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AssumptionSw =

Blitcally driven
J\Jq EW money
Wiprobability /7 high impact of a major

= Basin scale tsunami

'__ =2 Contlnuous 7/24 operation required

- s EFederal-provincial cooperation
- DFO, NRCan, PSEPC, Env. Canada
- EMOs of NS, NB, PEI, NFLD




r—

Current States =

e ——r W g, e

> Alar 5 n Istnami Warnlng Center (NOAA)
- UJ m| Warning System — Pacific
= U:;'A East Coast Planning

| ﬁéC Caribbean Natural Hazard Warning
_Plan
® Creditable Program Essential
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—® Horizontal Risk Assessment
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- r Ui Warnlngs — NEew capablllty

2 5 orm surge warnings — enhance existing
V [SE capability

‘ Coastal pathymetry, coastline -
_-j .';modlflcatlons of tsunamis / surges (DFO)

: _' Coastal inundation
e |Integrated surge and tsunami prediction
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VIESSAOE Alert,Severityss

e

> Welp licle); Earthquake occurred Tsunami may
nrl\ Eloeen generated. Arrival times <2 hours

- ;atch Earthguake occurred. Potential
= -esultant tsunami not measured. Arrival times >

-_- H"—- —l.

_“'_"”3'to 6 hours

= s" Info Bulletin: Earthquake occurred but not
~ sufficient to generate a damaging tsunami

e /nfo Message. Earthquake occurred but not
magnitude too weak to generate tsunami.




VERRECd from ATWC

- \/Jae 20 disunami Warning
arge [Message with

=== s reakpomts

= '3‘ WEXX20 Tsunami Watch

— o WEXX22 Tsunami
Information Bulletin

e SEXX20 Tsunami
Information Message

-

As Issued from ASPC

WECN41 Tsunami
Warning — Shorter
message with Fcst. Rgns.

WECN41 Tsunami Watch

WECN43 Tsunami Info.
Bulletin

SECN43 Tsunami Info.
Message
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C Nt Viessage Formats
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Jru "o current Weather Warning messages.
| Eader

_.£ Essage title

Issue time / date
Reglons affected
— Discussion
— Estimated times of arrival
— |n effect duration time
— Contact info.




> Messgzde Fofaslel
=Nnternal coding work in progress (processing of ATWC messages
and re-transmission)

f‘ eed to finalize message wording (esp. for translation purposes)
== \eed to finalize short message format for Wx Radio and ATADS

-‘estlng oFf Communications system

g Gperatlng Procedures for ASPC (being drafted)
—_— Infrequent event
— Bulletin-preparation
— Getting the message out
— Tidal gauge verification

e Contingency Plans for ASPC operations
® Dissemination Methodology

- —
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SEISINIC Vioniterng

i

2 E__nubus data sent to two independent data
cEnire (PGC, OBS-OTT)
SVIliltiple comms paths (C-band, Ku-band VSAT,

| -errestrlal [P WAN, IP over VSAT)

'.-- —"

,-.__._éf 247 automated analysis and alerting
— 3-5 minutes

® 2 seismologists-on-call (SOCs)
— 1 PGC based
— 1 Ottawa based

e CREST data flow to ATWC is not currently robust




Legend

Seismic Data Transmission
Pacific Geosciences Center
to WC/ATWC




Atlantic. TsunamirSystem™

- PUr el seismic based
— arthquake triggered tsunamis only
A sumes liguefaction => slumping ==
q__.:_,..;- su nami
~ _ Threshold mb 5.5
: — 1 real event per decade
— Exercised for mb 3.5

R ———
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Canada East Coast (1929

Halifax Tide Gauge, November 17-21, 1929

g
T
£
=
2
o
=
EY)
un




rombne dechacgs [= ) rumbss ' cach
shaton mch:mm%ﬁhﬂn of shaH o badoay E‘I:,E:bd




+ +

Earthquake

Magnitude (M) |

M=4 =

M>5 5

M=6 .
-

Selsmographs

Atlantic coastal
Communities

Slump Points
Red points

have been shaken
by an earthquake
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TEST ATWS Earthquake and Possible Tsunami Notice

EARTHQUAKE REPORT

Date :2005/02/03 Time/Heure : 00:00:44 UT

Epicenter : 45.07 -55.63 Region : Newfoundland and Labrador
Magnitude : 5.0 Richter Status :Q25/0A

33 KM SW of SOMEWHERE

Action
PRECAUTIONARY TSUNAMI WATCH

until verification has been completed and appropriate confirmation

issued by proper authority

Possible extreme wave activity may be experienced
From/de Tola at Community
Between 00:42 and 03:01 (UT) at St. Shott's Nfld.
Between 00:43 and 02:44 (UT) at Point Lance Nfld.
Between 00:45 and 03:10 (UT) at St. Vincent's-St.Stephen's Nfld.
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Tzl ISteccur.in Atlantic. Oceany& Carmihean

* November: 1, 1755 Lisboen, Portugal
; -‘ﬂddﬂo; 1 AI9AIGE - PUEIHIO RICE
November1s, 1920 - Newroundlana
_‘_ August 4, 1946 - Dominican Republic
- August 18, 1946, - Dominican Republic
Nevember 14, 1840 - Great Swell on Delaware River
Nevember 17, 1872 - Maine
January 9, 1926 - Maine
May: 19, 1964 - Northeast USA POSSIBLE TSUNAMI
June 9, 1913 - Longport, NJ
August 6, 1923 - Rockaway Park, Queens, NY
August 8, 1924 - Coney Island, NY
August 19, 1931 - Atlantic City, NJ
September 21, 1938 - Hurricane, NJ coast
July 3-4, 1992 - Daytona Beach, FL

BAster0|d Strikes - Toms Canyon, NJ and mouth of Chesapeake
ay
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http://www.erh.noaa.gov/er/phi/reports/tsunami.htm




CHS Proposal C (14 sites)

Capital $310k
O/M $90k
FTE (3) $100k

Total  $500k
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Costs Breakdown

o Capital
I. new site infra. (2@30k)
Il. new inst. (250k)

« O/M
I. Southern sites (14@5K)
1l. Labrador sites (1@20k)
FTE
I. Existing (2@50k)




| —CHS Proposal A (24ssites)

Capital $930k
O/M  $145k
FTE (4) $200k

“*> Total $1275k

Costs Breakdown

o Capital
I. new site infra. (12@30k)
ll. new inst. (570K)
O/M
I. Southern sites (23@5K)
1. Labrador sites (2@15k)
FTE
I. Existing (2@50k)
ii. New (2@50K)




~CHS Proposal B (19 sites)

Capital $630k
O/M  $115k

FTE (3) $150k
“ = Total

$895k

Costs Breakdown

o Capital
I. new site infra. (7@30k)
Il. new inst. (420k)
O/M
I. Southern sites (17@5K)
1. Labrador sites (2@15k)
FTE
I. Existing (2@50k)
ii. New (1@50K)




SenRIters rapid pressure Chianges

HYDROPHONE. | = EARTHOUAKE ZONES
. COASTAL COMMUNITIES :
nﬁﬂumcum\ A NEW OR UPGRADED
h“# ~5,000 M SEISMIC STATICNS 3
i L B rsunami pETECTORS 2
'."l.l'l I'.
St =
= na, HAWAI y
@ ANCHOR A i 3
i s



1riaian Ocearn TSunanil

Vave rPrepagatoniaNGeurs

Facility for the Analysis and Comparison of Tsunami Simulations (FACTS)
Arrival Time of First Wave(hours) — 2004.12.26 Indonesian Tsunami
T (SECONDS) : —30 to 36030

Mw 9.0 (4°N,95.77E=20m»(200x150km),90°rake, 1 3°dip,300°strike,5m de
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17

—_
o]

20°N —

—_
wn

=
b

—_
]

—_
—_ M)

—_
(=)

o

0O = N W ke ;o - o




Effects o Fhmtame i close Effects om Effects ot the Example: o Eacten

Hhe [rozdmity to the epicerire Buildirngs Ermrroroment Carada
less  Mone
than ERegistered only by Hone Hotne ii:‘;:ﬂl hundred

25 setsmographs

& lowr namble can
25 beheard by people at Hone Hotne
test

Heveral dozen a
year

Heveral dozen a
year

- Minor wibrations felt None Hone Jordayear

Chte-Mord (1999
I 500
Cap-Rouge

1997 W51

50  Vihrations felt Movement of Hone Iont-Lautier

light objects (1950; W 5.0
Chatlesoix (1979
I 50
Miramickd, N.B.
(1982 NI 5T
Hamuenay 1985

I 6.2

Vibrations strongly  Mowvement of Poagibility of Corrarall (1544,

felt, tyuries caused  objects : Il 560
landslides, — .
by the movement of  Fallen cockfalls Témiscatmitg
objects chitnnesys (1925 W 6.2
Chatrlewoix (1925,
LI 6.2
Partial Landslides M ahatir (1955,
destraction of Widespread L 6.6 et 6,5

Widespread fear, old buildings damage Grands Bancs de
' Fossibility of a Terre-Meuwve
casualties Modern

buildings tSL.ma_tm 1f.the (1929 Tl .'F ) |
affected epicentre is Chatleso (1663,

affshore I~y

30 Low ramble heatd M ote Hote

Magnitude of

Earthguakes and Effects




Sea level

Sumatra Event - Indian Ocean Sites

umatra arthguake

East and Central Indianmn Ocean
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I | I Diego Garcia
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StmatrarEvent Atlantic; Sites (inc. Halifax)

Sumatra Earthquake (M = 9.0)

Atlantic Ocean
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WAVE HEIGHT, IN FEET

= .
SS\Wave trains

Midnight 12:30 am 1 am 1:30 am 2 am

o Water-level measurement : =)
= :_— Wave that devastated

part of Hilo

First
wave of
tsunami

Approximate
low tide level

TSUNAMI OF MAY 23, 1960, ON THE ISLAND OF HAWAII

WAVE HEIGHT, IN METERS
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Tropical Weather System Database Query.

(1885-1996)
/K x
Latitude §D to 47 North
Longitude 63 to 71 West i
Wind geed >=60 Knots

i

| —a—
AR A ted from e

National Hurricane Centre’s

official tropical storm track file.
A R s i e e

Track segments are displayed on
the map to the left. These were
the storms that moved through
the bounding box (blue) at some
point in their life cycle and had
maximum wind speeds of at
least 60 knots at some point
while inside of the box.
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Ufige FoTecast -Atlantic CanadayesHr

=

Jan 20,2000 =

orm surge Forecast Issued on Jan 20

[ e ———
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00:00 2201 2000 UTC

k]
Cala January 2000



Tide / Current
Oceanographic Models

i Gravity Reference

“Seamless”
Vertical Datum
Transforms

= Reference WGS84
“Tidal Reference .  Geodetic Reference

Digital Bathymetric
Elevation Models

Digital Coastal Terrain
Elevation Models
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MWL plus 30 m MWL minus 30 m




Spot_pan_shoreline.shp
Radarsat 52
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DEjENces and Mitigation:

-
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SREidlng systems, (Severnal hours, pessible)
ERSEISIMEMELENS and' special tide gauges —
— Hre '_ntly I Pacific Ocean (since 1946)
- \/\f Stern Canada (CHS has 3 gauges)
_f"e 10 Indian Ocean and Atlantic (Global system ?)
= edla and'Air Raid Sirens

_ﬂr
T
G

;:F3ubllc Education
s Evacuation plans and building codes

® Restricted Coastal Zone Development
e Coastal Flood Mapping - Digital Terrain Models
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& What is'TisunamiReady?

S EICSSNOOLS™ progran thar promotes sunami.
//g/_/:é' A EaaINEsSS.

G0 J aboret/ Ve effort between federal, state, and local
- en ergenc Y. management, and the public.

== == mpro Ves public safety aduring tsunami emergencies.

— Prepares communities for tsunami hazara.
-8 Part of the NWS StormReady Program.




vﬁ‘
Wiy, do we need TsunamlReady-’?

f,c December 2004 b
lﬁﬁi@@@&ﬁi@uﬁamr—
maead us or the
| -[ rr/b/e aevastation a
= Ssunan can cauvse!
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JsunamiReady Objectives

—Create minimumEstancared conmunity.
gu]r-= NESTTor adegUateTtstinamit readiness.
Ef_ease pPUBlIC awareness and
L f derstandlng of tsunami hazard.

Tnprove Communlty pre-planning for

— Encourage conS|stency In educational
materials and response.

— Recognize communities that have adopted
T'sunamiReady guidelines. JI' 1'




W does a.Community.
gecomelisunamiReady? contd)

— plg—

o] ricrezis Sty Prazelieleess
SIS stafi provide Tistinami safety presentations
BPesignate/establish tsunami area in safe zone
::Designate tsunami evacuation areas and

= evacuation routes, and Install evacuation route
= !‘-Tl_ SIgNS
— Provide written, locality specific, tsunami hazard
response material to public

— Schools: encourage tsunami hazard curriculum,
practice evacuations, and provide safety
material to staff and students ;




unamlReady Recognitions-

—,#""

Process

o S

> Corif, Ity applies to /oca/ NOAA NWS Office.

> Loz gINsunamiReady Advisory Board. reviews
agollcElide)

SN ora) IsunamiReady Aavisory Board performs orn-

=23 S5/t verification visit

_.__-."'/f gujaelines are not met, Local TsunamiReady

— AdVisory Board suggests improvements ana works
= [0 /mplement changes.

® Once guidelines are met, a recognition Ceremony
ana Press Conference Is held for community.

o Similar to 1ISO9000 process
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uccessful Applicants RECEIVE: .
ISUIIEITIIREad) recogiior. - vald 013, years.
OO A SIS UG EEAYASIGIIS
AUt r/zatlon 10 Use' the Tsunamikead IV 1000.
/f/JJ _uctlons jor acquiring adaltional signs.

> i olmatiorn. on fiow to notify the 1SO for
=/ DssibIe) flood insurance rate adjustment (for
i " = SiormRreaay).

-'- = Llsz‘/ng on StormReady, Pacific Tsunami Warning
Ccenter, anad West Coast Alaska Tsunami
Warning Center web Sites. Entering A

TsunamiReady
Community

%

IN CASE OF EARTHQUAKE, GO TO
HIGH GROUND OR INLAND

® L
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B AS 0fl November 2005 there ane' 23
SisunamiReady*Communities 1n 6 States




ISHREMIT ARimations s

SRIOP0INfld Event
2 _:_;':ary Islands Event
Asierold Event
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Thank You

“Tsu” = “Harbour”
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SUgEVAIstnami Website,

i

-

v __;z’bIL-Jefin.mar.dfo—mpo.gc.ca/rtwl/index-e.jsp




