercise as a means for emergency responders along Pacific
coasts to test and update tsunami response plans. High levels of vulnerability along
the Pacific coast and the well-known tsunami threat in the Pacific should provide a
strong incentive for local jurisdictions to prepare for a tsunami.

2. Exercise Concept

2.1 Purpose

The purpose of this exercise is to improve the effectiveness of the tsunami warning
system along the U.S. and Canadian Pacific coasts. The exercise provides an
opportunity for emergency management organizations along these coasts to
exercise their operational lines of communications, review their tsunami response
procedures, and promote tsunami preparedness. Regular exercising of response
plans is critical to maintain readiness for an emergency. This is particularly true for
tsunamis which are infrequent, but high impact events. Every coastal U.S. and
Canadian Pacific emergency management organization (EMO) is encouraged to
participate.

2.2 Objectives

Each organization can develop their objectives for the exercise depending on their
level of involvement in the scenario. The following are the exercise’s overarching
objectives.

e Ensure message transmission from the TWC to Tsunami Warning Focal
Points (TWFP) and from these primary contacts to the EMOs.



PACIFEX 15 Handbook

e Test tsunami response plans for Pacific EMOs that have developed plans,
and provide a catalyst for countries and EMOs that have not developed plans.

e EMOs, Tsunami Warning Focal Points (TWFP) and Tsunami National
Contacts review, discuss, and evaluate the various communication
alternatives for receiving and disseminating tsunami messages.

e EMOs, Tsunami Warning Focal Points and Tsunami National Contacts
review, discuss, and evaluate potential response actions and challenges.

2.3 Type of Exercise

The exercise should be carried out such that communications and decision making
at various organizational levels are exercised and conducted without disrupting or
alarming the general public. Individual localities, however, may at their discretion
elect to extend the exercise down to the level of testing local notification systems
such as the Emergency Alert System (EAS), sirens, or loudspeakers.

Exercises stimulate the development, training, testing, and evaluation of Disaster
Plans and Standard Operating Procedures. Exercise participants may use their own
past multi-hazard drills (e.g. flood, hurricane, tsunami, earthquake, etc.) as a
framework to conduct Pacifex15.

Exercises can be conducted at various scales of magnitude and sophistication. The
following are examples of types of exercises conducted by EMOs:

1. Orientation Exercise (Seminar): An Orientation Exercise lays the groundwork
for a comprehensive exercise program. It is a planned event, developed to bring
together individuals and officials with a role or interest in multi-hazard response
planning, problem solving, development of standard operational procedures
(SOPs), and resource integration and coordination. An Orientation Exercise will
have a specific goal and written objectives and result in an agreed upon Plan of
Action.

2. Drill: The Drill is a planned activity that tests, develops, and/or maintains skills in
a single or limited emergency response procedure. Drills generally involve
operational response of single departments or agencies. Drills can involve
internal notifications and/or field activities.

3. Tabletop Exercise: The Tabletop Exercise is a planned activity in which local
officials, key staff, and organizations with disaster management responsibilities
are presented with simulated emergency situations. It is usually informal, in a
conference room environment, and is designed to elicit constructive discussion
from the participants. Participants will examine and attempt to resolve problems,
based on plans and procedures, if they exist. Individuals are encouraged to
discuss decisions in depth with emphasis on slow-paced problem solving, rather
than rapid, real time decision-making. A Tabletop Exercise should have specific
goals, objectives, and a scenario narrative (see Appendix A for a Sample
Tabletop Exercise Outline).

4. Functional Exercise: A Functional Exercise is a planned activity designed to
test and evaluate organizational capacities. It is also utilized to evaluate the
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capability of a community’s emergency management system by testing the
Emergency Operations Plan (EOP). It is based on a simulation of a realistic
emergency situation that includes a description of the situation (narrative) with
communications between players and simulators. The Functional Exercise gives
the players (decision-makers) a fully simulated experience of being in a major
disaster event. It should take place at the appropriate coordination location (i.e.
emergency operations center, emergency command center, command post,
master control center, etc.) and activate all the appropriate members designated
by the plan. Both internal and external agencies (government, private sector, and
volunteer agencies) should be involved. It requires players, controllers,
simulators, and evaluators. Message traffic will be simulated and inserted by the
control team for player response/actions, under real time constraints. It may or
may not include public evacuations. A Functional Exercise should have specific
goals, objectives, and a scenario narrative.

. Full-scale Exercise: A Full-scale Exercise is the culmination of a progressive
exercise program that has grown with the capacity of the community to conduct
exercises. A Full-Scale exercise is a planned activity in a “challenging”
environment that encompasses a majority of the emergency management
functions. This type of exercise involves the actual mobilization and deployment
of the appropriate personnel and resources needed to demonstrate operational
capabilities. EOCs and other command centers are required to be activated. A
Full-scale Exercise is the largest, costliest, and most complex exercise type. It
may or may not include public evacuations.

Example Time Frames for Different Exercise Types

Style Planmng Duration Comments
Period

Orientation 2 weeks Hours Individual or mixed groups

Exercise

Drill 2 months 1 day Individual technical groups

generally

Tabletop Exercise | 1 month 1-3 days | Single or multiple agency

Functional >3 1-5 days | Multiple Agency participation

Exercise months

Full-scale >6 1 day/ Multiple Agency participation

Exercise months week

3. Exercise Outline

3.1 General

Tsunami messages for this exercise are issued by the TWCs based on a

hypothetical earthquake with the following hypocenter parameters:
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e Origin Time 15:00:00 UTC March 25, 2015
e Latitude 53.5°N

e Longitude 162.0°E

e Magnitude 8.6 — Mw

e Depth 30 km

Note that bulletin #1 is issued with a magnitude 8.1. For very large earthquakes, the
initial magnitude determination at the TWCs is commonly low. Expected impact for
this event is determined from tsunami forecast models. Appendix B provides model
results.

Various levels of alert are issued by the TWCs throughout the event. PTWC
international messages do not give a level of alert, but indicate whether or not there
is a tsunami threat. Definitions of the U.S. domestic products that will be issued by
the TWCs during this exercise are provided below.

U.S. Tsunami Warning Centers domestic alert definitions:

Tsunami Warning - A tsunami warning is issued when a tsunami with the potential
to generate widespread inundation is imminent, expected, or occurring. Warnings
alert the public that dangerous coastal flooding accompanied by powerful currents is
possible and may continue for several hours after initial arrival. Warnings alert
emergency management officials to take action for the entire tsunami hazard
zone. Appropriate actions to be taken by local officials may include the evacuation
of low-lying coastal areas, and the repositioning of ships to deep waters when there
is time to safely do so. Warnings may be updated, adjusted geographically,
downgraded, or cancelled. To provide the earliest possible alert, initial warnings are
normally based only on seismic information.

Tsunami Advisory - A tsunami advisory is issued due to the threat of a potential
tsunami which may produce strong currents or waves dangerous to those in or near
the water. Coastal regions historically prone to damage due to strong currents
induced by tsunamis are at the greatest risk. The threat may continue for several
hours after the arrival of the initial wave, but significant widespread inundation is not
expected for areas under an advisory. Appropriate actions to be taken by local
officials may include closing beaches, evacuating harbors and marinas, and the
repositioning of ships to deep waters when there is time to safely do so. Advisories
are normally updated to continue the advisory, expand/contract affected areas,
upgrade to a warning, or cancel the advisory.

Tsunami Watch - A tsunami watch is issued to alert emergency management
officials and the public of an event which may later impact the watch area. The watch
area may be upgraded to a warning or advisory - or canceled - based on updated
information and analysis. Therefore, emergency management officials and the public
should prepare to take action. Watches are normally issued based on seismic
information without confirmation that a destructive tsunami is underway.

Tsunami Information Statement (TIS) — A tsunami information statement is issued
to inform emergency management officials and the public that an earthquake has
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occurred, or that a tsunami warning, watch or advisory has been issued for another
section of the ocean. In most cases, information statements are issued to indicate
there is no threat of a destructive basin wide tsunami and to prevent unnecessary
evacuations as the earthquake may have been felt in coastal areas. An information
statement may, in appropriate situations, caution about the possibility of destructive
local tsunamis. Information statements may be re-issued with additional information,
though normally these messages are not updated. However, a watch, advisory or
warning may be issued for the area, if necessary, after analysis and/or updated
information becomes available.

The TWCs will not issue live messages over broadcast dissemination channels other
than to issue initial dummy messages to start the exercise at 1505 UTC on March
25, 2015. The content of the dummy message is given in Appendix C. The dummy
message will indicate that exercise participants should refer to the first message
provided in this handbook. From then on, participants should follow the schedule in
Table 2 to look at new messages. Table 2 is the message timeline and can be used
by EMOs to drive the exercise timing. The messages (Appendix D) cover a 14-hour
period, though in an actual event they would likely continue longer. World
Meteorological Organization (WMQO) and Advanced Weather Interactive Processing
System (AWIPS) headers used in the dummy messages are listed in Table 3.

The U.S. NTWC issues three official products each time a message is issued. The
messages provided in Appendix D are known as the public message and do not
contain codes or text intended for automated systems. The other messages not
shown in Appendix D are the segmented message and the Spanish message. The
segmented message includes encoded NWS zones, Valid Time Event Codes
(VTEC), and their level of threat. The segmentation is used for automated
processing systems which parse NWS products. The Spanish message is a new
product which mimics the English public message provided in Appendix D.

The U.S. PTWC also issues several official products each time a message is issued.
The messages given in Appendix D include the international message and the
messages directed at Hawaii, American Samoa, and Guam/CNMI. The TWCs also
issue additional graphical and web-based products to their web sites.

Participants may elect to conduct this exercise using their own timelines in order to
achieve their particular objectives. For example, a particular EMO’s Exercise
Controller may choose to feed the TWC bulletins into the exercise at times of their
own choosing, or alternatively put them in envelopes with the time they must be
opened written on each, with each key participant agency having their own set of
envelopes. The messages, provided in Appendix D, will facilitate this approach.

EMOs are welcome to modify estimated arrival times and/or wave amplitudes to suit
their exercise — for example, to have the tsunami arrive sooner and with larger
amplitude. Other exercise injects, such as tsunami damage reports, are also
encouraged.

10
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3.2 Master Schedule (Exercise Script)

Table 2: Scenario Timeline

Tsunami generated by a magnitude 8.6 earthquake with epicenter at 53.5°N,
162.0°E occurring on March 25, 2015 at 1500 UTC. The initial alert is disseminated
at 1505 UTC and is based on a magnitude of 8.1. In message 2 the magnitude is

raised to 8.6.
NTWC PTWC
Date Time Message Message
(UTC) (UTC) 4 T Pacific Hawaii Guam/CNMI | American
ype Dummy S
amoa

03/25/2015 | 1500 ***Earthquake Occurs***

03/25/2015 | 1505 | 01 Adv Yes Threat Wat TIS TIS
03/25/2015 | 1530 | 02 | Warn/Adv/Wat No Threat Wat Wat TIS
03/25/2015 | 1603 | 03 | Warn/Adv/Wat No Threat Warn Adv Adv
03/25/2015 | 1704 | 04 Warn/ Adv No Threat Warn Adv Adv
03/25/2015 | 1804 | 05 Warn/ Adv No Threat Warn Adv Adv
03/25/2015 | 1900 | 06 Warn/ Adv No Threat Warn Adv Adv
03/25/2015 | 2003 | 07 Adv No Threat Warn Adv Adv
03/25/2015 | 2100 | 08 Adv No Threat Warn Adv Adv
03/25/2015 | 2201 | 09 Adv No Threat Warn Adv Adv
03/25/2015 | 2300 | 10 Adv No Threat Warn Adv Adv
03/26/2015 | 0005 | 11 Adv No Threat Warn Adv Adv
03/26/2015 | 0100 | 12 Can No Threat Adv Can Adv
03/26/2015 | 0200 | 13 Threat Adv Adv
03/26/2015 | 0300 | 14 No Threat Can Can

The initial dummy messages will be disseminated over all standard TWC broadcast
channels as listed in Table 3. These are being issued to test communications with
EMOs and Tsunami Warning Focal Points, and to start the exercise.

A real tsunami warning/watch/advisory issued for an event as described would likely
last many hours longer than this exercise. The exercise is being tailored to complete
within a compressed time frame.

TWC Message Types:

Warn Tsunami Warning

Adv Tsunami Advisory

Wat Tsunami Watch

TIS Tsunami Information Statement
Can Cancellation

Threat PTWC International Message - Alert
No Threat PTWC International Message - No Alert

Dummy:
Yes Dummy Issued
No Dummy Not Issued

11
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Table 3: Product Types
Product Types Issued for Dummy Messages with Transmission Methods

Center WMO ID AWIPS ID | NWWS | GTS | EMWIN | AISR | Fax | Email
NTWC | WEPA41 PAAQ | TSUWCA Yes Yes Yes Yes | Yes | Yes
NTWC | WEAK51 PAAQ | TSUAK1 Yes Yes Yes Yes | Yes | Yes
NTWC | WEPA40 PHEB | TSUSPN Yes Yes Yes Yes | Yes | Yes
PTWC | WEPA40 PHEB | TSUPAC Yes Yes Yes Yes | Yes | Yes
PTWC | WEHWA40 PHEB | TSUHWX Yes Yes Yes Yes | Yes | Yes
PTWC | WEGM40 PHEB | TSUGUM Yes Yes Yes Yes | Yes | Yes
PTWC | WEZS40 PHEB | TSUPPG Yes Yes Yes Yes | Yes | Yes

NWWS NOAA Weather Wire Service

GTS Global Telecommunications System

EMWIN Emergency Manager’s Weather Information Network
AISR Aeronautical Information System Replacement

3.3 Actions in Case of a Real Event

In the case of a real event occurring during the exercise, the TWC will issue their
normal messages for the event. Such messages will be given full priority and a
decision will be made by the TWC whether to issue the dummy message. Smaller
earthquakes that only trigger a Tsunami Information Statement will not disrupt the
exercise. All documentation and correspondence relating to this exercise is to be
clearly identified as “Pacifex15” and “Exercise.”

3.4 Procedure for False Alarm

Any time disaster response exercises are conducted, the potential exists for the
public or media to interpret the event as real. Procedures should be set up by all
participating entities to address public or media concerns involving this exercise in
case of misinterpretation by media or the public.

3.5 Resources

Although EMOs will have advance notice of the exercise and may elect to stand up a
special dedicated shift to allow normal core business to continue uninterrupted, it is
requested that realistic resource levels be deployed in order to reflect some of the
issues that are likely to be faced in a real event.

12
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Questions on the exercise can be addressed to:

Person Telephone # Email

Kevin Miller CA EMA, Tsunami PM 510-286-0817 kevin.miller@calema.ca.gov
Althea Turner OR OEM Tsunami PM 503-378-2911 Althea.Rizzo@state.or.us
John Schelling WA EMD Tsunami PM  253-512-7084 j.schelling@emd.wa.gov
Kelli Kryzanowski BC Tsunami PM 250-952-5834 teron.moore@gqov.bc.ca
Kevin Richards HI CD Tsunami PM 808-733-4301 krichards@scd.hawaii.gov
Erv Petty AK DHS&EM Tsunami PM 907-428-7015 ervin.petty@alaska.gov
Paul Whitmore NTWC Director 907-745-4212 paul.whitmore@noaa.gov
James Waddell NTWC Rep. 907-745-4212 james.waddell@noaa.gov
Charles McCreery PTWC Director 808-689-8207 Charles.mccreery@noaa.gov
Gerard Fryer PTWC Rep. 808-689-8207 Gerard.fryer@noaa.gov

3.6 Media Arrangements

One advantage in conducting exercises is that it provides a venue to promote
awareness of the exercise topic. Many residents along the Pacific coasts may not
realize that a tsunami warning system exists for their region, let alone the proper
response. Communities may wish to invite their local media to the exercise to
promote local awareness of the tsunami hazard. Appendix E contains a sample
press release which can be adapted as necessary.

13
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Appendix A. Example Tabletop Exercise

Tabletop Exercise Development Steps
Source: California Office of Emergency Services

A Tabletop Exercise is a planned activity in which local officials, key staff, and organizations
with disaster management responsibilities are presented with simulated emergency
situations. It is usually informal and slow paced, in a conference room environment, and is
designed to elicit constructive discussion from the participants to assess plans, policies, and
procedures. Participants will examine and attempt to resolve problems, based on plans and
procedures, if they exist. Individuals are encouraged to discuss decisions in depth based on
their organization’s Standard Operating Procedures (SOPs), with emphasis on slow-paced
problem solving, rather than rapid, real time decision-making. An Exercise Controller
(moderator) introduces a simulated tsunami scenario to participants via written message,
simulated telephone or radio call, or by other means. Exercise problems and activities
(injects) are further introduced. Participants conduct group discussions where resolution is
generally agreed upon and then summarized by a group leader. A Tabletop Exercise should
have specific goals, objectives, and a scenario narrative.

The following provides a Tabletop Exercise structure with sample text and example.
1. Vulnerability Analysis: Problem Statement

An example for a hurricane might be:

Due to the recent Hurricane incidents in the Southeast region of the United States, an
awareness of the threat risk involved in these disasters has become more apparent,
therefore the need for evacuation system is vital. The state of Louisiana continues its
ongoing tasks of planning, preparing, and training for Hurricane preparedness.

2. Purpose (Mission): Intent, what you plan to accomplish (Policy Statement)

An example for a hurricane might be:

The State of Louisiana has realized and recognizes the need for a more efficient and
effective evacuation system, and is responding with this Comprehensive Exercise Plan.
These events will include seminars, workshops, a tabletop exercise, functional and full-
scale exercises within an 18-month time frame, under the State Homeland Security grant
program.

3. Scope: Exercise Activities
Agencies Involved
Hazard Type
Geographic Impact Area

An example might be:

Emergency Services coordinators at local levels of government will identify
representative jurisdictions from each of the six mutual aid regions located throughout
the State to participate as host jurisdictions in a series of disaster preparedness
exercises. These host jurisdictions will develop a progressive series of exercises each
type building upon the previous type of exercise. The process will begin with a
vulnerability analysis for each jurisdiction and continue through a progression of exercise
activities including: orientation seminars, workshops, and tabletop and functional
exercises. The eventual objective of these activities will be to reduce disaster impacts to
their populations and city infrastructure. All events will be evaluated utilizing US
Homeland Security Exercise Evaluation Program (HSEEP) after action reporting (AAR)
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standards. Steps for corrective actions will be made a part of the after action process
and report. Surrounding jurisdictions in the mutual aid area will act as exercise design
team members, exercise evaluators, or exercise observers for the purpose of information
transfer to increase their operational readiness. Jurisdictions will participate on a
rotational basis every two years to provide the opportunity for multiple jurisdiction
participation.

4. Goals and Objectives:
Criteria for good objectives: Think SMART
» Simple (concise)
* Measurable
+ Achievable (can this be done during the exercise?)
* Realistic (and challenging)
* Task Oriented (oriented to functions)

An example might be:

Comprehensive Exercise Program (CEP) Obijectives

» To improve operational readiness

* To improve multi-agency coordination and response capabilities for effective
disaster response

* To identify communication pathways and problem areas pre-event between local
jurisdictions and operational area, regional and state emergency operations centers

* To establish uniform methods for resource ordering, tracking, and supply for
agencies involved at all levels of government.

5. Narrative:
The Narrative should describe the following:
* Triggering emergency/disaster event
* Describe the environment at the time the exercise begins
* Provide necessary background information
* Prepare participants for the exercise
» Discovery, report: how do you find out?
» Advance notice?
* Time, location, extent or level of damage

6. Evaluation:
The Evaluation should describe the following:
* Objectives Based
* Train Evaluation Teams
* Develop Evaluation Forms

7. After Action Report (AAR): The AAR should be compiled using the evaluation
reports

8. Improvement Plan (IP): The IP should reduce vulnerabilities.

15
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Appendix B. Scenario Description

Tsunami models were computed using the Short-term Inundation Forecasting of
Tsunamis (SIFT), the Alaska Tsunami Forecast Model (ATFM), and the Rapid
Inundation Forecasting of Tsunamis (RIFT) models to generate expected impacts
throughout the region.

The earthquake hypocenter parameters used in ATFM and RIFT are:

e Origin Time 15:00:00 UTC March 25, 2015

e Latitude 53.5°N

e Longitude 161.6°E — location at center/updip edge of fault
e Magnitude 8.6 — Mw

e Depth 5 km at updip edge of fault

e Strike 212

. [ﬁp 25

. S”p 90

e Length 347

e Width 109

The following graphics show some of the model output for a better understanding of
the event. When using the forecast coastal amplitudes, note that the highest
tsunami elevation reached on shore could be double that of the coastal forecast
since these are determined at the coast.

Tsunami Travel Times

Tsunami travel time contours in hours, beginning from the earth ke origin time.

© Tide Gage
¢ DART
4 ¢ Earthquake

120° 150° 180° 210° 240° 270° 300°

Event ID: nlrwc0-2 Earthquake Origin Time: 15:00:00 (UTC)
Earthquake Magnitude: 8.6 Date: 3/25/2015

Earthquake Location: [53.50N, 162.00E], 195 miles SW of Bering I., Komandorski
Figure C1. Tsunami travel time map for Pacifex15.
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Tsunami Propagation Forecast
Contours of forecasted maximum wave amplitudes above sea level [cm], detailing tsunami energy propagation.
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Earthquake Location: [53.50N, 162.00E], 195 miles SW of Bering I., Komandorski

National Tsunami Warning Center
Alaska Tsunami Forecast Model

Figure C2. ATFM Maximum tsunami amplitude map for Pacifex15.
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Print Scale With Observed Add SIFT Refresh Exit
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Figure C3. Bar chart showing expecte

d coastal amplitud.es from the Aleutian Islands fhrough

Depoe Bay, Oregon. The black line is the ATFM forecast; blue line is the SIFT forecast; red

hash is the average of the two.
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Print Scale With Observed Add SIFT Refresh Exit

‘WWIA Breakpoints in parenthesis
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Event ID: nbbz00-01,01
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Figure C5. Tsunami time series for selected sites in the Aleutian Islands based on the SIFT
forecast.
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Event ID: nbbz00-01.01
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Figure C7. Tsunami time series for selected sites in the Pacific Northwest based on the SIFT
forecast.
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Figure C8. Tsunami time series for selected sites in California based on the SIFT forecast.

21



* BOLINAS LAGOON 4

BOLINAS

FORT SANLUIS @

DIABLO CANYON @

*

PISMO BEACH

3
u
®

3
g
=]

Wave Amplitude cm)

Wave Amplitude (cm

PACIFEX 15 Handbook

Event ID: nbbz00-01.01

T T T T T T T T T T T T T T T T T T

01:33=459(em) < min @ 00:11=-39.4 (em)

-100]
200

max @ 01:20 = 114.8 (em) ¢ min @ 00:46 = -107.8 (cm)

Wave Amglitude {cm!

max@ 00:25=23.4(cm) ¢ min@ 0055=-2

cm)

Wave Amplitude (

200+
1004

100-]
-200-]

28
LTIT

TV oY PP A

100]
200

AW

max @ 00:28=74.9(cm) < min @ 00:35 = 644 (cm)

Wave Amplitude (em}

2y
ITIT

100
200

AP AANA AP A

Figure C9. Tsunami time series for selected sites in California based on the SIFT forecast.
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Figure C10. Tsunami time series for selected sites in California based on the SIFT forecast.
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Event ID: nbbz00-01.01
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Figure C9. Tsunami time series for selected sites in California based on the SIFT forecast.

PTWC Coastal Tsunami Amplitude Forecast

Actual amplitudes at the coast may vary from forecast amplitudes due to uncertainties
in the forecast and local features. "In particular, maximum tsunami amplitudes on
atolls will likely be much smaller than the forecast indicates.

This message is issued for information only in support of the UNESCO/IOC Pacnf ic
Tsunami Wamln(};1 and Mitigation System and is meant for nahonal authorities

each country of that system. National will

level of alert for each country and may issue addmonal or more ve'lned information.

Earthquake:
25 Mar 2015
15:00:00 Z

Determined
Earthquake
Mechanism:

Maximum
Amplitude (m)
10.64

0.00

model run at:
19 Oct 2014
14:54:102

120 135°E

Figure C10. PTWC Coastal amplitude forecast for the northwest Pacific based on the RIFT
forecast.
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PTWC Coastal Tsunami Amplitude Forecast
Actual amplitudes at the coast may vary from forecast amplitudes due to uncertainties
in the forecast and local features. In particular, maximum tsunami amplitudes on
atolls willlikely be much smaller than the forecast indicates.

This message s issued for information only in support of he UNESCOYIOG Pacifc
Tsunami Warning and Mitigation System and is meant for national authorities

anc oty of et eysiom, Noional aghcriics wil deterine ths appmpricts
level of alert for each country and may issue additional or more refined information.

Earthquake:
25 Mar 2015
15:00:00 Z
Lat: 53.73°N
Lon: 160.96°E
Depth: 28 km
My :8.60

Determined
Earthquake
Mechanism:

Maximum
Amplitude (m)
10.64

10°N

0.00
model run at:
19 Oct 2014
14:54:10 2

180° 170°W 160°W 150°

Figure C11. PTWC Coastal amplitude forecast for Hawaii based on the RIFT forecast.

PTWC Coastal Tsunami Amplitude Forecast

Actual amplitudes at the coast may vary from forecast amplitudes due to uncertainties
in the forecast and local features. ‘In particular, maximum tsunami amplitudes on
atolls will likely be much smaller than the forecast indicates.

This message is issued for information only in support of the UNESCO/!OC Paclﬁc
Tsunami Warning and Mitigation System and is meant for naﬂonal authorit

each country of that system. National ities will

level of alert for each country and may issue additional or more vefned information.
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15:00:00 Z
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Figure C12. PTWC Coastal amplitude forecast for the south-central Pacific based on the RIFT
forecast.
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PTWC Coastal Tsunami Amplitude Forecast
Actual amplitudes at the coast may vary from forecast amplitudes due 1o uncertainties
in the forecast and local features. ‘In particular, maximum tsunami amplitudes on
atolls will likely be much smaller than the forecast indicates.

This message is issued for information only in support of the UNESCO/IOG Pacific
Tsunami Warning and Mitigation System and is meant for national authorities in
each country of that system. National authorities will determine the appropriate
level of alert for each country and may issue additional or more refined information.

10°N

120°E 150°E 160°E 170°E

Figure C13. PTWC Coastal amplitude forecast for the west-central P
forecast.

PTWC Coastal Tsunami Amplitude Forecast

Actual amplitudes at the coast may vary from forecast amplitudes due to uncertainties
in the forecast and local features. In particular, maximum tsunami amplitudes on
atolls will likely be much smaller than the forecast indicates.

This message is issued for information only in support of the UNESCO/IOC Pacific
Tsunami Warning and Mitigation System and is meant for national authorities in
each country of that system. National ities will ine the i

level of alert for each country and may issue additional or more refined information.
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Figure C14. PTWC Coastal amplitude forecast for the south-west Pacific based on the RIFT

forecast.
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Appendix C. TWC Dummy Messages

NTWC

WEPA41 PAAQ 251505
TSUWCA

TEST...TSUNAMI EXERCISE MESSAGE NUMBER 1...TEST
NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
805 AM PDT WED MAR 25 2015

...PACIFEX 15 TSUNAMI EXERCISE MESSAGE. REFER TO NTWC MESSAGE 1 IN THE
EXERCISE HANDBOOK. THIS IS AN EXERCISE ONLY...

THIS MESSAGE IS BEING USED TO START THE PACIFEX 15 PACIFIC TSUNAMI
EXERCISE. THIS WILL BE THE ONLY EXERCISE MESSAGE BROADCAST FROM THE
NATIONAL TSUNAMI WARNING CENTER. THE HANDBOOK IS AVAILABLE AT THE WEB
SITE NTWC.ARH.NOAA.GOV. THE EXERCISE PURPOSE IS TO PROVIDE EMERGENCY
MANAGEMENT A REALISTIC SCENARIO TO TEST TSUNAMI RESPONSE PLANS.

THIS IS ONLY AN EXERCISE.

$9

WEAKS51 PAAQ 251505
TSUAK1

TEST...PUBLIC TSUNAMI EXERCISE MESSAGE NUMBER 1...TEST
NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
805 AM PDT WED MAR 25 2015

...PACIFEX 15 TSUNAMI EXERCISE MESSAGE. REFER TO NTWC MESSAGE 1 IN THE
EXERCISE HANDBOOK. THIS IS AN EXERCISE ONLY...

THIS MESSAGE IS BEING USED TO START THE PACIFEX 15 PACIFIC TSUNAMI
EXERCISE. THIS WILL BE THE ONLY EXERCISE MESSAGE BROADCAST FROM THE
NATIONAL TSUNAMI WARNING CENTER. THE HANDBOOK IS AVAILABLE AT THE WEB
SITE NTWC.ARH.NOAA.GOV. THE EXERCISE PURPOSE IS TO PROVIDE EMERGENCY
MANAGEMENT A REALISTIC SCENARIO TO TEST TSUNAMI RESPONSE PLANS.

THIS IS ONLY AN EXERCISE.

$9

WEAK61 PAAQ 251505
TSUSPN

TEST...MENSAJE DE EJERCICIO DE TSUNAMI NUMERO 1...TEST
NWS CENTRO NACIONAL DE ALERTA DE TSUNAMI PALMER AK
805 AM PDT WED MAR 25 2015

.. .MENSAJE PARA DAR COMIENZO AL EJERCICIO DE TSUNAMI PACIFEX 15.
REFERIRSE AL MENSAJE 1 DE NTWC EN EL MANUAL PARA EL EJERCICIO. ESTO ES
UN EJERCICIO SOLAMENTE...

ESTE MENSAJE ESTA SIENDO USADO PARA DAR COMIENZO AL EJERCICIO DE TSUNAMI

PACIFEX 15. ESTE SERA EL UNICO MENSAJE QUE SERA EMITIDO DESDE EL CENTRO
NACIONAL DE ALERTA DE TSUNAMI. EL MANUAL ESTA DISPONIBLE EN LA PAGINA
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NTWC.ARH.NOAA.GOV. EL PROPOSITO DEL EJERCICIO ES PROVEER A LAS
AUTORIDADES DE MANEJO DE EMERGENCIA UN ESCENARIO REALISTICO PARA PROBAR
LOS PLANES DE RESPUESTA A TSUNAMIS.

ESTE ES SOLO UN EJERCICIO.

$9

PTWC

ZCzC
WEPA40 PHEB 251505
TSUPAC

TEST...TSUNAMI EXERCISE MESSAGE NUMBER 1...TEST
NWS PACIFIC TSUNAMI WARNING CENTER EWA BEACH HI
1505 UTC WED MAR 25 2015

...PACIFEX 15 TSUNAMI EXERCISE MESSAGE. REFER TO PTWC
INTERNATIONAL MESSAGE 1 IN THE EXERCISE HANDBOOK. THIS IS AN
EXERCISE ONLY...

THIS MESSAGE IS BEING USED TO START THE PACIFEX 15 PACIFIC TSUNAMI
EXERCISE. THIS WILL BE THE ONLY EXERCISE MESSAGE BROADCAST FROM

THE PACIFIC TSUNAMI WARNING CENTER. THE HANDBOOK IS AVAILABLE AT THE
WEB SITE NTWC.ARH.NOAA.GOV. THE EXERCISE PURPOSE IS TO PROVIDE
EMERGENCY MANAGEMENT A REALISTIC SCENARIO TO TEST TSUNAMI RESPONSE
PLANS.

THIS IS ONLY AN EXERCISE.

$9

ZCzC
WEHW40 PHEB 251505
TSUHWX

TEST...TSUNAMI EXERCISE MESSAGE NUMBER 1...TEST
NWS PACIFIC TSUNAMI WARNING CENTER EWA BEACH HI
1505 UTC WED MAR 25 2015

...PACIFEX 15 TSUNAMI EXERCISE MESSAGE. REFER TO PTWC HAWAII MESSAGE 1
IN THE EXERCISE HANDBOOK. THIS IS AN EXERCISE ONLY...

THIS MESSAGE IS BEING USED TO START THE PACIFEX 15 PACIFIC TSUNAMI
EXERCISE. THIS WILL BE THE ONLY EXERCISE MESSAGE BROADCAST FROM THE
PACIFIC TSUNAMI WARNING CENTER. THE HANDBOOK IS AVAILABLE AT THE WEB
SITE NTWC.ARH.NOAA.GOV. THE EXERCISE PURPOSE IS TO PROVIDE EMERGENCY
MANAGEMENT A REALISTIC SCENARIO TO TEST TSUNAMI RESPONSE PLANS.

THIS IS ONLY AN EXERCISE.

$$

Z2CzC
WEGM40 PHEB 251505
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TSUGUM

TEST...TSUNAMI EXERCISE MESSAGE NUMBER 1...TEST
NWS PACIFIC TSUNAMI WARNING CENTER EWA BEACH HI
1505 UTC WED MAR 25 2015

...PACIFEX 15 TSUNAMI EXERCISE MESSAGE. REFER TO PTWC MESSAGE 1 FOR
GUAM AND CNMI IN THE EXERCISE HANDBOOK. THIS IS AN EXERCISE ONLY...

THIS MESSAGE IS BEING USED TO START THE PACIFEX 15 PACIFIC TSUNAMI
EXERCISE. THIS WILL BE THE ONLY EXERCISE MESSAGE BROADCAST FROM THE
PACIFIC TSUNAMI WARNING CENTER. THE HANDBOOK IS AVAILABLE AT THE WEB
SITE NTWC.ARH.NOAA.GOV. THE EXERCISE PURPOSE IS TO PROVIDE EMERGENCY
MANAGEMENT A REALISTIC SCENARIO TO TEST TSUNAMI RESPONSE PLANS.

THIS IS ONLY AN EXERCISE.

$9

ZCzC
WEZS42 PHEB 251505
TSUPPG

TEST...TSUNAMI EXERCISE MESSAGE NUMBER 1...TEST
NWS PACIFIC TSUNAMI WARNING CENTER EWA BEACH HI
1505 UTC WED MAR 25 2015

...PACIFEX 15 TSUNAMI EXERCISE MESSAGE. REFER TO PTWC MESSAGE 1 FOR
AMERICAN SAMOA IN THE EXERCISE HANDBOOK. THIS IS AN EXERCISE ONLY...
THIS MESSAGE IS BEING USED TO START THE PACIFEX 15 PACIFIC TSUNAMI
EXERCISE. THIS WILL BE THE ONLY EXERCISE MESSAGE BROADCAST FROM THE
PACIFIC TSUNAMI WARNING CENTER. THE HANDBOOK IS AVAILABLE AT THE WEB
SITE NTWC.ARH.NOAA.GOV. THE EXERCISE PURPOSE IS TO PROVIDE EMERGENCY
MANAGEMENT A REALISTIC SCENARIO TO TEST TSUNAMI RESPONSE PLANS.

THIS IS ONLY AN EXERCISE.

$S
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Appendix D. TWC Exercise Messages

The following messages, created for the Pacifexl15 tsunami exercise, are
representative of the public messages issued by the U.S. TWCs during a magnitude
8.6 earthquake and tsunami originating at 53.5°N, 162.0°E. During a real event, the
TWCs would also issue graphical and html-based products to their web sites and via
RSS.

What follows are the NTWC messages for North American coasts, PTWC’s
International messages, and PTWC’s separate messages for Hawaii, Guam/CNMI,
and American Samoa. Since this is a US exercise, the international messages end
with Message 14, after the tsunami has passed American Samoa. In a real event
there would be at least ten further messages to track the tsunami hazard to South
American coasts.

Figure D1: Advisory areas for NTWC Bulletin 1 (orange is advisory and green is information
only).

NTWC Bulletin #1

WEAKS51 PAAQ 251505
TSUAK1

BULLETIN

PUBLIC TSUNAMI MESSAGE NUMBER 1

NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
805 AM PDT WED MAR 25 2015

...A TSUNAMI ADVISORY IS NOW IN EFFECT...

WARNINGS/ADVISORIES/WATCHES
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TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF ALASKA FROM NIKOLSKI ALASKA TO ATTU
ALASKA

FOR OTHER US AND CANADIAN PACIFIC COASTS IN NORTH AMERICA -
THE LEVEL OF TSUNAMI DANGER IS BEING EVALUATED. FURTHER
INFORMATION WILL BE PROVIDED IN SUPPLEMENTARY MESSAGES.

PRELIMINARY EARTHQUAKE PARAMETERS
* MAGNITUDE 8.1
ORIGIN TIME 0700 AKDT MAR 25 2015
0800 PDT MAR 25 2015
1500 UTC MAR 25 2015

*

* COORDINATES 53.5 NORTH 162.0 EAST
DEPTH 19 MILES
* LOCATION 195 MILES SW OF BERING I. KOMANDORSKI

145 MILES NE OF PETROPAVLOVSK KAMCHATKA

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS

TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

RECOMMENDED ACTIONS

* IF YOU ARE IN AN ADVISORY AREA - MOVE OFF THE BEACH AND OUT OF
HARBORS AND MARINAS. WIDESPREAD INUNDATION OF LAND IS NOT
EXPECTED FOR ADVISORY AREAS.

* BE ALERT TO INSTRUCTIONS FROM YOUR LOCAL EMERGENCY OFFICIALS.

* DO NOT GO TO THE COAST TO OBSERVE THE TSUNAMI.

* DO NOT RETURN TO THE COAST UNTIL LOCAL EMERGENCY OFFICIALS
INDICATE IT IS SAFE TO DO SO.

FORECASTS AND/OR OBSERVATIONS OF TSUNAMI ACTIVITY

FORECAST
START OF
SITE OF TSUNAMI
* ALASKA
SHEMYA 0812 AKDT MAR 25
ADAK 0913 AKDT MAR 25
SAINT PAUL 1028 AKDT MAR 25
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NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS MESSAGE WILL BE UPDATED WITHIN 60 MINUTES.

* REFER TO THE INTERNET SITE NTWC.ARH.NOAA.GOV FOR MORE

INFORMATION.
* PACIFIC COASTAL RESIDENTS OUTSIDE CALIFORNIA... OREGON...
WASHINGTON... BRITISH COLUMBIA AND ALASKA SHOULD REFER TO THE

PACIFIC TSUNAMI WARNING CENTER MESSAGES AT PTWC.WEATHER.GOV.

Figure D2: Watch/Warning/Advisory areas for Bulletin 2 (red is warning, orange is advisory,
and yellow is watch).

NTWC Bulletin #2

WEAKS51 PAAQ 251530
TSUAK1

BULLETIN

PUBLIC TSUNAMI MESSAGE NUMBER 2

NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
830 AM PDT WED MAR 25 2015

UPDATES

THIS MESSAGE MODIFIES THE ALERT AREAS.
THIS MESSAGE CONTAINS A REVISED MAGNITUDE.

...A TSUNAMI WARNING IS NOW IN EFFECT...

...THE TSUNAMI ADVISORY REMAINS IN EFFECT...
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...A TSUNAMI WATCH IS NOW IN EFFECT...

WARNINGS/ADVISORIES/WATCHES - UPDATED

TSUNAMI WARNING IN EFFECT FOR...

* THE COASTAL AREAS OF ALASKA FROM NIKOLSKI ALASKA TO ATTU
ALASKA

TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF ALASKA FROM CHIGNIK BAY ALASKA TO
NIKOLSKI ALASKA

TSUNAMI WATCH IN EFFECT FOR...

* THE COASTAL AREAS OF CALIFORNIA - OREGON - WASHINGTON -
BRITISH COLUMBIA AND ALASKA FROM THE CAL./MEXICO BORDER TO
CHIGNIK BAY ALASKA

IMPACTS FOR TSUNAMI WARNING AREAS

* WIDESPREAD DANGEROUS COASTAL FLOODING ACCOMPANIED BY POWERFUL
CURRENTS ARE POSSIBLE AND MAY CONTINUE FOR MANY HOURS AFTER
TSUNAMI ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS
TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

IMPACTS FOR TSUNAMI WATCH AREAS

* EXPECTED IMPACT IS UNKNOWN AT THIS TIME.

* THE WATCH WILL BE UPGRADED OR CANCELED AT LEAST TWO HOURS
BEFORE EXPECTED IMPACT.

RECOMMENDED ACTIONS - UPDATED

* IF YOU ARE IN A WARNING AREA - MOVE INLAND TO HIGHER GROUND.
* IF YOU ARE IN AN ADVISORY AREA - MOVE OFF THE BEACH AND OUT OF

HARBORS AND MARINAS. WIDESPREAD INUNDATION OF LAND IS NOT
EXPECTED FOR ADVISORY AREAS.
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STAY ALERT FOR FURTHER INSTRUCTIONS.

* BE ALERT TO INSTRUCTIONS FROM YOUR LOCAL EMERGENCY OFFICIALS.

* DO NOT GO TO THE COAST TO OBSERVE THE TSUNAMI.

FORECASTS AND/OR OBSERVATIONS OF TSUNAMI ACTIVITY

SITE

* ALASKA
SHEMYA
ADAK
UNALASKA
SAINT PAUL
SAND POINT
COLD BAY
KODIAK
SEWARD
ELFIN COVE
YAKUTAT
SITKA
VALDEZ
CORDOVA
HOMER
CRAIG

FORECAST

START OF

0809
0910
1014
1025
1057
1129
1151
1216
1217
1225
1225
1235
1245
1308
1326

* BRITISH COLUMBIA

LANGARA
TOFINO

* OREGON
PORT ORFORD
CHARLESTON
BROOKINGS
SEASIDE
NEWPORT

* WASHINGTON
NEAH BAY
LONG BEACH
MOCLIPS
WESTPORT
PORT ANGELES
PORT TOWNSEND

* CALIFORNIA
FORT BRAGG
CRESCENT CITY
MONTEREY
PORT SAN LUIS
SAN FRANCISCO
SANTA BARBARA

LOS ANGELES HARB

NEWPORT BEACH
OCEANSIDE

1335
1458

1508
1515
1519
1523
1525

1510
1514
1519
1525
1548
1615

1521
1523
1544
1604
1608
1617
1633
1640
1643

OF TSUNAMI

AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT

PDT
PDT

PDT
PDT
PDT
PDT
PDT

PDT
PDT
PDT
PDT
PDT
PDT

PDT
PDT
PDT
PDT
PDT
PDT
PDT
PDT
PDT

MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR

MAR
MAR

MAR
MAR
MAR
MAR
MAR

MAR
MAR
MAR
MAR
MAR
MAR

MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

25
25

25
25
25
25
25

25
25
25
25
25
25

25
25
25
25
25
25
25
25
25
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LA JOLLA 1643 PDT MAR 25

PRELIMINARY EARTHQUAKE PARAMETERS - UPDATED
* MAGNITUDE 8.6
ORIGIN TIME 0700 AKDT MAR 25 2015
0800 PDT MAR 25 2015
1500 UTC MAR 25 2015

*

* COORDINATES 53.5 NORTH 162.0 EAST
DEPTH 19 MILES
* LOCATION 195 MILES SW OF BERING I. KOMANDORSKI

145 MILES NE OF PETROPAVLOVSK KAMCHATKA

NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS MESSAGE WILL BE UPDATED WITHIN 60 MINUTES.

* REFER TO THE INTERNET SITE NTWC.ARH.NOAA.GOV FOR MORE

INFORMATION.
* PACIFIC COASTAL RESIDENTS OUTSIDE CALIFORNIA... OREGON...
WASHINGTON... BRITISH COLUMBIA AND ALASKA SHOULD REFER TO THE

PACIFIC TSUNAMI WARNING CENTER MESSAGES AT PTWC.WEATHER.GOV.

$S

NTWC Bulletin #3

WEAK51 PAAQ 251603
TSUAK1

BULLETIN

PUBLIC TSUNAMI MESSAGE NUMBER 3

NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
903 AM PDT WED MAR 25 2015

UPDATES

THIS MESSAGE CONTAINS NEW OBSERVATIONS.

...THE TSUNAMI WARNING REMAINS IN EFFECT...

...THE TSUNAMI ADVISORY REMAINS IN EFFECT...

...THE TSUNAMI WATCH REMAINS IN EFFECT...

WARNINGS/ADVISORIES/WATCHES

TSUNAMI WARNING IN EFFECT FOR...

* THE COASTAL AREAS OF ALASKA FROM NIKOLSKI ALASKA TO ATTU
ALASKA
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TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF ALASKA FROM CHIGNIK BAY ALASKA TO
NIKOLSKI ALASKA

TSUNAMI WATCH IN EFFECT FOR...

* THE COASTAL AREAS OF CALIFORNIA - OREGON - WASHINGTON -
BRITISH COLUMBIA AND ALASKA FROM THE CAL./MEXICO BORDER TO
CHIGNIK BAY ALASKA

IMPACTS FOR TSUNAMI WARNING AREAS

* WIDESPREAD DANGEROUS COASTAL FLOODING ACCOMPANIED BY POWERFUL
CURRENTS ARE POSSIBLE AND MAY CONTINUE FOR MANY HOURS AFTER
TSUNAMI ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS
TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

IMPACTS FOR TSUNAMI WATCH AREAS

* EXPECTED IMPACT IS UNKNOWN AT THIS TIME.
* THE WATCH WILL BE UPGRADED OR CANCELED AT LEAST TWO HOURS
BEFORE EXPECTED IMPACT.

RECOMMENDED ACTIONS

* IF YOU ARE IN A WARNING AREA - MOVE INLAND TO HIGHER GROUND.

* IF YOU ARE IN AN ADVISORY AREA - MOVE OFF THE BEACH AND OUT OF
HARBORS AND MARINAS. WIDESPREAD INUNDATION OF LAND IS NOT
EXPECTED FOR ADVISORY AREAS.

* IF YOU ARE IN A WATCH AREA - STAY ALERT FOR FURTHER INSTRUCTIONS.

* BE ALERT TO INSTRUCTIONS FROM YOUR LOCAL EMERGENCY OFFICIALS.

* DO NOT GO TO THE COAST TO OBSERVE THE TSUNAMI.

FORECASTS AND/OR OBSERVATIONS OF TSUNAMI ACTIVITY

FORECAST
START OF
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SITE

* ALASKA
SHEMYA
ADAK
UNALASKA
SAINT PAUL
SAND POINT
COLD BAY
KODIAK
SEWARD
ELFIN COVE
YAKUTAT
SITKA
VALDEZ
CORDOVA
HOMER
CRAIG

OF TSUNAMI

0809
0910
1014
1025
1057
1129
1151
1216
1217
1225
1225
1235
1245
1308
1326

* BRITISH COLUMBIA

LANGARA
TOFINO

* OREGON
PORT ORFORD
CHARLESTON
BROOKINGS
SEASIDE
NEWPORT

* WASHINGTON
NEAH BAY
LONG BEACH
MOCLIPS
WESTPORT
PORT ANGELES
PORT TOWNSEND

* CALIFORNIA
FORT BRAGG
CRESCENT CITY
MONTEREY
PORT SAN LUIS
SAN FRANCISCO
SANTA BARBARA

LOS ANGELES HARB

NEWPORT BEACH
OCEANSIDE
LA JOLLA

1335
1458

1508
1515
1519
1523
1525

1510
1514
1519
1525
1548
1615

1521
1523
1544
1604
1608
1617
1633
1640
1643
1643

AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT
AKDT

PDT
PDT

PDT
PDT
PDT
PDT
PDT

PDT
PDT
PDT
PDT
PDT
PDT

PDT
PDT
PDT
PDT
PDT
PDT
PDT
PDT
PDT
PDT

ADDITIONAL OBSERVATIONS OF

PACIFEX 15 Handbook

MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR

MAR
MAR

MAR
MAR
MAR
MAR
MAR

MAR
MAR
MAR
MAR
MAR
MAR

MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

25
25

25
25
25
25
25

25
25
25
25
25
25

25
25
25
25
25
25
25
25
25
25

TSUNAMI ACTIVITY - UPDATED

PETROPAVLOVSK RUSSIA

OF MEASUREMENT

1551 UTC

OBSERVED MAX
TSUNAMI HEIGHT

03-25 03.5FT

HEIGHT - OBSERVED MAX TSUNAMI HEIGHT IS THE WATER LEVEL ABOVE THE
TIDE LEVEL AT THE TIME OF MEASUREMENT.
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PRELIMINARY EARTHQUAKE PARAMETERS
* MAGNITUDE 8.6
* ORIGIN TIME 0700 AKDT MAR 25 2015
0800 PDT MAR 25 2015
1500 UTC MAR 25 2015

* COORDINATES 53.5 NORTH 162.0 EAST
DEPTH 19 MILES
* LOCATION 195 MILES SW OF BERING I. KOMANDORSKI

145 MILES NE OF PETROPAVLOVSK KAMCHATKA

NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS MESSAGE WILL BE UPDATED WITHIN 60 MINUTES.

* REFER TO THE INTERNET SITE NTWC.ARH.NOAA.GOV FOR MORE

INFORMATION.
* PACIFIC COASTAL RESIDENTS OUTSIDE CALIFORNIA... OREGON...
WASHINGTON... BRITISH COLUMBIA AND ALASKA SHOULD REFER TO THE

PACIFIC TSUNAMI WARNING CENTER MESSAGES AT PTWC.WEATHER.GOV.

$S

Figure D3: Warning/Advisory areas for Bulletin 4 (red is warning, orange is advisory, and
green is no threat).

NTWC Bulletin #4

WEAKS51 PAAQ 251704
TSUAK1

BULLETIN
PUBLIC TSUNAMI MESSAGE NUMBER 4
NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
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1004 AM PDT WED MAR 25 2015

UPDATES

THIS MESSAGE CONTAINS NEW OBSERVATIONS.
THIS MESSAGE MODIFIES THE ALERT AREAS.
THIS MESSAGE CONTAINS REVISED FORECAST INFORMATION.

...THE TSUNAMI WARNING REMAINS IN EFFECT...

...THE TSUNAMI ADVISORY REMAINS IN EFFECT...

WARNINGS/ADVISORIES/WATCHES - UPDATED

TSUNAMI WARNING IN EFFECT FOR...

* THE COASTAL AREAS OF ALASKA FROM NIKOLSKI ALASKA TO ATTU
ALASKA

TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF CALIFORNIA - OREGON - WASHINGTON -
BRITISH COLUMBIA AND ALASKA FROM THE CAL./MEXICO BORDER TO
SALISBURY SOUND ALASKA

* THE COASTAL AREAS OF ALASKA FROM KENNEDY ENTRANCE ALASKA
/WHICH IS LOCATED 40 MILES SW OF HOMER/ TO CHIGNIK BAY
ALASKA

* THE COASTAL AREAS OF ALASKA FROM CHIGNIK BAY ALASKA TO
NIKOLSKI ALASKA

CANCELLATIONS

* THE TSUNAMI WATCH IS CANCELED FOR THE COASTAL AREAS OF
ALASKA FROM SALISBURY SOUND ALASKA TO KENNEDY ENTRANCE
ALASKA /WHICH IS LOCATED 40 MILES SW OF HOMER/

FOR OTHER US AND CANADIAN PACIFIC COASTS IN NORTH AMERICA -
THERE IS NO TSUNAMI THREAT.

IMPACTS FOR TSUNAMI WARNING AREAS

* WIDESPREAD DANGEROUS COASTAL FLOODING ACCOMPANIED BY POWERFUL
CURRENTS ARE POSSIBLE AND MAY CONTINUE FOR MANY HOURS AFTER
TSUNAMI ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS
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TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

RECOMMENDED ACTIONS - UPDATED

* IF YOU ARE IN A WARNING AREA - MOVE INLAND TO HIGHER GROUND.

* IF YOU ARE IN AN ADVISORY AREA - MOVE OFF THE BEACH AND OUT OF
HARBORS AND MARINAS. WIDESPREAD INUNDATION OF LAND IS NOT
EXPECTED FOR ADVISORY AREAS.

* BE ALERT TO INSTRUCTIONS FROM YOUR LOCAL EMERGENCY OFFICIALS.

* DO NOT GO TO THE COAST TO OBSERVE THE TSUNAMI.

* DO NOT RETURN TO THE COAST UNTIL LOCAL EMERGENCY OFFICIALS
INDICATE IT IS SAFE TO DO SO.

FORECASTS AND/OR OBSERVATIONS OF TSUNAMI ACTIVITY

FORECAST FORECAST FORECAST
START OF TSUNAMTI MAX TSUNAMI
SITE OF TSUNAMI DURATION HEIGHT
* ALASKA
SHEMYA 0809 AKDT MAR 25 36 HRS 3.7- 6.7FT
ADAK 0910 AKDT MAR 25 24 HRS 1.8- 3.4FT
UNALASKA 1014 AKDT MAR 25 0.7- 1.3FT
SAINT PAUL 1025 AKDT MAR 25 20 HRS 1.5- 2.8FT
SAND POINT 1057 AKDT MAR 25 LESS THAN 1FT
COLD BAY 1129 AKDT MAR 25 LESS THAN 1FT
KODIAK 1151 AKDT MAR 25 LESS THAN 1FT
SITKA 1225 AKDT MAR 25 LESS THAN 1FT
CRAIG 1326 AKDT MAR 25

* BRITISH COLUMBIA

LANGARA 1335 PDT MAR 25 LESS THAN 1FT
TOFINO 1458 PDT MAR 25 LESS THAN 1FT
* OREGON

PORT OREFORD 1508 PDT MAR 25 15 HRS 1.4- 2.6FT
CHARLESTON 1515 PDT MAR 25 LESS THAN 1FT
BROOKINGS 1519 PDT MAR 25 15 HRS 0.8- 1.6FT
SEASIDE 1523 PDT MAR 25

NEWPORT 1525 PDT MAR 25

* WASHINGTON

NEAH BAY 1510 PDT MAR 25 LESS THAN 1FT
LONG BEACH 1514 PDT MAR 25 LESS THAN 1FT
MOCLIPS 1519 PDT MAR 25 LESS THAN 1FT
WESTPORT 1525 PDT MAR 25 LESS THAN 1FT
PORT ANGELES 1548 PDT MAR 25 LESS THAN 1FT

PORT TOWNSEND 1615 PDT MAR 25 LESS THAN 1FT



PACIFEX 15 Handbook

* CALIFORNIA

FORT BRAGG 1521 PDT MAR 25 LESS THAN 1FT
CRESCENT CITY 1523 PDT MAR 25 24 HRS 2.1- 4.0FT

MONTEREY 1544 PDT MAR 25 LESS THAN 1FT
PORT SAN LUIS 1604 PDT MAR 25 15 HRS 1.8- 3.7FT

SAN FRANCISCO 1608 PDT MAR 25 LESS THAN 1FT
SANTA BARBARA 1617 PDT MAR 25 LESS THAN 1FT
LOS ANGELES HARB 1633 PDT MAR 25 LESS THAN 1FT
NEWPORT BEACH 1640 PDT MAR 25 LESS THAN 1FT
OCEANSIDE 1643 PDT MAR 25 LESS THAN 1FT
LA JOLLA 1643 PDT MAR 25 LESS THAN 1FT

FORECAST MAX TSUNAMI HEIGHT IS THE HIGHEST EXPECTED WATER LEVEL
ABOVE THE TIDE.

FORECAST TSUNAMI DURATION IS THE APPROXIMATE LENGTH OF TIME WHICH
THE TSUNAMI MAY PRODUCE DANGEROUS CURRENTS AND WAVE ACTIVITY.

ADDITIONAL OBSERVATIONS OF TSUNAMI ACTIVITY - UPDATED

TIME OBSERVED MAX
SITE OF MEASUREMENT TSUNAMI HEIGHT
PETROPAVLOVSK RUSSIA 1551 UTC 03-25 03.5FT
SHEMYA AK 1635 UTC 03-25 02.9FT
ADAK AK 1645 UTC 03-25 01.6FT
ATKA AK 1652 UTC 03-25 02.3FT

HEIGHT - OBSERVED MAX TSUNAMI HEIGHT IS THE WATER LEVEL ABOVE THE
TIDE LEVEL AT THE TIME OF MEASUREMENT.

PRELIMINARY EARTHQUAKE PARAMETERS
* MAGNITUDE 8.6
* ORIGIN TIME 0700 AKDT MAR 25 2015
0800 PDT MAR 25 2015
1500 UTC MAR 25 2015

* COORDINATES 53.5 NORTH 162.0 EAST
DEPTH 19 MILES
* LOCATION 195 MILES SW OF BERING I. KOMANDORSKI

145 MILES NE OF PETROPAVLOVSK KAMCHATKA

NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS MESSAGE WILL BE UPDATED WITHIN 60 MINUTES.

* REFER TO THE INTERNET SITE NTWC.ARH.NOAA.GOV FOR MORE

INFORMATION.
* PACIFIC COASTAL RESIDENTS OUTSIDE CALIFORNIA... OREGON...
WASHINGTON... BRITISH COLUMBIA AND ALASKA SHOULD REFER TO THE

PACIFIC TSUNAMI WARNING CENTER MESSAGES AT PTWC.WEATHER.GOV.

$$

NTWC Bulletin #5
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WEAKS51 PAAQ 251804
TSUAK1

BULLETIN

PUBLIC TSUNAMI MESSAGE NUMBER 5

NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
1104 AM PDT WED MAR 25 2015

UPDATES

THIS MESSAGE CONTAINS NEW OBSERVATIONS.

...THE TSUNAMI WARNING REMAINS IN EFFECT...

...THE TSUNAMI ADVISORY REMAINS IN EFFECT...

WARNINGS/ADVISORIES/WATCHES

TSUNAMI WARNING IN EFFECT FOR...

* THE COASTAL AREAS OF ALASKA FROM NIKOLSKI ALASKA TO ATTU
ALASKA

TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF CALIFORNIA - OREGON - WASHINGTON -
BRITISH COLUMBIA AND ALASKA FROM THE CAL./MEXICO BORDER TO
SALISBURY SOUND ALASKA

* THE COASTAL AREAS OF ALASKA FROM KENNEDY ENTRANCE ALASKA
/JWHICH IS LOCATED 40 MILES SW OF HOMER/ TO NIKOLSKI ALASKA

FOR OTHER US AND CANADIAN PACIFIC COASTS IN NORTH AMERICA -
THERE IS NO TSUNAMI THREAT.

IMPACTS FOR TSUNAMI WARNING AREAS

* WIDESPREAD DANGEROUS COASTAL FLOODING ACCOMPANIED BY POWERFUL
CURRENTS ARE POSSIBLE AND MAY CONTINUE FOR MANY HOURS AFTER
TSUNAMI ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS
TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.
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RECOMMENDED ACTIONS

* IF YOU ARE IN A WARNING AREA - MOVE INLAND TO HIGHER GROUND.

* IF YOU ARE IN AN ADVISORY AREA - MOVE OFF THE BEACH AND OUT OF
HARBORS AND MARINAS. WIDESPREAD INUNDATION OF LAND IS NOT
EXPECTED FOR ADVISORY AREAS.

* BE ALERT TO INSTRUCTIONS FROM YOUR LOCAL EMERGENCY OFFICIALS.

* DO NOT GO TO THE COAST TO OBSERVE THE TSUNAMI.

* DO NOT RETURN TO THE COAST UNTIL LOCAL EMERGENCY OFFICIALS
INDICATE IT IS SAFE TO DO SO.

FORECASTS AND/OR OBSERVATIONS OF TSUNAMI ACTIVITY

FORECAST FORECAST FORECAST
START OF TSUNAMI MAX TSUNAMI
SITE OF TSUNAMI DURATION HEIGHT
* ALASKA
ADAK 0910 AKDT MAR 25 24 HRS 1.8- 3.4FT
UNALASKA 1014 AKDT MAR 25 0.7- 1.3FT
SAINT PAUL 1025 AKDT MAR 25 20 HRS 1.5- 2.8FT
SAND POINT 1057 AKDT MAR 25 LESS THAN 1FT
COLD BAY 1129 AKDT MAR 25 LESS THAN 1FT
KODIAK 1151 AKDT MAR 25 LESS THAN 1FT
SITKA 1225 AKDT MAR 25 LESS THAN 1FT
CRAIG 1326 AKDT MAR 25

* BRITISH COLUMBIA

LANGARA 1335 PDT MAR 25 LESS THAN 1FT
TOFINO 1458 PDT MAR 25 LESS THAN 1FT
* OREGON

PORT ORFORD 1508 PDT MAR 25 15 HRS 1.4- 2.6FT
CHARLESTON 1515 PDT MAR 25 LESS THAN 1FT
BROOKINGS 1519 PDT MAR 25 15 HRS 0.8- 1.6FT
SEASIDE 1523 PDT MAR 25

NEWPORT 1525 PDT MAR 25

* WASHINGTON

NEAH BAY 1510 PDT MAR 25 LESS THAN 1FT
LONG BEACH 1514 PDT MAR 25 LESS THAN 1FT
MOCLIPS 1519 PDT MAR 25 LESS THAN 1FT
WESTPORT 1525 PDT MAR 25 LESS THAN 1FT
PORT ANGELES 1548 PDT MAR 25 LESS THAN 1FT
PORT TOWNSEND 1615 PDT MAR 25 LESS THAN 1FT

* CALIFORNIA

FORT BRAGG 1521 PDT MAR 25 LESS THAN 1FT
CRESCENT CITY 1523 PDT MAR 25 24 HRS 2.1- 4.0FT
MONTEREY 1544 PDT MAR 25 LESS THAN 1FT
PORT SAN LUIS 1604 PDT MAR 25 15 HRS 1.8- 3.7FT
SAN FRANCISCO 1608 PDT MAR 25 LESS THAN 1FT

SANTA BARBARA 1617 PDT MAR 25 LESS THAN 1FT
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LOS ANGELES HARB 1633 PDT MAR 25 LESS THAN 1FT
NEWPORT BEACH 1640 PDT MAR 25 LESS THAN 1FT
OCEANSIDE 1643 PDT MAR 25 LESS THAN 1FT
LA JOLLA 1643 PDT MAR 25 LESS THAN 1FT

FORECAST MAX TSUNAMI HEIGHT IS THE HIGHEST EXPECTED WATER LEVEL
ABOVE THE TIDE.

FORECAST TSUNAMI DURATION IS THE APPROXIMATE LENGTH OF TIME WHICH
THE TSUNAMI MAY PRODUCE DANGEROUS CURRENTS AND WAVE ACTIVITY.

ADDITIONAL OBSERVATIONS OF TSUNAMI ACTIVITY - UPDATED

TIME OBSERVED MAX
SITE OF MEASUREMENT TSUNAMI HEIGHT
PETROPAVLOVSK RUSSIA 1733 UTC 03-25 05.2FT
SHEMYA AK 1725 UTC 03-25 04.2FT
ADAK AK 1715 UTC 03-25 02.8FT
ATKA AK 1734 UTC 03-25 02.7FT
NIKOLSKI AK 1758 UTC 03-25 02.5FT

HEIGHT - OBSERVED MAX TSUNAMI HEIGHT IS THE WATER LEVEL ABOVE THE
TIDE LEVEL AT THE TIME OF MEASUREMENT.

PRELIMINARY EARTHQUAKE PARAMETERS
* MAGNITUDE 8.6
* ORIGIN TIME 0700 AKDT MAR 25 2015
0800 PDT MAR 25 2015
1500 UTC MAR 25 2015

COORDINATES 53.5 NORTH 162.0 EAST
DEPTH 19 MILES
* LOCATION 195 MILES SW OF BERING I. KOMANDORSKI

145 MILES NE OF PETROPAVLOVSK KAMCHATKA

NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS MESSAGE WILL BE UPDATED WITHIN 60 MINUTES.

* REFER TO THE INTERNET SITE NTWC.ARH.NOAA.GOV FOR MORE

INFORMATION.
* PACIFIC COASTAL RESIDENTS OUTSIDE CALIFORNIA... OREGON...
WASHINGTON... BRITISH COLUMBIA AND ALASKA SHOULD REFER TO THE

PACIFIC TSUNAMI WARNING CENTER MESSAGES AT PTWC.WEATHER.GOV.

$S

NTWC Bulletin #6

WEAKS51 PAAQ 251900
TSUAK1

BULLETIN

PUBLIC TSUNAMI MESSAGE NUMBER 6

NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
1200 PM PDT WED MAR 25 2015
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UPDATES

THIS MESSAGE CONTAINS NEW OBSERVATIONS.

...THE TSUNAMI WARNING REMAINS IN EFFECT...

...THE TSUNAMI ADVISORY REMAINS IN EFFECT...

WARNINGS/ADVISORIES/WATCHES

TSUNAMI WARNING IN EFFECT FOR...

* THE COASTAL AREAS OF ALASKA FROM NIKOLSKI ALASKA TO ATTU
ALASKA

TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF CALIFORNIA - OREGON - WASHINGTON -
BRITISH COLUMBIA AND ALASKA FROM THE CAL./MEXICO BORDER TO
SALISBURY SOUND ALASKA

* THE COASTAL AREAS OF ALASKA FROM KENNEDY ENTRANCE ALASKA
/JWHICH IS LOCATED 40 MILES SW OF HOMER/ TO NIKOLSKI ALASKA

FOR OTHER US AND CANADIAN PACIFIC COASTS IN NORTH AMERICA -
THERE IS NO TSUNAMI THREAT.

IMPACTS FOR TSUNAMI WARNING AREAS

* WIDESPREAD DANGEROUS COASTAL FLOODING ACCOMPANIED BY POWERFUL
CURRENTS ARE POSSIBLE AND MAY CONTINUE FOR MANY HOURS AFTER
TSUNAMI ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS
TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

RECOMMENDED ACTIONS

* IF YOU ARE IN A WARNING AREA - MOVE INLAND TO HIGHER GROUND.

* IF YOU ARE IN AN ADVISORY AREA - MOVE OFF THE BEACH AND OUT OF
HARBORS AND MARINAS. WIDESPREAD INUNDATION OF LAND IS NOT
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EXPECTED FOR ADVISORY AREAS.
* BE ALERT TO INSTRUCTIONS FROM YOUR LOCAL EMERGENCY OFFICIALS.
* DO NOT GO TO THE COAST TO OBSERVE THE TSUNAMI.
* DO NOT RETURN TO THE COAST UNTIL LOCAL EMERGENCY OFFICIALS

INDICATE IT IS SAFE TO DO SO.

FORECASTS AND/OR OBSERVATIONS OF TSUNAMI ACTIVITY

FORECAST FORECAST FORECAST
START OF TSUNAMI MAX TSUNAMI
SITE OF TSUNAMI DURATION HEIGHT
* ALASKA
UNALASKA 1014 AKDT MAR 25 0.7- 1.3FT
SAINT PAUL 1025 AKDT MAR 25 20 HRS 1.5- 2.8FT
SAND POINT 1057 AKDT MAR 25 LESS THAN 1FT
COLD BAY 1129 AKDT MAR 25 LESS THAN 1FT
KODIAK 1151 AKDT MAR 25 LESS THAN 1FT
SITKA 1225 AKDT MAR 25 LESS THAN 1FT
CRAIG 1326 AKDT MAR 25

* BRITISH COLUMBIA

LANGARA 1335 PDT MAR 25 LESS THAN 1FT
TOFINO 1458 PDT MAR 25 LESS THAN 1FT
* OREGON

PORT ORFORD 1508 PDT MAR 25 15 HRS 1.4- 2.6FT
CHARLESTON 1515 PDT MAR 25 LESS THAN 1FT
BROOKINGS 1519 PDT MAR 25 15 HRS 0.8- 1.6FT
SEASIDE 1523 PDT MAR 25

NEWPORT 1525 PDT MAR 25

* WASHINGTON

NEAH BAY 1510 PDT MAR 25 LESS THAN 1FT
LONG BEACH 1514 PDT MAR 25 LESS THAN 1FT
MOCLIPS 1519 PDT MAR 25 LESS THAN 1FT
WESTPORT 1525 PDT MAR 25 LESS THAN 1FT
PORT ANGELES 1548 PDT MAR 25 LESS THAN 1FT
PORT TOWNSEND 1615 PDT MAR 25 LESS THAN 1FT

* CALIFORNIA

FORT BRAGG 1521 PDT MAR 25 LESS THAN 1FT
CRESCENT CITY 1523 PDT MAR 25 24 HRS 2.1- 4.0FT

MONTEREY 1544 PDT MAR 25 LESS THAN 1FT
PORT SAN LUIS 1604 PDT MAR 25 15 HRS 1.8- 3.7FT

SAN FRANCISCO 1608 PDT MAR 25 LESS THAN 1FT
SANTA BARBARA 1617 PDT MAR 25 LESS THAN 1FT
LOS ANGELES HARB 1633 PDT MAR 25 LESS THAN 1FT
NEWPORT BEACH 1640 PDT MAR 25 LESS THAN 1FT
OCEANSIDE 1643 PDT MAR 25 LESS THAN 1FT
LA JOLLA 1643 PDT MAR 25 LESS THAN 1FT

FORECAST MAX TSUNAMI HEIGHT IS THE HIGHEST EXPECTED WATER LEVEL
ABOVE THE TIDE.

FORECAST TSUNAMI DURATION IS THE APPROXIMATE LENGTH OF TIME WHICH
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THE TSUNAMI MAY PRODUCE DANGEROUS CURRENTS AND WAVE ACTIVITY.

ADDITIONAL OBSERVATIONS OF TSUNAMI ACTIVITY - UPDATED

TIME OBSERVED MAX
SITE OF MEASUREMENT TSUNAMI HEIGHT
PETROPAVLOVSK RUSSIA 1733 UTC 03-25 05.2FT
SHEMYA AK 1725 UTC 03-25 04.2FT
ADAK AK 1715 UTC 03-25 02.8FT
ATKA AK 1734 UTC 03-25 02.7FT
NIKOLSKI AK 1830 UTC 03-25 03.0FT
UNALASKA AK 1855 UTC 03-25 00.4FT

HEIGHT - OBSERVED MAX TSUNAMI HEIGHT IS THE WATER LEVEL ABOVE THE
TIDE LEVEL AT THE TIME OF MEASUREMENT.

PRELIMINARY EARTHQUAKE PARAMETERS
* MAGNITUDE 8.6
* ORIGIN TIME 0700 AKDT MAR 25 2015
0800 PDT MAR 25 2015
1500 UTC MAR 25 2015

* COORDINATES 53.5 NORTH 162.0 EAST
DEPTH 19 MILES
* LOCATION 195 MILES SW OF BERING I. KOMANDORSKI

145 MILES NE OF PETROPAVLOVSK KAMCHATKA

NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS MESSAGE WILL BE UPDATED WITHIN 60 MINUTES.

* REFER TO THE INTERNET SITE NTWC.ARH.NOAA.GOV FOR MORE

INFORMATION.
* PACIFIC COASTAL RESIDENTS OUTSIDE CALIFORNIA... OREGON...
WASHINGTON... BRITISH COLUMBIA AND ALASKA SHOULD REFER TO THE

PACIFIC TSUNAMI WARNING CENTER MESSAGES AT PTWC.WEATHER.GOV.

$9
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NTWC Bulletin #7

WEAK51 PAAQ 252003
TSUAK1

BULLETIN

PUBLIC TSUNAMI MESSAGE NUMBER 7

NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
103 PM PDT WED MAR 25 2015

UPDATES

THIS MESSAGE CONTAINS NEW OBSERVATIONS.
THIS MESSAGE MODIFIES THE ALERT AREAS.

...THE TSUNAMI ADVISORY REMAINS IN EFFECT...

WARNINGS/ADVISORIES/WATCHES - UPDATED

TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF CALIFORNIA - OREGON - WASHINGTON -
BRITISH COLUMBIA AND ALASKA FROM THE CAL./MEXICO BORDER TO
SALISBURY SOUND ALASKA

* THE COASTAL AREAS OF ALASKA FROM KENNEDY ENTRANCE ALASKA
/JWHICH IS LOCATED 40 MILES SW OF HOMER/ TO NIKOLSKI ALASKA

* THE COASTAL AREAS OF ALASKA FROM NIKOLSKI ALASKA TO ATTU
ALASKA

Figure D4: Warning/Advisory areas for Bulletin 7 (orange is advisory and green is no threat).
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FOR OTHER US AND CANADIAN PACIFIC COASTS IN NORTH AMERICA -
THERE IS NO TSUNAMI THREAT.

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS
TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

RECOMMENDED ACTIONS - UPDATED

* IF YOU ARE IN AN ADVISORY AREA - MOVE OFF THE BEACH AND OUT OF
HARBORS AND MARINAS. WIDESPREAD INUNDATION OF LAND IS NOT
EXPECTED FOR ADVISORY AREAS.

* BE ALERT TO INSTRUCTIONS FROM YOUR LOCAL EMERGENCY OFFICIALS.

* DO NOT GO TO THE COAST TO OBSERVE THE TSUNAMI.

* DO NOT RETURN TO THE COAST UNTIL LOCAL EMERGENCY OFFICIALS
INDICATE IT IS SAFE TO DO SO.

FORECASTS AND/OR OBSERVATIONS OF TSUNAMI ACTIVITY

FORECAST FORECAST FORECAST
START OF TSUNAMT MAX TSUNAMI
SITE OF TSUNAMI DURATION HEIGHT
* ALASKA
COLD BAY 1129 AKDT MAR 25 LESS THAN 1FT
KODIAK 1151 AKDT MAR 25 LESS THAN 1FT
SITKA 1225 AKDT MAR 25 LESS THAN 1FT
CRAIG 1326 AKDT MAR 25

* BRITISH COLUMBIA

LANGARA 1335 PDT MAR 25 LESS THAN 1FT
TOFINO 1458 PDT MAR 25 LESS THAN 1FT
* OREGON

PORT OREFORD 1508 PDT MAR 25 15 HRS 1.4- 2.6FT
CHARLESTON 1515 PDT MAR 25 LESS THAN 1FT
BROOKINGS 1519 PDT MAR 25 15 HRS 0.8- 1.6FT
SEASIDE 1523 PDT MAR 25

NEWPORT 1525 PDT MAR 25

* WASHINGTON

NEAH BAY 1510 PDT MAR 25 LESS THAN 1FT
LONG BEACH 1514 PDT MAR 25 LESS THAN 1FT
MOCLIPS 1519 PDT MAR 25 LESS THAN 1FT
WESTPORT 1525 PDT MAR 25 LESS THAN 1FT
PORT ANGELES 1548 PDT MAR 25 LESS THAN 1FT
PORT TOWNSEND 1615 PDT MAR 25 LESS THAN 1FT
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* CALIFORNIA

FORT BRAGG 1521 PDT MAR 25 LESS THAN 1FT
CRESCENT CITY 1523 PDT MAR 25 24 HRS 2.1- 4.0FT

MONTEREY 1544 PDT MAR 25 LESS THAN 1FT
PORT SAN LUIS 1604 PDT MAR 25 15 HRS 1.8- 3.7FT

SAN FRANCISCO 1608 PDT MAR 25 LESS THAN 1FT
SANTA BARBARA 1617 PDT MAR 25 LESS THAN 1FT
LOS ANGELES HARB 1633 PDT MAR 25 LESS THAN 1FT
NEWPORT BEACH 1640 PDT MAR 25 LESS THAN 1FT
OCEANSIDE 1643 PDT MAR 25 LESS THAN 1FT
LA JOLLA 1643 PDT MAR 25 LESS THAN 1FT

FORECAST MAX TSUNAMI HEIGHT IS THE HIGHEST EXPECTED WATER LEVEL
ABOVE THE TIDE.

FORECAST TSUNAMI DURATION IS THE APPROXIMATE LENGTH OF TIME WHICH
THE TSUNAMI MAY PRODUCE DANGEROUS CURRENTS AND WAVE ACTIVITY.

ADDITIONAL OBSERVATIONS OF TSUNAMI ACTIVITY - UPDATED

TIME OBSERVED MAX
SITE OF MEASUREMENT TSUNAMI HEIGHT
PETROPAVLOVSK RUSSIA 1733 UTC 03-25 05.2FT
SHEMYA AK 1725 UTC 03-25 04.2FT
ADAK AK 1715 UTC 03-25 02.8FT
ATKA AK 1814 UTC 03-25 02.8FT
NIKOLSKI AK 1928 UTC 03-25 03.7FT
UNALASKA AK 1935 UTC 03-25 01.0FT
SAINT PAUL AK 1958 UTC 03-25 02.1FT

HEIGHT - OBSERVED MAX TSUNAMI HEIGHT IS THE WATER LEVEL ABOVE THE
TIDE LEVEL AT THE TIME OF MEASUREMENT.

PRELIMINARY EARTHQUAKE PARAMETERS
* MAGNITUDE 8.6
* ORIGIN TIME 0700 AKDT MAR 25 2015
0800 PDT MAR 25 2015
1500 UTC MAR 25 2015

* COORDINATES 53.5 NORTH 162.0 EAST
DEPTH 19 MILES
* LOCATION 195 MILES SW OF BERING I. KOMANDORSKI

145 MILES NE OF PETROPAVLOVSK KAMCHATKA

NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS MESSAGE WILL BE UPDATED WITHIN 60 MINUTES.

* REFER TO THE INTERNET SITE NTWC.ARH.NOAA.GOV FOR MORE

INFORMATION.
* PACIFIC COASTAL RESIDENTS OUTSIDE CALIFORNIA... OREGON...
WASHINGTON... BRITISH COLUMBIA AND ALASKA SHOULD REFER TO THE

PACIFIC TSUNAMI WARNING CENTER MESSAGES AT PTWC.WEATHER.GOV.
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NTWC Bulletin #8

WEAKS51 PAAQ 252100
TSUAK1

BULLETIN

PUBLIC TSUNAMI MESSAGE NUMBER 8

NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
200 PM PDT WED MAR 25 2015

UPDATES

THIS MESSAGE CONTAINS NEW OBSERVATIONS.

...THE TSUNAMI ADVISORY REMAINS IN EFFECT...

WARNINGS/ADVISORIES/WATCHES

TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF CALIFORNIA - OREGON - WASHINGTON -
BRITISH COLUMBIA AND ALASKA FROM THE CAL./MEXICO BORDER TO
SALISBURY SOUND ALASKA

* THE COASTAL AREAS OF ALASKA FROM KENNEDY ENTRANCE ALASKA
/JWHICH IS LOCATED 40 MILES SW OF HOMER/ TO ATTU ALASKA

FOR OTHER US AND CANADIAN PACIFIC COASTS IN NORTH AMERICA -
THERE IS NO TSUNAMI THREAT.

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS
TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

RECOMMENDED ACTIONS

* IF YOU ARE IN AN ADVISORY AREA - MOVE OFF THE BEACH AND OUT OF
HARBORS AND MARINAS. WIDESPREAD INUNDATION OF LAND IS NOT
EXPECTED FOR ADVISORY AREAS.

* BE ALERT TO INSTRUCTIONS FROM YOUR LOCAL EMERGENCY OFFICIALS.

* DO NOT GO TO THE COAST TO OBSERVE THE TSUNAMI.

* DO NOT RETURN TO THE COAST UNTIL LOCAL EMERGENCY OFFICIALS
INDICATE IT IS SAFE TO DO SO.
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FORECASTS AND/OR OBSERVATIONS OF TSUNAMI ACTIVITY

SITE

* ALASKA
SITKA
CRAIG

FORECAST
START OF
OF TSUNAMI

1225 AKDT
1326 AKDT

* BRITISH COLUMBIA

LANGARA
TOFINO

* OREGON
PORT ORFORD
CHARLESTON
BROOKINGS
SEASIDE
NEWPORT

* WASHINGTON
NEAH BAY
LONG BEACH
MOCLIPS
WESTPORT
PORT ANGELES
PORT TOWNSEND

* CALIFORNIA
FORT BRAGG
CRESCENT CITY
MONTEREY
PORT SAN LUIS
SAN FRANCISCO
SANTA BARBARA

LOS ANGELES HARB

NEWPORT BEACH
OCEANSIDE
LA JOLLA

1335 PDT
1458 PDT
1508 PDT
1515 PDT
1519 PDT
1523 PDT
1525 PDT
1510 PDT
1514 PDT
1519 PDT
1525 PDT
1548 PDT
1615 PDT
1521 PDT
1523 PDT
1544 PDT
1604 PDT
1608 PDT
1617 PDT
1633 PDT
1640 PDT
1643 PDT
1643 PDT

MAR
MAR

MAR
MAR

MAR
MAR
MAR
MAR
MAR

MAR
MAR
MAR
MAR
MAR
MAR

MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR

FORECAST MAX TSUNAMI HEIGHT IS

ABOVE THE TIDE.

25
25

25
25

25
25
25
25
25

25
25
25
25
25
25

25
25
25
25
25
25
25
25
25
25

FORECAST
TSUNAMI
DURATION

15 HRS

15 HRS

24 HRS

15 HRS

FORECAST
MAX TSUNAMI
HEIGHT

LESS THAN 1FT

LESS THAN 1FT
LESS THAN 1FT

1.4- 2.6FT
LESS THAN 1FT
0.8- 1.6FT

LESS THAN 1FT
LESS THAN 1FT
LESS THAN 1FT
LESS THAN 1FT
LESS THAN 1FT
LESS THAN 1FT

LESS THAN 1FT

2.1- 4.0FT
LESS THAN 1FT
1.8- 3.7FT

LESS THAN 1FT
LESS THAN 1FT
LESS THAN 1FT
LESS THAN 1FT
LESS THAN 1FT
LESS THAN 1FT

THE HIGHEST EXPECTED WATER LEVEL

FORECAST TSUNAMI DURATION IS THE APPROXIMATE LENGTH OF TIME WHICH
THE TSUNAMI MAY PRODUCE DANGEROUS CURRENTS AND WAVE ACTIVITY.

ADDITIONAL OBSERVATIONS OF TSUNAMI ACTIVITY - UPDATED

PETROPAVLOVSK RUSSIA

SHEMYA AK
ADAK AK
ATKA AK
NIKOLSKI AK

TIME

OF MEASUREMENT

OBSERVED MAX

TSUNAMI HEIGHT

o1
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UNALASKA AK 1935 UTC 03-25 01.0FT
SAINT PAUL AK 2055 UTC 03-25 02.3FT
SAND POINT AK 2030 UTC 03-25 00.5FT
KING COVE AK 2048 UTC 03-25 01.5FT
KODIAK AK 2052 UTC 03-25 00.4FT

HEIGHT - OBSERVED MAX TSUNAMI HEIGHT IS THE WATER LEVEL ABOVE THE
TIDE LEVEL AT THE TIME OF MEASUREMENT.

PRELIMINARY EARTHQUAKE PARAMETERS
* MAGNITUDE 8.6
ORIGIN TIME 0700 AKDT MAR 25 2015
0800 PDT MAR 25 2015
1500 UTC MAR 25 2015

*

* COORDINATES 53.5 NORTH 162.0 EAST
DEPTH 19 MILES
* LOCATION 195 MILES SW OF BERING I. KOMANDORSKI

145 MILES NE OF PETROPAVLOVSK KAMCHATKA

NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS MESSAGE WILL BE UPDATED WITHIN 60 MINUTES.

* REFER TO THE INTERNET SITE NTWC.ARH.NOAA.GOV FOR MORE

INFORMATION.
* PACIFIC COASTAL RESIDENTS OUTSIDE CALIFORNIA... OREGON...
WASHINGTON... BRITISH COLUMBIA AND ALASKA SHOULD REFER TO THE

PACIFIC TSUNAMI WARNING CENTER MESSAGES AT PTWC.WEATHER.GOV.

$$
NTWC Bulletin #9

WEAKS51 PAAQ 252201
TSUAK1

BULLETIN

PUBLIC TSUNAMI MESSAGE NUMBER 9

NWS NATIONAL TSUNAMI WARNING CENTER PALMER AK
301 PM PDT WED MAR 25 2015

UPDATES

THIS MESSAGE CONTAINS NEW OBSERVATIONS.

...THE TSUNAMI ADVISORY REMAINS IN EFFECT...

WARNINGS/ADVISORIES/WATCHES

TSUNAMI ADVISORY IN EFFECT FOR...

* THE COASTAL AREAS OF CALIFORNIA - OREGON - WASHINGTON -
BRITISH COLUMBIA AND ALASKA FROM THE CAL./MEXICO BORDER TO
SALISBURY SOUND ALASKA
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* THE COASTAL AREAS OF ALASKA FROM KENNEDY ENTRANCE ALASKA
/JWHICH IS LOCATED 40 MILES SW OF HOMER/ TO ATTU ALASKA

FOR OTHER US AND CANADIAN PACIFIC COASTS IN NORTH AMERICA -
THERE IS NO TSUNAMI THREAT.

IMPACTS FOR TSUNAMI ADVISORY AREAS

* A TSUNAMI CAPABLE OF PRODUCING STRONG CURRENTS OR WAVES DANGEROUS
TO PERSONS IN OR VERY NEAR THE WATER IS EXPECTED.

* CURRENTS MAY BE HAZARDOUS TO SWIMMERS... BOATS... AND COASTAL
STRUCTURES AND MAY CONTINUE FOR MANY HOURS AFTER THE TSUNAMI
ARRIVAL.

* THE FIRST WAVE MAY NOT BE THE LARGEST.

RECOMMENDED ACTIONS

* IF YOU ARE IN AN ADVISORY AREA - MOVE