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Overview

Californi a &perierce durin@010 Chile and 2011 Japan tsunahms brought to light the desire

by coastalemergency managers and decision mateobtainmore detailed informatioan the
estimated impaand hazaraf the tsunami welhhead ofts arrival time The main issués that

existing tsunami evacuation plans call for evacuation of the predeteriiwenl-c a stsirtami
evacuation zone (typically ata-3 50f oot el evation) during a AWar
alternative is to not call an evacuatianall. To providemore detailednformationfor secondary
evacuation zonessunami evacuation p | a y have beenaleveloped plan fortsunami

scenarios of various sizes and source locatibf@@AA-issued Tsunami Alert Bulletins received in
advance ba distantevent will contain a forecasted tsunami amplitude, or wave height, and arrival
time for a number of locations along the coastligd. e v at i 0 n evacpdtialiges cao be o

useful for partial tsunami evacuations when information about fetetigunami amplitudeand

arrival times is available to coastal communities and there is sufficient tim@hkeEment a partial
evacuationProvisionfor multiple elevationevacuatiodinesand response plans for those $ine

enables planning for differéevacuation scenarios based onftrecast tsunami amplitude
potentially alleviating the need for an #dall

Scenario tsunami playbooks and guidance have been deddmpmaximum local and regional
tsunamis, andfor tsunamigyenerated bthe Cascadia SubductiomZethat impactentral and
southern CaliforniaScenario playbook information abdte expected tsunami amplitude and
travel time is available from the numerical modeling results for theseesodrcese are important
scenarios for emergency managers to prepare for as there could tenydofteen minutes to
evacuatdefore a local tsunami arrivas, just a few hourto conductresponse or evacuation
activities beforearegionaltsunami arives.

To assist in the decision making procetg/hat level of evacuation should occan analytical tool
calledthe AFASTERD approacthas beemlevelopedhattakes the forecast amplitude of the
tsunamis andhtegrate other factors influencing tsuma inundation, includingtorm, tides,
modeling errors, and lotian specifictsunami rupup potential. Botlthe evaaation playbooks and
FASTER approackill help communities bettegvaluate the amount of expected flooding, and
implement evacuations amelsponse activities for minor to moderéess than maximuntsunami
eventg(i.e. eventswhere the worstase scenario evacuation mayexeessive)

A Work Group comprised of federal, state, and localegomental scientists, emergemgnagers,

and commanity planners hasvaluated thgoroducts angblans for use of the playbooksd

FASTER calculation Theoutcomeof this reviewwill be development of secondary tsunami
evacuation planfr coastal communitieshich canbeusel for tsunami drills and exeises, and
evacuatiorduring an impending tsunami eveiihis report includes a summary of how these
products were developed as well as guidance on how to develop playbook evacuation plans and
how to implement them during an emergency.
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Introduction

TheCalifornia Geological Survey (CGS)atieCal i f or ni a Governor os Of f|
Services (CalOEhave created maps identifyipgtentialinundation areas fanultiple tsunami
scenariodased oreither: 1)theforecasted amplitudgssunami wave helgs above normal tide
conditions) from théationalTsunami Warning CenteNTWC), or 2)tsunamis generated by
sources in closproximity, and expected short travel tifrie the California coastThese products
supplementtte existing statavide inundatio maps which are available on the
www.tsunami.ca.gowebsite identifyingi nundat i on f ecra smeud ts{\idameatrfiwoosr
al., 2008 Barberopoulou et al., 20R9

During the typical tsunami alert, tiNTWC provides information about the tsunamii A b ul | et i
to the sate andocal jurisdictions. Tase bulletinsnclude information about thisunami source,
typically anearthquake (location, depth, magnityde)d forecasts about the impending tsunami

itself (alert level, first arrival, maximum amplitudes wave height There are four levels of

A a | that cao be sent hire NTWC (from least to greatest significance

1 Tsunami Information Statement- Issued to inform and updagenergency managers
and the public that an earthquake basurred, or that ssunami Watch, Advisory or
Warning has beeilssued elsewhere in the ocean.

1 Tsunami Watch - Issued to alert emergency managers anguhdéc of an event which
may later impact the Watch area. Mayupgraded to an Advisory or Warnin@r
canceled based on updated information and analysis.

1 Tsunami Advisory - Issued due to the threat of a tsunami which may produce strong
currents or waves dangerous to those in or near the water; typically called when
forecasted tsunami amplitudestweerD.3mand1m (1ft and3ft) above existing tidal
conditionsare expected. Coastal communities are advised that beach and harbor areas
could expect rapid, moderate tidal changes and strong currents.

1 Tsunami Warning - Issued when a tsunami with significant widespread inundation is
imminent or expected; typically called when forecasted tsuaamplitudes arequal to
or greater thanrh (3ft). Coastal communities are advised to evacuate people from low
lying areas identifieés vulnerable to tsunamis.

Tsunami Advisories and Warnings aituations where coastal emergency managers and harbor
masters are recommended to take action, from limiting access to beaches or waterfront areas to full
evacuation of the formal evacuatipone identified in their emergency response glafhese
evacuation zones efm@acmpasd N utnhde ttygptoatiy set atfenacsr atn d
elevation of 10m to 20m (30ft to 60ft) above sea le¥dwever, when a relatively small
amplitudetsunami Warning is issed, emergency managers struggle with the decision to partially or
fully evacuate or whether to evacuate at all (Wilson et al., 2042)example of this occurred

during the March 11, 2011 tsunami when forecasted amplitudes of onlty 215 (3ft to 8ft) were
expected along the California coast north of Point Conceplmeomplicatdocal response
decisionmaking andactions the first five hours of tsunami activity in California coincided with
low-tide conditions further reducing tipetential for inundation of dry landmproving the

information about the potentitdr tsunami inundation will allow emergency managermake

more accuratédecisions aboutsponse andvacuatioractivities This in turn, couldreduce the
potentialfor injury to peopledue tohastilyoverevacuatingsavebusinesseom having to close
unnecessarilyanddecrease the cost$ emergencyesponse coordinaticandpersonnel Providing


http://www.tsunami.ca.gov/

TSUNAMI EMERGENCY RESPONSE PLAYBOOKS AND FASTER TSUNAMI 7
HEIGHT CALCULATION: BACKGROUND INFORMATION AND GUIDANCE FOR USE

a more accurate evacuation strategy will @asprove public confignce inthoseresponse
activities.

To help provide additional evacuation options for emergency managers, CGS and CalOES have
developed several tsunami response prodii¢tison et al., 2014)

1 Playbooks
0 Tsunami el ev atmagsnSeddrpédreeya@im kapsand guidance

based on variouand elevationglm, 2m, 3m, and 4jnncorporating high tide
conditions.

0O Tsunami__scenar i o Sacpndagvacoatokmaps aral gusdance
for the largest local and distardgwsces as well as the Cascadub@uctionZone
located off the coast of Del Norte and Humboldt countigschrepresents bota
local and regionaisunamisource for the state.

1 EASTER tsunamiflood height calculationi A simpleanalytical tool that incorporates
storm and tidal conditian potential forecast errors, and sfeecific tsunamiun-up
potential with the forecasted tsunami amplitude to determmere exadsunamiflood
height along the coast.

This report summarizes tleeeation of thesproducts and guidance on how theseducts can be
usedtogether These playbooks and the FASTER apprgadvide more informatioandmore
options forcoastal jurisdictionso implement response activities durifiguretsunamis.They can
also be used for tablep and field exercises teelp with response to various size tsunami events.
Similar types of tsunami response playbooks are being generated for the omearitive
communi ti es a toash(gyne@ et bli, 204y Wilsoa € &l., 2014).

Tsunami Playbook Work Group

To help develomnd refinghese productCalOESandCGS or med a A Wor k Gr oup
of: emergency managers from five caes{Humboldt, Monterey, Ventura, Orange, and San Diego
counties) four coastaNOAA Warning Forecast Office Warning Coordination télerologists

(WCMs) in California(Eureka, Monterey, Oxnard, and San Dieglog¢ National Tsunami Warning
Center(NTWC) Director, and other tsunami experté. number of teleconference meetings with

the Work Group were held from March to August, 2013. k&oops were held in each of the five
countiesin 2013 and 201#b get communitylevel feedbackon the productsandimprovingthe

process for using the producEnllow up workshops and meetings were held to help communities
integrate these products inteeir emergency response plainkeformat and content of tHenal
playbook products were vetted through the California Tsunami Steering Committee comprised of
representatives from all 20 coastal counti€sese products were also shared with membeiseof t
U.S. National Tsunami Hazard Mitigation Program to gather feedback and develop guidance for
other states to develop and utilize evacuation playgod products.

Tsunami Evacuation Playbooks

There are twaypes of tsunami evacuation playbodieng producedThefirst typeof playbook is
for scenaris wherethe tsunamtravel time to California igreater thad-5 hours, andhere is
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enough time for the Warning Center to procdsta and makaccurate wawheight and arrival

time forecass. This forecasinformation can allow coastal communities to initiate emergency

response plans which might include partial or full evacuations for their commumhiest5 hour

period is also the minimum amount of time it takes for emergency managers to impleme

secondary or lesthanmaximum evacuation§econdary evacuation plans can be implemefited i

an Advisory or small to moderate War nicmg eloev e
inundation zones notwarrantedsuch as during the 201luteami The® secondary evacuation

plans ardielevationbasedlayboolo lineswhere forecasted tsunami amplitudes and tidal

information can help guide whateas below a certain elevation might get inundated

The second type of playbook is fohen thee isless than hourstsunami travel time anibrecast
tsunami amplitudéenformationmight not be readily available for emergency manadershis
situation coastal communities could use exigtisunamifiscenariebasedlaybook® to make
swift decisiors on response and/or evacuatidiese scenario playbooksre developed based on
the state tsunami modeling work, andlude tsunamis generated frahmeetypesof tsunami
sourcedased on where they originate

1 Distantsourceearthquakevents alog the AlaskaEastermAleutian Islands Subduction
Zones where there is only@hours travel time to California;

1 The local/regionasourceCascadia Subductionodeearthquakevherelocally there may be
only 10 minutes teevacuaten Del Norte and Humboldt coties,andone to twohours
along the rest ahe California coast; and

9 Othervarious local submarine earthquakdandslide sourceshere there may only be 10
minutes until tsunami arrival

As noted in the beginning of the documdé®&S and CalOE$rovide the following information on
how these playbook maps were constructed, and guidance on how to use the playbooks during
future tsunami eventsThese playbook productse intended as an internal planning toollocal
emergency managers

ElevationBasedPlaybooks

Elevation playbookinesareuseful for partial evacuations when sufficient information about

forecast amplitud and arrival times is availabier coastal communitiesThese lines were

created using new 1m resolution LIiDAR digitalv&#on models (DEMSs) collected in 2009 to

2011 along the California coast. The DEM elevations were transformed into 1m, 2m, 3m, and

4m zones at Mean High&avt er condi ti oncas ad icrmyndiatei dinvop cstte
the numerical tstami modefkuns by the tmtewhich also incorporate Mean High WatdBased

on the feedback frotocal communitiesevacuation zone lines were created for each of the

individual elevation linesThese evacuation zone lines typically follow roads and recognizable
landmarks tahelp with more efficient and practical evacuation plannkigure lillustratesan
exampleohow pl aybook fAevacuationo | ineBleswere deve
elevationbasedevacuatio playbook lines are numberads i p h a stodlidessmtha c u a
playbook guidance documents to reduced confusion about what elevation they represent.

The digital playbook lines can be used by communities for secondary evacuation planning,
exercises and drills, as well as integrated into the locadietes notification systems for use during

an event. Table 1 demonstrates what elevations, or Phases these playbook evacuation lines
represent and how they could be used in tsunami response, which is discussed in more detail below.
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L ] Phase 3 elev.
i —— Phase2 g § T ST R oot line
Phase 3 g x L Phase 3 evacuation
—— Phase4 . 3 line
—— Phase5 g
~  Maximum phase

N Playbook elevation lines

—— Phase 4 elevation @ oL = i —— Maximum phase
; |
line 2! il B elevation line

= Phase 4 evacuation > O G B = Maximum phase
: evacuation line

Figurel. lllustration of how tsunami playbook evacuation lines are developed from elevatioatlines
Imperial Beachin San Diego CountyPanel 1 shows all four phase elevation lines and the
maximum state inundation line. Because these linescargnaight nor easy to use for evacuation
planning,phase peci fi ¢ fievacuationo |ines were develo
in panels 24. A phase 5 evacuation line was not developed because it would have been too similar
in location to theohase 4 evacuation line.
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. Recommended Recommended Anticipated Community
Community Playbook . . .
. FASTER Tsunami- FASTER Tsunami- | Associated NOAA Recommended
Evacuation Zone . . .
Name Height Number Height Number Tsunami Alert Areas to Evacuate

(in METERS) (in FEET) Level (local decision)

. beaches, docks,

Phase 1 less than 1.00m less than 3.3ft Advisory eaches, docks

waterfront areas

Typically areas of
Phase 2 1.00m to 1.50m 3.3ft to 5.0ft Warning normal flooding; areas
mapped as Phase 2

Areas mapped as

Phase 3 1.50m to 2.50m 5.0ft to 8.2ft Warning
Phase 3

Areas mapped as
Phase 5

3.50m to 4.50m 11.5ft to 14.8ft Warning

Tablel. Recommended guidance for use of evacuation playbooks. The FASTER elevation values are
referenced to Mean Sea Level. The colors on the table correspond to the colors of the phase
elevation ad evacuation lines on Figure 1. The number of playbook evacuation phases for each
community may vary depending on the elevation of the maximum phase evacuation line; for
example, the lower the elevation of the maximum phase evacuation line, the feseeephaeuation
lines needed.

ScenarioBasedPlaybooks

The database of numerical modelswenariosleveloped for the 2009 statede inundation

mapping project is used to generate informatioriiéocenariebasedlaybooks) specifically for

local and reginal tsunans where the travel time relativelyshort (less thasd-5 hours). The

sources and source regions that fall into thisgmateinclude: 1) the Cascadia Subductiamé&

where travel time could be from 10 minuteDel Norte and Humboldt coues,and 12 hoursfor

the rest of the stat@) the Alaska anddstern Aleutian IslandSubduction &nes where travel

times range from 4 to 6 hound 3) other local offshore tsunami sources where travel time could
beonly 10 minutes. Table 2 shows tegpectednaximum tsunami wave height from moeie!
scenarios from these sour@ghe significant coastal communities in California
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Magnitude 9.0+ Earthquake - Cascadia Subduction Zonescenario

A tsunami created by this scenario vaittive on shore witin about 1630 minutes along
the coast®f Del Norte, Humboldt, and the northern portion of Mendocinties, and
within two hours along the rest of the Californiaasb This scenario will not give
coastal emergency managersugh time to wait for fecast information from the
National TsunamWarning Cente(NTWC) to help them make a decisioRor this
reason, the state poviding guidance about what lelying, populated areas to evacuate
based ormodeled inundation resultsr this scenario.

Magnitude 9.0+ Earthquake - Alaska-Eastern Aleutian Islands Subduction

Zone Scenario
The eastern Aleutian Islands tsunami sourceregioons der ed one-cafebdhe
sourceregions fortsunamis along the California coastcause of the large expectedrtami
heights (see Table 2) anelativelyshort travel time A tsunami created bgscenario
magnitude 9.2 earthquake in this regiaich results inthe maximunconsideredlistant
eventfor most parts of the statwill arrive in California within fou (Crescent City) to six
(San Diego) hours after generation. This scenario may not provide enough time for
emergency managers to wait for forecasted médron from the NTWQGo make a decision
about evacuationFor this reasorgvacuation of the maximuevacuation zone is
recommended for all parts of the state

Worst-Case Local Scenario

The gate tsunami program has modeled potential local tsunami sources facasist
locations inthe state. These local sources, both submarine faults and landsbges,
create tsunamis that arriva shore within 10 minutesnuindationinformationfor these
scenario$ias beemprovidedto each countgo that coastal jurisdictions can educate and
prepare their communities to evacuate immediately, especially if thestfeng shaking
from an earthquake alorige coast.Evacuation of the maximum evacuation zone is
recommended for all parts of the state for these local tsunami events.

FASTER Tsunami Height Calculation

Forecastsunamiamplitudesor wave heightdrom theNTWC typically represent the neahore
tsunami height without considerationtbe existing tidal conditionand other factors which may
influence inundationTo help communities understand thegutial for flooding along theoast and
in order todetermine which elevation playbook line to use, a full understanding of the overall
tsunami flood potential is requiredn approach developed by the stetiegnami progranto
calculate these flood conditions is known asfithe-&T-E-R 0  me(Witsancktal., 2014)
FASTERIs an acronym that includdise following variables for calculating timeost conservative,
yet accurateun-up and floodelevation that the tsunami could reatta particular locatian
1 FA = Forecasted Amplitude(wave heightstalculatedand providedy theNational
TsunamiWarning Centeduring the first hours after a tsunami is generated
1 S =Storm surge or existing ocean conditiomsedicted by the regionBIOAA Weather
Forecast Offices
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1 T =MaximumTidal height first 5 hours of tsami, obtained from NOAA tidal forecast
data

1 E = ForecasmodelingError_potential, whichhas been calculated to B8% of the forecast
amplitude based on analysiEpast eventéWilson et al., 2012)and,

1 R =Site-specific amplifiedRun-up potential, catulated from existing state tsunami
modeling.

Tsunami Forecast Amplitudes

Tsunami forecast amplitudes, also known as fit
the National Tsunami Warning Center (NTWC) for-gsdected locations along thalornia coast

after it is clear that a significant tsunami has been generated (Figure 2). The NTWC develops
forecasts through evaluation of observational data and are provided in the tsunami alert bulletins or
on the NTWC website. These tsunami amplsirepresent the expected r&laore tsunami wave

height above existing tidal and ocean conditions. This number is the starting point for incorporating
all other variables influencing wave heights in the FASTER approach.

Storm and Other Existing Conditias

Storm surge and other existing ocean conditions are important to understand and incorporate into
any potential inundation calculation during a tsunami. For example, a day after the

February 27, 2010 tsunaimit California a high springitle and minor tsunami activity produced
inundation in parts of Huntington Beach (Wilson et al., 2012). Information about storm or high
surf conditions can be obtained from the four NOAA National Weather Service Warning Forecast
Offices (WFOs) for all sémns of coastline in California.

Existing Tidal Conditions

Incorporating existing tidal conditions into the evaluation of tsunami inundation is imperative.
During the 2010 and 2011 tsunamis in California, the first five hours after the initial waaz a

were the most important for capturing the highest actual tsunami amplitude for most locations in
California (Wilson et al., 2012). During both tsunamis, inundation of dry land was essentially non
existent in the state because this peak tsunamitgaticcurred in conjunction with loside

conditions. During future tsunamis, while the projected tsunami arrival time is being forecasted by
the NTWC, tidal conditions for the first five hours of the event can be obtained from the predicted
tide level wrves for tide gauges on the NOAA Tides and Currents website
(tidesandcurrents.noaa.gov).

Potential Errors in the Forecast Amplitudes

To help ensure that tsunami height predictions are conservative, a forecast error factor has been
incorporated into the ASTER calculation. Based on a comparison of forecasted amplitudes and
measured and observed tsunami amplitudes during the 2010 and 2011 tsunamis, Wilson et al.
(2012) calculated that the forecast amplitudes were witBd%6 accurate along the California

coast; this 30% figure corresponds to calculations by Whitmore (2003) from other events.
Therefore, a set error factor of +30% of the forecast amplitude will be applied to the calculation of
the FASTER tsunami flood potential. The intent is to err erstie of caution to make sure the
FASTER number used for evacuations are sufficiently conservative.

Site-Specific Tsunami RurUp Potential

Tsunamirumup on | and wil | be different for differe
directionalityof the incoming tsunami and the bathymetric and topographic conditions at each
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location. This effect was demonstrated during past inundating tsunami events in 1946, 1960, and
1964. For this reason, a factor must be incorporated into the FASTER todiapfitemtial that
addresses sigpecific ruaup conditions. This amplified rump factor has been calculated for each
location based on a suite of modeled tsunami results from the state tsunami inundation mapping
project (Wilson et al., 2008; Barberopoulet al., 2009). CGS has evaluated the existing numerical
model database to determine the-tympotential for each location along the coast, an example of
which is shown in Table 2. It should be noted that the tsunamupdactor should be applied

during Warninglevel events where inundation may be expected; for smaller Adviseey events,
amplified rurup is not likely to be a factor in the total flood level because inundation is unlikely to
occur.

Calculation of the FASTER Number
Each variable wilbe estimated when an Adviseryr Warninglevel alert is called for sections of

the California coast. These values wil/l be ¢
projected arrival time; some communities may also want this informatioe atakimum tidal
conditions in the first 24 hours following th

cal cul ation is refer rheedi gthot aosr tfhl eo ofidF AnSuTnEbRe rt. sou
spreadsheet of how the FASTER number is calatjatging the key input parameters discussed
above.

To formalize the calculation of the FASTER tsundraight number, the FASTER number will be
produced by the four NOAA Weather Forecast Offices and the state, and the associated-elevation
based playbooghase will be recommended and shared with communities via multiple, redundant
or+line sources such as the CalWeb/WebEOC and through regional and county email chains. It is
anticipated that while the NTWC is calculating the tsunami forecast amplitudes thighiirst

couple of hours after the earthquake, the state and NOAA Weather Forecast Offices will be
gathering information on the other FASTER variables. The FASTER number will then be
calculated within fifteen minutes after the forecast amplitude Mghed.
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Maximum | High NearShore High Near High NearShore
Onshore | Tsunami Height Shore Local Source with Tstnami Height-
Location County Runup Distant Source Tsunami Maximum Tsunami Regional
Elevation from Aleutian Height- Local Heights Cascadia Sourceg
(feet) Islands (feet) Source (feet) (feet)

Crescent City Del Norte 45 17 37 | Cascadia (entire length) *
Humboldt- Inside Bay | Humboldt 17 10 17 | Cascadia (entire length) *
Humboldt- Outside Bay| Humboldt 28 16 24 | Cascadia (entire length) *
Arena Cove Mendocino 22 12 11 | Cascadia (entire length) 11
Bodega Bay Sonoma 21 18 8 | Cascadia (entire length) 8
Bolinas/Stinson Beach | Marin 25 20 8 | Pt Reyes Thrust Fault 4
San Francisc San Francisco 19 15 4 | Pt Reyes Thrust Fault 4
Sauséto Marin 12 10 6 | Pt Reyes Thrust Fault 4
Mare Island Solano 5 4 3 | Pt Reyes Thrust Fault 3
Richmond Contra Costa 11 10 4 | Pt Reyes Thrust Fault 3
Alameda Alameda 17 16 4 | Pt Reyes Thrust Fault 4
Redwood City San Mateo 7 5 4 | Pt Reyes Thrust Fault NA
Pacifica San Mateo 24 18 7 | Pt Reyes Thrust Fault 4
Half Moon Bay San Mateo 32 27 10 | Pt Reyes Thrust Fault NA
Santa Cruz Santa Cruz 30 19 19 | Monterey Cyn Landslide 4
Monterey Monterey 18 16 15 | Monterey G/n Landslide 3
Cayucos San Luis Obispo 32 24 1927 Pt Arguello EQ 3
Port San Luis San Luis Obispo 39 37 1927 Pt Arguello EQ 4
Pismo Beach San Luis Obispo 31 27 NA 5
Santa Barbara Santa Barbara 31 13 26 | Goleta Landslide #2 NA
Ventura Ventura 12 10 7 | Channel Isl. Thrust Fault 4
Oxnard Ventura 10 10 | Goleta Landslide #2
Malibu Los Angeles 8 AnacapaDume Fault NA
Santa Monica Los Angeles 12 11 Palos Verdes Landslide #
San Pedro/LA Harbor | Los Angeles 16 13 Palos Verdes Landslide #
Huntington Beach Orange 16 8 16 | Palos Verdes Landslide #
Newport Beach Orange 16 5 13 | Catalina Fault NA
Dana Point Orange 20 7 13 | San Mateo Thrust Fault
San Clemente Orange 17 6 16 | San Mateo Thrust Fault 3
Oceanside San Diego 16 9 13 | Carlsbad Thust Fault NA
La Jolla San Diego 15 8 12 | Carlsbad Thrust Fault 3
San Diego Bay San Diego 7 6 3 | Coronado Cyn Landslide 3
Coronado San Diego 17 8 17 | Carlsbad Thrust Fault 4
Imperial Beach San Diego 17 7 16 | Coronado Cyn Landslide 3

Table 2. Neashore ad onshore maximum tsunami heights from numerical tsunami modeling for various
scenarios with short response times. Bolded, italicized sources indicate if local source is responsible
for maximum onshore runp elevation for that location; otherwise, Aleatsource is maximum.
(*=Cascadia is a local source, not regional; NA=information not available)
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Figure2. Set locations where tsunami forecast information will lmeviged by the National sunami
Warning Centeduring a tsunamilart notification. Blue dots represent brgakints for tsunami
alert level messaging
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Errorin
to Recei R tential | Run tential | Anticipated | Anticipated
SetF;e::set & Sorece Storey/ Tide FORSAR fac:::‘ P:TO‘:“:" :al::h:)toe: ; e: tsunpa:nti tsunami
FASTER calculations for Amplitude ambient amplitudes | Anticipated Anticipated P ( P
Amplitude : conditions : based on existing | location (runup | height first 6 | height first 6
ELEVATION PLAYBOOK use: given (red) | conditions (from Wilson | tsunami height | tsunami height
from National first 6 hours, model results factor times hours, if hours, if
San Diego County ~ |and projected | first 6 hours, etal, 2012; | first6 hours first 6 hours R
Tsunami w/ errors (applied if forecast inundation | inundation
Communities R (black; w/ errors 30% of (IN METERS) (IN FEET) y R
Warning oéters) (meters) (meters) PYRiAst inudation amplitude; expected expected
Center P \ expected) meters) (IN METERS) | (IN FEET)
meters)
San Onofre State Beach Yes 0.5 0.0 0.0 0.2 0.7 2.1 0.2 0.1 0.8 2.6
Oceanside Yes 0.6 0.0 0.0 0.2 0.8 2.6 0.2 0.2 0.9 31
Carlsbad 0.6 0.0 0.0 0.2 0.8 2.6 0.2 0.2 0.9 3.1
Encinitas 0.6 0.0 0.0 0.2 0.8 2.6 0.2 0.2 0.9 3.1
Del Mar 0.7 0.0 0.0 0.2 0.9 3.0 0.2 0.2 1.1 3.6
LaJolla Yes 0.7 0.0 0.0 0.2 0.9 3.0 0.2 0.2 11 3.6
Mission Bay 0.7 0.0 0.0 0.2 0.9 3.0 0.2 0.2 11 3.6
Shelter Isl./Ballast Pt, Yes 0.8 0.0 0.0 0.2 1.0 34 0.1 0.1 1.1 38
San Diego/National City Yes 0.9 0.0 0.0 0.3 1.2 3.8 0.1 0.1 13 4.2
Coronado 1.0 0.0 0.0 0.3 1.3 4.3 0.2 0.3 1.6 51
Imperial Beach Yes 1.0 0.0 0.0 0.3 1.3 43 0.2 0.3 1.6 5.1

Red numbers = manually real-time input

Black numbers = set values

Table3. Examplespreadsheet for calculating the FASTER tsunami height value. The table also includes guidance for the scenario p
sources. Theseafrulations will be performed for each county at risk to tsunamis.

16
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Example of Use: Revisiting the 2011 Tohokoki Tsunami in
California

Approximately 7 to $ours prior to the arrivahe 2011 tsunamn California the areanorth of
Point Conception was forecastash t s u n a mi AWarningo | evel of
was placed 1 nt o arCrescéntdGity watrecastedoadcetveatsunane v e |
amplitude of 2.5n{8ft) from the NTWC, which wasultimately close to observed amplitude of
2.47m Becausehe potential for inundation existeithe city called for a full evacuatidrom their
pre-established evacuation areaatapproximate elevation of 20m (60ffloweverduringthe
first five hours of sunami activity which is considered the largestd most dangerous time after
tsunamiffirst arrives relativelylow-tide conditionsvere presersndonly very minor inundation of
waterfront areas Crescent Citypccurred Thereforefull evacuation waanappropriate action
giventre A War ni n g dloneergf the lowtidecandlition would have been considerad
different tsunami flood level would have been expeetad evacuations might have been
significantly lessespeciallyif a secondarand more appropriatevacuation zone was available

As described in the previous section, the FASTER approaas$iders tides, stormsunamirun-
up, and potentiaforecasterrors whercalculatinga more complete forecastunami heighor flood
elevation Considering these variabldsgure3 demonstrates th#te potential FASTERotal
flood levelduring the 2011 tsunamiould have been calculated to b&m(9ft) for Crescent City.
Although theFASTERapproach calculatea similarlevel to the originaforecast amplitudat
Crescent CityFigurel shows that for total flood potentiabf only 2.7m(9ft), the Phase 4sunami
elevationbased playbook lineould havebeen appropriate to user a secondargvacuation This
would havereduced the area efvacuationn the cityby at leastwo-thirds

This also demonstrates thaettidal conditions have a very large impact on the relatively minor
Warning level events like the 2011 tsunamables4 and Sllustratethe impact of low and high

tide conditons, respectively, on tHeASTERcalculations during the 2011 tsunami for areas within
the Warninglevel alert north of Point Conceptiorlthoughthe generic recommendationtime
Warning messagiadicated that inundation of dry land may occur along $igiction of coast, the
FASTER calculationn Table 4shows that little or no inundation was likely to ocatrmost
locationsbecause of theorrespondindow-tide conditions Thereforegvacuated areas could have
beensignificantly less thn the maximunevacuation zon@yr, in most cases, evacuation was not
needed. Converselyable 5 shows high-tide conditions would have existed during the first five
hours of the tsunami, inundation elevations {mp) may have been double that of the forecast
amplitudes povided by theNTWC for some locationsin summary, he FASTERcalculations
woul d have i mproved the overall under stanthdi
the playbook evacuation zones would have provided alternative evaccaatioesponse options for
emergency managers

al

ng
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L B Y i Coveenld oy o
Working example for March 11, 2011 |[Ha% f.‘, :
event at Crescent City: K

FA + S + T + E + R = Height
2. 5m+0m+(-1m)+0.75m+0.5m = 2.75m

3m elevation below purple line below

Existing
Evacuation
Line

3m Playbook
Evacuation
Line (draft)

Figure3. Example playbook map for Crescent City. The red line represents the existing evacuation line and
the purple line is an example of the 3m playbook evacuation line.
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i potential | potential Total
EFET 11'.2011 Forecast Storm/ Mf’." Error_in site- tsunami Recommended
Tsunami - - conditions | ——— " -
"Warning" level Amplitude othgr first 5 foreca}st specific elevation Playpook
locations in CA (meters) | conditions hours modeling Run-up or run-up Evacuation Level
(FAX0.3) | (FAx0.2) | (FASTER)
Crescent City 2.50 0.00 -1.00 0.75 0.50 2.75 Phase 4
Humboldt Bay 1.33 0.00 -1.00 0.40 0.27 1.00 Phase 2
Arena Cove 1.30 0.00 -1.00 0.39 0.26 0.95 none or Phase 1
Bodega Bay 0.92 0.00 -1.00 0.28 0.18 0.38 none or Phase 1
Point Reyes 0.63 0.00 -1.00 0.19 0.13 -0.06 none or Phase 1
Half Moon Bay 0.92 0.00 -1.00 0.28 0.18 0.38 none or Phase 1
San Francisco 0.73 0.00 -1.00 0.22 0.15 0.10 none or Phase 1
Santa Cruz 1.01 0.00 -1.00 0.30 0.20 0.52 none or Phae 1
Monterey 0.52 0.00 -1.00 0.16 0.10 -0.22 none or Phase 1
Morro Bay 1.18 0.00 -1.00 0.35 0.24 0.77 none or Phase 1
Port San Luis 2.14 0.00 -1.00 0.64 0.43 2.21 Phase 3

Table4. Example calculated total tsunami height (FASTER) for areas in a Vgahtent level during the
March 11, 2011 tsunami. This area was atliol@ conditions for the first 5 hours

March 11, 2011 Tidal potential | potential Total
Tsunami - Forecast Storm/ — Error_in site- tsunami Recommended
7 A - conditions | T—— s -

Warning" level Amplitude other first 5 forecast specific elevation Playbook
locations in CA - (meters) | conditions hours modeling | Run-up or run-up Evacuation Level
AT HIGH TIDE (FAX0.3) | (FAX0.2) | (FASTER)

Crescent City 2.50 0.00 1.00 0.75 0.50 4.75 Maximum
Humboldt Bay 1.33 0.00 1.00 0.40 0.27 3.00 Phase 4
Arena Cove 1.30 0.00 1.00 0.39 0.26 2.95 Phase 4
Bodega Bay 0.92 0.00 1.00 0.28 0.18 2.38 Phase 3
Point Reyes 0.63 0.00 1.00 0.19 0.13 1.95 Phase 3
Half Moon Bay 0.92 0.00 1.00 0.28 0.18 2.38 Phase 3
San Francisco 0.73 0.00 1.00 0.22 0.15 2.10 Phase 3
Santa Cruz 1.01 0.00 1.00 0.30 0.20 2.52 Phase 4
Monterey 0.52 0.00 1.00 0.16 0.10 1.78 Phase 3
Morro Bay 1.18 0.00 1.00 0.35 0.24 2.77 Phase 4
Port San Luis 2.14 0.00 1.00 0.64 0.43 4.21 Phase 5

Table5. Example calalated total tsunami height (FASTER) for areas in a WarAiegt level during the

March 11, 2011 tsunami if it would have occurred at high tide; the column highlighted in yellow

shows the change in tidal conditions.
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Guidancefor Use: Evacuation Playbods with FASTER Approach

Similar to the example above, the FASTER approach can be used with the evacuation playbooks to
provide emergency managers a number of options for evacuation. Before being used, communities
should become familiar with the FASTERreadsheets and the playbook maps and information.
Certainly the tools described in this documemist be approved, vetted, well understood, and then
incorporated into local response and evacuation plans for testing in advance of application during a
tsuramiin reattime. Communities should fill out the needed response plans and activities for each
of the individual Aphaseo playbook scenari os
an emergencyMisuse of these products could expose the emergsrsmnel and the public to
life-threateningonditionsby misunderstanding andiscalculatinghe tsunami hazard

Simuations and exercises using thesateriat will improve the effectiveness of evacuation

activities and help ensure that emergencyarse is done correctly and conservatively.

As previously mentionedyacuation planning is the responsibility of the coastal communities and
jurisdictions. The state does not peeibeif or how these productsreused. Havever,the statédhas
developd aseparatésunami playbook guidance document for each community fanysganning
andduring a real eventThe appendix contains a draft example of one of thiesdopoks for the

City of Oceanside (San Diego County)ocal emergency managers who egsponsible for

tsunami evacuation planning and response shou
evacuation playbooks. This step is very important so that the playbook evacuation plans are

tailored for each community.

The following isa stepby-stepsummary of thgyuide on howto usethis information especially the
communityspecific tsunami evacuation playbook guidanwgdeen a tsunami alefbr a community

is generated Please note thate steps discussed are simplified and directly relatéaetuse of

FASTER and the playbooks, and do not include many other response actaatigities for the
community. Ther e a rraedereficg pagetokuée daringdan émegemey withia d 0
the playbook guidance document depegadin the expéence of the user. For emergency

managers sufficiently familiar with the evacuation playbooks and the FASTER approach, the user
can follow the instructions on the AExpanded
more simplified and direc appr oach, the user shoul:d foll ow

1) Gather pertinent information on the potential tsunami event: When theNTWC alert
message is generated, coastahmunitess houl d det er mi ne what t he
for their jurisdicton. fa A Wat ch, 0 fiAdvi s or yisforecastedol War ni r
your area, review the rest of the alert messagmformation on the event (time of the
earthquake, epicenter location, earthquake magnitude, and depth) and potential forecast
information for your coastal ar¢isunami arrival time andmplitude/wave height).

2) If the potential tsunami arrival time is less than 4 hours, dtermine whether to usea
scenariocbasedplaybook line or the maximum evacuation line
a. If alarge earthquake felt along the coast, evacuation of coastal populations to high
ground or inland should be immediatEhe public should evacuate the maximum
evacuation zone and should be rigorously educated as to where the boundaries of this
zone are located.




TSUNAMI EMERGENCY RESPONSE PLAYBOOKS AND FASTER TSUNAMI 21
HEIGHT CALCULATION: BACKGROUND INFORMATION AND GUIDANCE FOR USE

b. If the twnami is generated by a large earthquake on a regional @aseadia for
central and southern California) an Alaska/Aleutian Islands source (>M8.5) where
therearedhour s or | ess bef or e-bageptaybeokol , r ef er

3) If the forecasted tsunami arrival time is more than 4 hours, acquirénformation on the
applicable elevationbasedii p h a s e 0 _eplaaforyaurtcononanity: The
FASTER number will be calculated for each communityH®state and theegional
NOAA Weather Forecafdffices. The appl i cabl e fAphaswilbbeevacu:
provided to county and city emergency managers during the evawitable on rnaltiple
websites, such as CalE@EebEOC. If time permits, dtain the FASTER numbefer
both the first 5 hors of tsunami activity and for the maximum values over a 24 hour period
which could incorporate high tide; the-Béur FASTER number will represent the highest
potential tsunami rp based on forecasts

4) Determine what phaseplaybook line to usefor evacuation: The applicable playbook
phase number will be provided to the community by the state and the regional NOAA
Weather Forecast Offices. This recommendation will be basedhatithe projected
FASTER tsunami flood elevation valiee Theultimate esponsibility for what evacuation,
if any, should be called will be up to the emergency manager for the commifirirts.
community would like to use the playbook phase recommended by the state and NOAA,
find and utilize the corresponding emergency respatctivities and map within the
playbook guidance document.

During a real event, resources will be available for community emergency managers to consult with
state and federal experts on how the FASTER number should be used to determine the appropriate
evacuation plan.f a Warning alert is forecasted and there is uncertaintgiimg the phased

evacuation plan ahe FASTER approach, it iecommenddthat coastal communities evacuate to

their maximum evacuation lineCommunities can cluse to utilizethe FASTER value calculated

for the first 5 hours or overzt hour period.

Again, it isrecommenddthat communities be conservative with their decision making with regard
to tsunami evacuationThe objectivas thatthe playbook products and the FAER analytical tool
provide additional safe and consistent options for emergeaoagers during future tsunamis
affecting their jurisdiction.
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APPENDIX i Example tsunami evacuation playbook

NOTE: Thisexampleplaybook is ony a draft and does not represent the final evacuation playbook
for the City of Oceanside. The page numbers in the lower right c(mtaeting on the next
page) and the discussion of page numbers iplthydooktext correspond tthe pages within
the playook not the overall document

DRAFT 06/19/2014

California Tsunami Evacuation Playbook

City of Oceanside — San Diego County

Playbook No. 2014-SD-03

DURING AN EMERGENCY, USE THE “QUICK REFERENCE” SHEET ON
THE BACK PAGE (PAGE 20).

(For the expanded playbook analysis, use directions on Page 4 )

California Tsunami Evacuation Playbook No. 2014-SD-03 L ““’ @
Cal OFS|
California Geological Survey :

California Governor’s Office of Emergency Services
National Oceanic and Atmospheric Administration
;"A

THE NATIONAL TSUNAMI
% HAZARD MITIGATION
Y PROGRAM (U.S.)

Funded by the National Tsunami Hazard Mitigation Program
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Table of Contents — Tsunami Response Plan Playbooks

Page 2: Purpose and use of tsunami playbooks, and tsunami alert bulletins

Page 3: Tsunami alert bulletins and FASTER reference information

Page 4: Expanded real-time response reference page

Page 5: Tsunami evacuation/response “decision tree”

Page 6: Tsunami elevation-based evacuation playbook information

Page 7: Tsunami scenario-based evacuation playbook information

Pages 8-17: Tsunami elevation-based evacuation playbook plans and maps pages
Page 18-19: Notable historical tsunamis and state tsunami program modeling results
Page 20: APPENDIX — QUICK REFERENCE PAGE for real-time response activities

DURING AN EMERGENCY, USE THE “QUICK REFERENCE” ON PAGE 20 FOR
GATHERING INFORMATION FOR RESPONSE ACTIVITIES.

PURPOSE: NOTE: Emergency managers should become familiar with this Playbook plan prior to
use. The local emergency manager has the ultimate responsibility for decisions on tsunami
evacuation/response activities. A significant issue for emergency managers is that existing tsunami
evacuation plans call for evacuation of the predetermined tsunami evacuation zone (typically at a
30- to 50-foot elevation) during a “Warning” level event; the alternative is to not call an evacuation
at all. A solution to provide more detailed information has been the development of tsunami
evacuation “Playbooks” to plan for tsunami scenarios of various sizes and source locations. NOAA-
issued Tsunami Alert Bulletins received in advance of a distant event will contain a tsunami alert
level, forecasted tsunami amplitude (or wave height) and arrival time for a number of locations
along the coastline. Elevation-based “playbook” evacuation lines/zones can be useful for partial
tsunami evacuations when information about forecasted tsunami amplitudes and arrival times is
available to coastal communities and there is sufficient time to implement a partial evacuation.
Provision for multiple elevation-based evacuation lines and response plans for those lines enables
planning for different evacuation scenarios based on the forecast tsunami amplitude, potentially
alleviating the need for an “all or nothing” decision with regard to evacuation.

USE: This playbook is designed to help the emergency managers with tsunami evacuation and
response activities. First, it requires that the emergency manager become familiar with the
information herein, especially the “Tsunami Response Decision Tree” (Page 5), the overall Playbook
approach, and FASTER calculation (Page 3). When a distant-source tsunami is occurring, fill out the
information on Page 4 regarding the earthquake {magnitude, location) and tsunami (alert level,
forecasted amplitude and arrival time). Keep in mind that this information can change during the
first hour or two after the earthquake occurs.

Use this information to determine which branch of the decision tree applies to the event. Refer to
information on Pages 6 and 7 regarding the “Elevation-Based Evacuation Playbook,” the
“Scenario-Based Evacuation Playbook,” and the FASTER calculation value. FASTER will be
calculated and provided to each community by the state, county or regional NOAA Weather
Forecast Office. The state or NOAA will also provide a recommendation on which tsunami
“playbook” phase plan for each community to use. Each scenario-based Playbook will be
accompanied by a digital file identifying the full evacuation zone for a community. This file should be
referenced and used during an event. Communities may wish to use these maps to establish
“reverse 911" calling areas.

No
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Tsunami Alert Bulletins: During the typical tsunami alert, the Warning Center provides

information about the tsunami in “bulletins” to the state and local jurisdictions. There are four levels
of “alert” that can be sent by the NTWC (from least to greatest significance):

Tsunami Information Statement - Issued to inform and update emergency managers and the public
that an earthquake has occurred, or that a tsunami Watch, Advisory or Warning has been issued
elsewhere in the ocean.

Tsunami Watch - Issued to alert emergency managers and the public of an event which may later
impact the Watch area. May be upgraded to an Advisory or Warning - or canceled - based on
updated information and analysis.

Tsunami Advisory - Issued due to the threat of a tsunami which may produce strong currents or
waves dangerous to those in or near the water; typically called when forecasted tsunami amplitudes
are between 0.3m and 1m (1ft and 3ft) above existing tidal conditions are expected. Coastal
communities are advised that beach and harbor areas could expect rapid, moderate tidal changes
and strong currents.

Tsunami Warning - Issued when a tsunami with significant widespread inundation is imminent or
expected; typically called when forecasted tsunami amplitudes are equal to or greater than 1m (3ft).
Coastal communities are advised to evacuate people from low-lying areas identified as vulnerable to
tsunamis.

FASTER Analytical Tool: To determine the Working example: Formula for determining
full impact of the tsunami, other variables such playbook evacuation line to use ( FA-S-T-E-R ):
as tidal and storm conditions must be
considered. An analytical method has been
created which incorporates important variables
that will impact the ultimate tsunami flood level.
The FASTER calculation will be made by the +

regional NOAA NWS Weather Forecast Office for S: Storm surge or existing ocean conditions
each community during a tsunami event; it is
used to help determine which “phase”
evacuation/response playbook plan should be
used. NOAA and/or the state will recommend +

which particular phase evacuation plan should E: Forecast error potential (30%; analysis of 2010-11 events)
be used by each community, and transmit that

information to the communities prior to the

FA: Forecasted Amplitude (Wave Height) from

Warning Center

+

T: Maximum tidal height (first 5 hours of tsunami)

+

FElRETRITE SFFGEl. CominRe: thermbalias can R: Site amplified run-up potential (from existing modeling,
also use the FASTER value to match which phase unique to each location; applied if inundation expected)

playbook plan to use. The simplified

components of the calculation are shown to the = Maximum tsunami run-up height
right.

= Playbook elevation line




CALIFORNIA GEWEICAL SURVEY SPECIAL REPORT 236

26

Expanded and Enhanced Reference Information for
Determining Real-Time Tsunami Response Activities

NOTE: Tsunami response activities are the responsibility of the coastal
community. It is important to review all sections of this Playbook prior
to using it during a tsunami emergency. When a tsunami alert is issued
by the National Tsunami Warning Center, fill out the Expanded Reference
page below under Step 1 and follow steps on the right side of the page
to determine response activities. To help reduce confusion, the
state/NOAA will provide information on recommended “Phase”
evacuation and response plans to use based on the FASTER tsunami
flood level value calculated for each community.

Step 1: Obtain information about earthquake and tsunami from National Tsunami
Warning Center in Alaska, regional NOAA-Weather Forecast Office, and/or county emergency
manager. The explanation of the FASTER calculation is provided on Page 3. FASTER value will
be calculated and provided to the emergency manager; it is used to determine which
Playbook scenario to use.

Earthquake location
Earthquake magnitude
Tsunami Alert level (circle one) WATCH ADVISORY WARNING
Forecasted tsunami amplitude/wave height
Forecasted tsunami arrival time

Calculate/obtain FASTER tsunami run-up value in first 5 hours:
Calculate/obtain FASTER tsunami run-up value at highest tide

Other general information regarding tidal, storm, and other ambient
conditions:

Step 2. Compare the information from Step 1 to the Tsunami Response Decision Tree on
the right. Select the decision tree branch that best fits the forecast tsunami information.

Step 3: Go to Page 6 or 7 “Playbook” reference pages and utilize the appropriate Playbook
or strategy for evacuation and response. Refer to the table on Page 6 to see which pages to
related to a particular tsunami “phase” evacuation and response. The particular “phase”
plan will be provided as a recommendation by the state/NOAA when a tsunami Advisory or
Warning is issued.

A set of digital evacuation maps and response instructions will accompany each of the
Elevation-based Evacuation Playbook plans. These files can be used to develop “reverse 911"
calling areas prior to the event.
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‘ Tsunami Response Decision Tree |

Gather pertinent information from STEP 1 on
the potential tsunami event, including
source location, magnitude, FASTER tsunami
height, arrival time, and Alert level

/  \

ADVISORY

WARNING - WATCH - no immediate action but

l ‘ l ‘ continue to monitor; will likely be

upgraded to ADVISORY or WARNING
More than 4-hr

Less than 4-hr Less than 4-hr

before tsunami before tsunami before tsunami
arrival arrival arrival
Evacuate beach Reference tsunami
and waterfront evacuation playbook

areas plan

See Pages 8-9 ‘ ‘

Calculate FASTER

tsunami hazard
value

Source of earthquake
near Cascadia, Alaska, or
Aleutians regions

Source of earthquake NOT
near Cascadia, Alaska, or
Aleutians regions

J

J

Reference “Elevation

Evacuation Playbook” for
evacuation and response

Reference “Scenario
Evacuation Playbook” for

evacuation and response

See Page 6

See Page 7

\

Use maximum
evacuation line and plan

See Pages 16-17

@]
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Elevation-Based Evacuation Playbook

NOTE: The local emergency manager has the ultimate responsibility for
decisions on tsunami evacuation/response activities. The table below shows the
appropriate tsunami elevation-based evacuation playbook response plan for the

resulting FASTER tsunami flood level number. Once the FASTER value is

calculated for each community, it will be used by the state and NOAA to

recommend a specific playbook phase plan to use. For example, if the FASTER
number is 1.3m, the state/NOAA will recommend as an option that the
community could use the Phase 2 Evacuation Plan provided on pages 10-11.

Tsunami height compared to other tidal
reference points (see TIDAL REFERENCE
Associated FASTER | Associated FASTER . FIGURE)
N " Anticipated
. ook Tsunami Flood Tsunami Flood i
EV;lelatlon P:y 00 g Recomr:erl\\c:.d Level Number Level Number ASTSOC'atqu'\:Or/:‘A Tsunami flood level | Tsunami flood level
ommuni ion sunami Ale| ioh tide li Wt
eference Pages y (in METERS above |  (in FEET above o ‘t:\:—iev\l;lill\ tld§ Ilnle ab(t{)'v_e low;)‘de
v "
Mean Sea Level) | Mean Sea Level) ( ow o] - consiitions (e
above low-lying dry | Low Low Water -
land) MLLW)
Phase 1
Pages 8-9 . less than 1.00m less than 3.3ft Advisory POn 0 ft to 6ft
Evacuation (less than 0 ft)
Phase 2 Advisory or
Pages 10-11 ; 1.00mto1.50m | 3.3ftto5.0ft A 0ftto 17ft 6t to 7.7ft
Evacuation Warning
Phase 3 ,
Pages 12-13 B ti 1.50mto2.50m | 5.0ftto8.2ft Warning 17ftto 5.0ft 7.7ft to 11.0ft
vacuation
Phase 4 )
Pages 14-15 E ti 2.50m to 3.50m 8.2ft to 11.5ft Warning 5.0ft to 8.2ft 11.0ft to 14.2ft
vacuation
Maximum
- Evacuation more than 3.50m | more than 11.5ft Warnin more than 8.2ft | more than 14.2ft
ages g
Phase
NOTE FOR TABLE ABOVE: Use
TIDAL REFERENCE FIGURE only locally enhanced FASTER
numbers coming from the state

High tide/Potential inundation above this
level (Mean High High Water - MHHW)

or your regional NWS office to
implement actions on this
page. The NTWC forecast
amplitude/wave height should
not be referenced here as it
does notinclude tides, storms,
or other factors contributing to
flood potential.

Average tide (Mean Sea Level - MSL)
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Scenario-Based Evacuation Playbook

NOTE: The local emergency manager has the ultimate responsibility for
decisions on tsunami evacuation/response activities. Scenario-based tsunami
playbooks and guidance have been developed for maximum local and distant
tsunamis, and for tsunamis coming from the Cascadia subduction zone toward
central and southern California. Scenario playbook information about the
expected tsunami amplitude, tsunami travel time, and map of source regions is
available from the numerical modeling results for these sources (Page 19).
These are important scenarios for emergency managers to prepare for as there
could only be tens of minutes to evacuate or just a few hours to conduct
response or evacuation activities before the tsunami arrives. Because of the
short time for making response decisions, the following evacuation and
response plans are recommended for all of San Diego County:

. . Shortest tsunami Suggested
Scenarios with ] .
N . travel time to San Scenerio
short tsunami .
. . Diego County after Playbook
arrival times
earthquake Response Plan
Local coastal
earthquake _ Maximum
10-15 minutes :
>MG6.5 or evacuation zone
landslide
Cascadia Level/State/
subuduction zone 2 hour Phase 3 Elevation
>M8.5 Playbook
Alaska or
Aleutians Maximum
_ 6 hours .
subduction zone evacuation zone
>M8.5
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Phase 1 Evacuation Plan

Background Information:
Alert level = Advisory
FASTER tsunami value = less than 1.0m (3.3 ft)

Specific Instructions:
* Follow general guidance for Advisory-level tsunamis (Page 3)
* Evacuate beaches, piers, and harbor docks and boats. Strong
currents and potential scour may be expected in harbors.
* A digital file showing evacuation maps and response instructions
is available for use.
* Specific evacuation and response instructions...... (completed

with community input)
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Phase 2 Evacuation Plan

Background Information:
Alert level = Warning
FASTER tsunami value = between 1.0m (3.3 ft) and 1.5m (5.0ft)

Specific Instructions:

* Follow general guidance for Warning-level tsunamis (Page 3)

* Evacuate areas are shown in red, including beaches, piers, and
harbor docks and boats. Strong currents and potential scour may
be expected in harbors.

* A digital file showing evacuation maps and response instructions is
available for use.

* Specific evacuation and response instructions...... (completed with
community input)
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Phase 3 Evacuation Plan

Background Information:
Alert level = Warning
FASTER tsunami value = between 1.5m (5.0ft) and 2.5m (8.2ft)

Specific Instructions:

* Follow general guidance for Warning-level tsunamis (Page 3)

* Evacuate areas are shown in red, including beaches, piers, and
harbor docks and boats. Strong currents and potential scour may
be expected in harbors.

* Adigital file showing evacuation maps and response instructions
is available for use.

* Specific evacuation and response instructions...... (completed
with community input)
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