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We would like to respectfully acknowledge that
UBC s Vancouver Point Grey camypus is situated
on the traditional, ancestral, unceded territory of
the xxmabkrayam (Musgueam) people.
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COMMUNITY RESILIENCE,
IN A PERFECT WORLD

To develop a hazard and climate resilient PS
community, education, planning, and

preparedness must happen by the Government

following groups: (All levels combined)

Learn about local hazards
Preparedness actions around home

Household emergency plan

Examples of responsibilities:

Hazard risk & vulnerability assessments
Local hazard risk impact mapping
Hardened critical infrastructure

Evacuation routing & safe destinations
Land-use & construction regulations
Capacity designed to meet or exceed needs

Clear communication plans

* Hazard risk & vulnerability assessments
« Structural assessments

@ ® - . |
Emergency kits & go bags ‘ vacuation plans
Family evacuation plan Households Businesses « Clear communication plans
Family communication plan
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ONE SIMPLE QUESTION

CHERP seeks to address one simple question:

“What would happen if we helped to make it quicker
and easier for community residents to prepare for and

respond to local hazard threats?”

February 8, 2022
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WHAT WOULD SIMPLIFYING
HOUSEHOLD PREPAREDNESS
LOOK LIKE?

What if we helped communities to their help residents:
= Better understand local hazard risks;
=  Determine if their home is in a hazard risk zone;

» Learn about local emergency plans, including where to go,
what to bring, and where to look for more information; and

» Create household emergency plans customized to the
unique needs of their home and family?

What impact would reducing uncertainty and
simplifying the household preparedness process have
when it comes to building more hazard and climate
resilient communities in Canada?
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PHASE | PARTNER
COMMUNITIES

For Phase | of the project, our team partnered with seven
communities on Vancouver Island to learn about some
of the barriers and planning issues faced by different
types of communities.

Together, we identified a basic template of information
residents need to better understand, prepare for, and
respond to future hazard-related events.

We explored how best to share this information with their
residents and what actions residents could take to
become more hazards resilient.

UBC| THE UNIVERSITY
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Qualicum Beach @ o

Port Alberni g
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THE CHERP MOBILE APP

This work resulted in the development of a mobile app
for iPhone and iPad devices.

The app helps educate residents about local hazard
risks based on information from official planning
documents, hazard risk and vulnerability assessments,
recent hazard studies, and national risk datasets.

CHERP uses information provided by residents and our
partner communities to determine which preparedness
and response actions best fit their household’s unique
needs. This results in a set of dynamic emergency plans
that adapt as the family ages and changes.

- (J& Resort & 2 @
o:f3fens, o

1-555 HELLESEN DR

The District of Tofino - BC
Activate a Plan

Initiate an Emergency Response Plaf

gency Plans

Id to respond to local

P

! Located Close to Coastal Flooding Zone

&@#  Based on the information available to CHERP I
at this time, your property is located within
2m of an identified coastal flooding zone

n
st

ch project from UBC. From

tnay make short, opt-in
Plan bvailable to you based on
S enammIY 5) ousehold characteristi

better understand the

ns perceive natural hazard

s you provide in the survey
e

more about hazards
eholds like yours

our team, and our

preparedness in Canada
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COMMUNITY HAZARD RISK

Our team has developed profiles for 11 hazards common
to communities on Vancouver Island.

Coastal Flooding Tsunami erial Release

Winter Storm

Blizareeara tal flooding can be c; A series of waves caused by a sudden pase of hazardous chemicals or
binationiol 5 | coastal erosion, or rising sea Id displacement of the ocean or other large water

and/or high wind: body

ot may affect community
b natural areas

Community Risk rial Release Risk in Tofino

Winter Storm Risk in Tofino

Coastal Flooding Risk in Tg

Tsunami Risk in Tofino

a Moderate High
Very Low Low Medium  High  Very High

Tofino's temperate coastal clima
means the region does not experif
prolonged winters found elsewhe

Canada, but the region is not imi
k storms,

s ranges from Low to High
to potential fuel sources

1
- j‘l
-

Very Low Low Moderate High

Surrounded by ocean on thret
of Tofino is exposed to coastal
storm events, tsunamis, and,
ted with a warming cl

While very rare, the potential impacts of
tsunamis in Tofino could be very high, resulting

in a High overall risk rating
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COMMUNITY HAZARD RISK

Our team has developed profiles for 11 hazards common
to communities on Vancouver Island.

Each profile includes community risk ratings, expert
summaries, a description of hazard risk across Canada,
and a local risk summary for each partner community.

Tsunami

A series of waves caused by a sud
displacement of the ocean or other large v
body

Community Risk Household Ri

Tsunami Risk in Tofino

While very rare, the potential impacts of
tsunamis in Tofino could be very high, resul

in a High overall risk rating

Moderate Hig|

Community risk rating based
on local risk assessments

What is a Tsunami?

Brief hazard summary
written by Canadian experts

What the hazard risk
looks like across Canada

We asked an expert to help us better
understand Tsunamis

Dr. John Clague

Professor Emeritus
Simon Fraser University

"Tsunamis are waves formed by the
sudden displacement of water in the:
ocean or a large lake. They are triggel
large submarine earthquakes, landslit
explosive volcanic eruptions, and, rart
extraterrestrial impacts.

"Earthquake-triggered tsunamis in ti
ocean are very different from storm
—they involve displacement of the el
column of water above the seafloor,
Wwhereas storm waves are confined ti
uppermost few tens of metres of the!
ocean. The resulting waves are barel;
noticeable in the deep waters of the
ocean.

"When a tsunami enters shallow wat
however, it slows down and the wav
increase in height. A large tsunami ¢
travel several kilometres across a low!
coastal plain and, in exceptional cas
reach heights of 40m above sea level.

Tsunami Risk in Canada

What is the risk from Tsunamis in Canada and
what regions are most at risk?

While tsunamis are possible in any c
community, tsunami risk in Canada i
greatest for communities along the
Ocean. The West Coast is at risk from
near- and far-field sources, with evidi
of historic and pre-historic tsunamis
back to at least 1700. In 1964, a tsunal
caused considerable damage in Port
Alberni, British Columbia, following al
earthquake in Alaska. Kitimat was thi
of a local tsunami in 1975, following al
underwater landslide. The Strait of Gi
has been noted to be at risk from
submarine landslides and offshore sl
failures.

The Atlantic Coast is less likely to
experience the large magnitude
earthquakes that often trigger tsuna
but is vulnerable to underwater land:
similar to the Pacific Coast. In 1929, a
earthquake triggered a submarine sl
that resulted in a tsunami affecting tl
areas around the Grand Banks, result
fatalities in Newfoundland. Atlantic
communities may also experience
tsunamis triggered by earthquakes ii
Caribbean and volcanic islands acrost
Atlantic Ocean.

Less is kKnow asabeiistsuRanais-in the

What the risk looks like in

the user’'s community

Tsunami Risk in Tofino

What is the risk from Tsunamis in Tofino?

Vancouver Island is vulnerable to tsunami
events triggered throughout the Pacific
Ocean. Tele-tsunamis could follow major
earthquake events located near Alaska,
Japan, Russia, Hawai'i, or South America. A
large-magnitude earthquake along a
nearby fault line, such as along the
Cascadia Subduction Zone off the west
coast of Vancouver Island, could result in a
significant tsunami event. The west coast
of the island is at higher risk than the east
coast.

While tsunamis are very rare, the potential
consequences to affected communities
could be very high. Vancouver Island’s
transportation infrastructure, including
highways and ferries, are vulnerable to
tsunamis in several places along the island.
Debris from waves can clog harbours and
inlets, making marine transportation
difficult or impossible in some areas.
Homes and businesses located in the
inundation zone (the area flooded by a
tsunami) can expect to be flooded, moved
off their foundations, or even destroyed.

A 2019 assessment of tsunami risk for the
District of Tofino found that a tsunami
caused by a major earthquake along the
scadia Fault could cause significant
mage to the community. The District
=) h
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Household risk assessment
based on proximity to local
hazard zones

COMMUNITY HAZARD RISK

Information about local
warning & notification systems

Our team has developed profiles for 11 hazards common
to communities on Vancouver Island.

TAITEd 10 the tsUnamT INUNAaton Zong
However, indirect impacts affecting
electrical, water, wastewater,
communications, and transportatign
systems could impact the commyinity ang
the broader region for some tinge follo,

a tsunami.

Tsunami

Each profile includes community risk ratings, expert
summaries, a description of hazard risk across Canada,
and a local risk summary for each partner community.

Warning & Notificatigh Systems

How to be notified abouy/active Tsunami ti
for Tofino?

Tsunami Emergency Siren

@ Warning siren with public
address system

Alert Ready (BC)
B)  receive alerts on mobile devices >

Tsunami Risk tofour Home*

Sources We Used

The sources we used to assess Tsunami risk
for Tofino

Where data exists, information about household risk
ratings, warning and notification systems, and key
community information channels is also made available
to users.

Voyent Alert!

@ Receive alerts through a free
mobile app

District of Tofino Hazard, Risk, and

Vulnerability Assessment
District of Tofino (2019)

Located Within Tsunami Zong

Based on the information availa
CHERP at this time, at least a pol
of your property is located withil
identified tsunami zone

Tofino Tsunami Risk

@ Mitigation Plan >
District of Tofino (2020)

Alert Ready (BC)
Receive alerts on mobile devices

Towards a National Tsunami

@ Hazard Map for Canada:... >

Geological Survey of Canada (2010)

Sources We Used

The sources we used to assess Tsunami riski
for Tofino

District of Tofino Hazard, Risk, and|

@ Vulnerability Assessment
-

o orTr Tavt

* About household risk assessements:

‘We have used the best information available to us to
help assess your home's Tsunami risk. Our systerm
uses the address you provided to help determine your
home's proximity to identified hazard risk zones
based on information provided by your community or
regional district.

Clear indications whether
home is located within
identified hazard zones
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COMMUNITY HAZARD RISK

Our team has developed profiles for 11 hazards common
to communities on Vancouver Island.

Each profile includes community risk ratings, expert
summaries, a description of hazard risk across Canada,
and a local risk summary for each partner community.

Where data exists, information about household risk
ratings, warning and notification systems, and key
community information channels is also made available
to users.

Our sources and links to additional information are also
provided, allowing interested users to learn more about
specific hazards.

TMITed 1o the tsunamTinuNAato
However, indirect impacts affecting X
electrical, water, wastewater,

communications, and transportation
systems could impact the community ang
the broader region for some time follo,
a tsunami.

Warning & Notification Systems

Alert Ready (BC)
B)  receive alerts on mobile devices >

How to be notified about active Tsunami ti
for Tofino?

. ) Sources We Used
Tsunami Emergency Siren

i: Warning siren with public The sources we used to assess Tsunami risk
address system for Tofino

Voyent Alert! District of Tofino Hazard, Risk, and
@ Receive alerts through a free Vulnerability Assessment
mobile app District of Tofino (2019)

@ Alert Ready (BC) Tofino Tsunami Risk

Receive alerts on mobile devices Mitigation Plan
District of Tofino (2020)

Towards a National Tsunami
Hazard Map for Canada:...

The sources we used to assess Tsunami ri e=clogicalbti s eicasaizalo)
for Tofino

Sources We Used

District of Tofino Hazard, Risk, and|

@ Vulnerability Assessment
- ———
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HOUSEHOLD HAZARD RISK A

Homes located within the
tsunami inundation zone

Where detailed risk assessments and geospatial hazard
information exists, our GIS models establish household-
level risk ratings for each residential property in a given
community based on their proximity to identified hazard
zones.

For example,* in the District of Tofino, CHERP allows users .

) ] ) ) o i Homes located outside the
to quickly check if their home is located within a tsunami tsunami inundation zone
inundation or coastal flood zone based on recent studies
completed for the District. Users will receive different
preparedness and response guidance based on whether
their home is located within, near, or well outside of these
hazard zones.

Homes located near the
tsunami inundation zone

* Tsunami risk ratings shown for business and residential properties
in Tofino, along with the official tsunami inundation zone (shown in
dashed lines)

Iy

0.65 1.3 Kilometers 4
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EMERGENCY RESPONSE
PLANNING DATASET

To ensure residents receive relevant preparedness and
response planning information from authoritative
sources, our team has developed a dataset of hundreds
of possible actions along with items for emergency kits
and Grab ‘n Go bags.

= Actions sourced from Canada, the U.S., and abroad, including

Public Safety Canada, Prepared BC, and the Canadian Red
Cross;

= Action descriptions have been simplified and worded to
follow risk communication best practices;

= Each action and item is coded to appear only when it is
relevant to a household’s unique profile; and

= General actions are supplemented with community-specific
information, including local evacuation plans, safe
destination locations, and local emergency information
sources
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HOUSEHOLD PROFILES

To determine which actions are appropriate for a given
household, CHERP collects information about users
homes, vehicles, family members, and pets.

This profile includes information on:

Age
Physical & mental disabilities = Recentimmigrants
Medical & mental health conditions = Pets

Assistive aids

Non-fluent speakers

1

= LGBTQ+ status

=  Car-less households

*» Basements/crawlspaces
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BRINGING IT ALL
TOGETHER

Community Hazard
Exposure & Evacuation
Data
(Per Community)

7
Emergency S Household
Response Planning Characteristics

Database (On Device)

(Shared)
o

Customized Preparedness
& Response Plans

(On Device)
Tsunami Coastal Wildfire Earthquake Contaminant
Flooding Spill
UBC| THE UNIVERSITY . - . .
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EMERGENCY PLANS

CHERP provides users with a set of emergency
preparedness checklists that they can complete in
advance of an emergency and track their progress

They also receive customized emergency Kit lists for each
household member, pet, and vehicle based on the
information that was provided by the users

Should the need ever arise, they can activate one of these
plans by taping on the red exclamation button at the

bottom of the screen....

“

9:29 o fi

Your Plans

Plans Customized to your Unique Needs

Plan how you will get to safety

8 "
\ S
e \ O:
2 J ve
'f‘ v/ ¥/ % = and reconnect with household
¥ \ members in an emergency
\ < S Communication Plan

N Ensure your loved ones know
R, AR @ 0

how you will connect with them
in an emergency

f“:r

Emergency Kits

Household Emergency Plans 0

Recommendations for what you should
include in your customized emergency kits

Prepare your household to respond to local
hazard threats

Vehicles

Personal

Preparedness Plan

Prepare your home and family )
for local hazards

(@)

Dad
Adult (28) o >
5

Grandpa
Adult (75)

Evacuation Plan

Plan how you will get to safety
and reconnect with household
members in an emergency

(®)

Kid
Child (6)

Communication Plan

Ensure your loved ones know Q
how you will connect with them
~eng

@09&

Your Plans

Mom
Adult (27)

2 ®
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EMERGENCY PLANS

Emergency plans can be enacted in just a couple of taps
and each item can be checked off as they are completed

o

Tsunami Coastal Wildfire Earthquake Contaminant
Flooding Spill
. Immediate . Immmediate . Immmediate . Immmediate . Immediate
. 20 minutes . 20 minutes e 20 minutes
e 1hour e 1hour e 1hour
* 3 hours « lday « lday

. 6 hours or more

OF BRITISH COLUMBIA
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USER PRIVACY

CHERP collects some sensitive information from our
users, so the protection of our users’ personal information
Is paramount. All information is stored on user devices
and their encrypted iCloud storage.

Our team only receives a monthly “ping” that contains
broad categorical data in an anonymous and aggregated
form. This is enough to help us understand our users’
needs and to help our partner communities with their
planning while making it impossible to tie responses to
individuals or households.

[=
[}
0

THE UNIVERSITY . - . .
OF BRITISH COLUMBIA Helping Communities Thin the Fog of Uncertainty Around Emergency Preparedness | SURREY BOARD OF TRADE

|

February 8, 2022



PUBLIC LAUNCH

We will be launching the app in six of our partner
communities in a staged roll-out in early 2022.

This will start with the Village of Tahsis and District of
Tofino, followed by our other partner communities as
local data can be incorporated into the app and tested.

_ Tahsis

VANCOUVER
ISLAND

Tofino
L]

Qualicum Beach @

Port Alberni o

Parksville

MNanaimo

Oak Bay
(Contributor)
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LOOKING FORWARD
TO PHASE II

Phase |l of the project, starting in late 2022, will focus on
four key components:

= Development of an Android version;

= Expansion to new communities and provinces;

= New hazard profiles for additional hazards, such as
hurricanes, tornadoes, and avalanches; and

= Continued updates to our dataset of household Sver LN \ _ | _ -~
preparedness and response actions, emergency kit items ' 3

We will be seeking additional community partners from
BC and across Canada for upcoming funding
applications.

Additional information and an “interested community
form” available at: https://ryanreynolds.ca/cherp/

~
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https://ryanreynolds.ca/cherp/

Ryan P. Reynolds

Postdoctoral Research Fellow
School of Community and Regional Planning
University of British Columbia

ryan.reynolds@ubc.ca

Learn more about CHERP:
https://rvanreynolds.ca/cherp
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