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o Do To Do I»

Canada is at
risk of
earthquakes

Indigenous histories
Geophysical evidence
Monitoring since 1898

Numerous damaging
earthquakes

Data inform National Building
Code

Kobe, 1995
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Vanouver Island 1946 M7.3
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History of Damaglng Earthquaks

Saguenay VaI des BOIS 2010 M5.0
1988 M5.9% % S ;

Charlevoix
1925 M6.2

Haida Gwaii 2012 M7.8
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Eastern Canada has lower hazard but S|m|Iar risk
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Earthguakes impact more strongly and broadly in east than in west
Greater concentrations of infrastructure and people in east than west



Earthquake Risk Assessment

Hazard X Exposure x Vulnerability = Risk
(estimated potential (infrastructure, (damage, injuries,
strength of shaking) assets, & people) & fatalities)
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Earthquake risk information
Explore Earthquake

for emergency E

Consider Probabilistic

management and planning Earthouake Risks
in Canada. Learn More

Download Data

Tools to help Canadians build resiliency

to seismic risk through planning and Mot T 3 @)> GEM
emergency management. R T T e \

GLOBAL EARTHQUAKE MODEL
working together to assess risk
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Earthquake Risk Portal

@ RiskProfiler

’

Shake Map

Injuries

Damage

Number of buildings with no damage

Number of buildings in the ‘slight’ damage
state

Number of buildings in the ‘moderate’
damage state

Number of buildings in the ‘extensive’
damage state

Number of buildings in the ‘complete’
damage state

LEARN MORE CONTACT US

Explore

www. RiskProfiler.ca

Consider

Earthquake Scenarios Probabilistic Earthquake Risk

By Building Type
7.5k
5k

2.5k

§ c

® Wood
Steel

® Reinforced Masonry
Manufactured

By Design Level

Scenario Catalogue » M7.3 Leech River Fault (BC) » Number of buildings in the ‘moderate’ damage state

GENERAL SPECIFIC

@® Concrete ochuar,
® Unreinforced Masonry
@® Precast

RiskProfiler v1.1.0 « Built with APl v1.4.3 « (10507) + © 2023 RiskProfiler. All rights reserved. Terms & Conditions

\N{ber of buildings in the ‘moderate’ damage state

English  Francais

LEARN MORE DOWNLOAD DATA CONTACT US
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Typical Structure Damage

Unreinforced masonry Poorly reinforced concrete
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Typical Non-structural Damage




Landslides and Liquefaction

Boulanger




Tsunami

a series _ of ocean waves generated by:
A subduction style earthquake (~90%),
o NS 2
Earthquake starts tsunami Tsunami 3 g’?‘«*@
waves spread _—_ tﬁﬁ'
.;"//‘\\'\/’/ A = .V'{T’Kﬁ
% \ \ > hl R
! N i dgTAS
—_— \
/l’\ ~ -« ol
Stuck area ruptures, .
releasing energy ‘
\| inan earthquake a6 N

A landslide (coastal or  submarine i occasionally
triggered by an earthquake),

A other phenomena

CSZ model does not show how far inland waves travel
the first wave is usually not the highest
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Outages: Water, Sewage, Electricity, Internet
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OperationalConcerns

A Facility may be damaged

A Utilities will likely be compromised

A Communications may be down or intermittent
A Some transportation routes will be impassable

A Staff may be injured, unable to access site, and/or
concerned about their families

A Capacities may be reduced at a time when demand is
heightened
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What to do - Before

kit + plan - for two weeks
GetPrepared
PreparedBC : EM Ontario ; Sécurité publigue Québec

heavy items
stored low

under bed


www.getprepared.gc.ca
https://www2.gov.bc.ca/gov/content/safety/emergency-management/preparedbc/guides-and-resources
https://www.ontario.ca/page/earthquakes
https://www.quebec.ca/securite-situations-urgence/urgences-sinistres-risques-naturels/quoi-faire-avant-pendant-apres-urgence-sinistre/tremblement-terre
https://www.quebec.ca/securite-situations-urgence/urgences-sinistres-risques-naturels/quoi-faire-avant-pendant-apres-urgence-sinistre/tremblement-terre
https://www.quebec.ca/securite-situations-urgence/urgences-sinistres-risques-naturels/quoi-faire-avant-pendant-apres-urgence-sinistre/tremblement-terre

What to do - During

If inside, under sturdy
tables or desks,

ql/ In corners of rooms
4& e practice whatto do in

run outside  getintoadoorway or bel i eve the f £3CH rg%qf)éourof | i f
homeéand at wo




What to do - After
O

Ause your plan
Ado NOT use 'phone (only text)
A expect aftershocks
A get away from the coast,

I If shaking strong (difficult to stand)

I & long (more than a minute) TSUNAMI HAZARD ZONE

IN CASE OF EARTHQUA 0
TO HIGH GROUND OR AND
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Earthquake Early Warning
provides opportunity to take protectlve action

. Sensors
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Alert Centre

Earthquake
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O Collaborator EEW station

=

200 km

100

99 NRCan + 96 collaborator

BC
East

224 NRCan + 15 collaborator

434

Total

EEW Network

@ NRCan EEW station

O Collaborator EEW station

100
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EEW System

Operational in BC since May 2024, slated for initiation in eastern Canada late 2025
Sensor stations in areas of significant earthquake risk

High speed communications (Internet, cellular, and satellite)

| N2aa 02NRSNJ AYUSNRLISNYoOAfAGE YR RFGL
Multiple data centres for redundancy e e e

Alerts to public and critical infrastructure operators aavssocaraske

National Public
Alerting System
Earthquake Data
transmitted to data centres

~ 5%

detect and record P-wave EEW Message

retrieved by Technical Partner's software to
trigger automated protective actions

Earthquake
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EEW Alerting Thresholds

A Magnitude(M; size of
earthquake)

A Intensity(MMI; strength
of shaking)

A Alerts only for potentially
harmful shaking *

M6.5

(size of
earthquake)
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EEW Alerting to the Public

Alerts to public via National Public
Alerting System (NPAS), through
Pelmorex

A C2NJ a Xp

ALY NBIAZYyAEA GHAGK
A Via cell, radio, and television

A Drop, Cover, and Hold on



https://www.pelmorex.com/en/

Public EEW Frequency & Regions

=== EEW Coverage Area

=== EEW Coverage Area

15
Annual chance (%) of a public EEW

10




UNCLASSIFIENON CLASSIF

EEW Messages for Technical Partners

Alerts available tdechnical Partner§éT P)ccritical infrastructureoperators

(transportation, utilities, health, etc.) and othe&rchnical users
A Accessed by TPs through message broker at NRCagetate

A EEW messages provide location, magnitude, MMI, Peak Ground Velocity (PGV), and
Ground Acceleration (PGA)

A Magnitude> 4; Intensity> Il

Earthquake
detected by

= =W
network

Earthquake

assessed

and EEW <:>
Message

created

¢t Qa | dzimz
TP acquires technologies
EEW trigger
Message protective

actions




Technical Partners access EEW Messages

EEW Event Message

A Origin time, location, and
magnitude

AFast, but not very helpful
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Technical Partners access EEW Messages

EEW Polygon Message ™, |

ATime, location, and
magnitude

AGround motion (velocity
and acceleration) plus
Intensity

MMI
MMI I
MMI 1V
MMI V
MMI Wi
MMI VI
MMI VI
MMI X+




Technical Partners access EEW Messages

EEW Grid Message

ATime, location, and
magnitude

A Ground motion and
Intensity

ABased on distance and site
conditions

A Slower, but more accurate
& higher resolution

TPs can then initiate
automated response
technologies at their
facilities



