





 Objective and community mindsets

 Cascadia Subduction Zone (CSZ) – What is it?

 Regional and local impacts from Cascadia

 Building community resiliency through 
personal preparedness

 Conclusion: 
What mindset are you now?



Building our community resiliency 
through your personal preparedness 



 Those “who don’t know”
 Those who are in “denial”
 Those who plan to “wait and see”
 Those who are “aware and prepared”

Planning & 
Preparedness



What is 
it?

When 
will it 

happen?

How will 
it affect 

me?

Building community resiliency through personal preparedness








https://pnsn.org/outreach/earthquakesources/csz


Cascadia 101
 CSZ is a region off the Northwest coast 

where the Juan de Fuca Plate  (oceanic) 
is pushing beneath the North American 
Plate (continental)

 Southern region of CSZ is historically 
more vulnerable to this event

 Similar in size, impact and intensity to 
the 2004 Sumatra and 2011 Japan
earthquake and tsunami

 15 million people live in the impact 
zone from Northern California to 
British Columbia (600 miles long)

Cascadia Reoccurrence
 Last megathrust, 9.0, earthquake was 

January 26, 1700, submerging and 
flooding coastal forests

 Average between earthquakes 190 –
1,200 years

 OSU study indicates there is a 40% 
chance of a major event in the next 50 
years

 By 2060, if no event as occurred, we will 
have exceeded 85% of all the known 
intervals of reoccurrence in 10,000 years



2023 
USGS

https://www.usgs.gov/media/images/frequency-damaging-earthquake-shaking-around-us




Last activation of Cascadia was Jan. 26, 1700
40% chance of a mega-thrust earthquake 

in the next 50 years *





Characteristics

 Shaking - intense/strong

 Liquefaction

 Coastal subsidence

 Local tsunami

 Aftershocks

 Landslides



 9.0 or greater magnitude (Mw )
 Between 4-6 minutes of continued 

shaking
 Likelihood you will be able to walk 

during the shaking



Regional Areas

Tsunami Impact Area

Coastal

Valley

Cascades

Eastern



Very Strong

Severe

https://gis.dogami.oregon.gov/maps/hazvu/




https://www.earthquakecountry.org/step5/
https://www.youtube.com/watch?v=GSDmqLQmMN0&list=PLs1gMujRSBY2t7JB4VS-AymFwN-6Lvg20
https://www.earthquakecountry.org/step5/
https://www.earthquakecountry.org/step5/


2011 Christchurch

1964 Alaska

A process by which water-saturated 
sediment temporarily loses strength and 
acts as a fluid, like when you wiggle your 
toes in the wet sand near the water at the 
beach. This effect can be caused by 
earthquake shaking. USGS



https://youtu.be/qmVYbjiNWds

Graphics and animation by Jenda Johnson, Earth Sciences Animated

https://youtu.be/qmVYbjiNWds
https://youtu.be/qmVYbjiNWds


1964 Niigata, Japan Liquefaction, Source: unknown






2004 Sumatra

People evacuate with small boats down a road flooded by the tsunami waves in 
the city of Ishinomaki in Miyagi prefecture_JIJI PRESS_AFP_Getty Images



Coastal subsidence will 
create permanent changes 
to our everyday physical 
environment; 
 Coastal shorelines, tide 

levels
 Estuaries, river levels, 

boat ramps, fishing 
“spots”

 Marinas, harbors, bay 
fronts

 Homes, businesses, 
travel routes

Lincoln Co. 
Up to 6-10’ 
Subsidence





https://youtu.be/x0GX_kc7JZo


A tsunami is a sea wave of local or distant origin 
that results from large-scale seafloor 
displacements associated with large earthquakes, 
major submarine slides, or exploding volcanic 
islands. USGS

Know Your 
Zone!!

Distant Tsunami vs. Local 
Tsunami – they are created by 
the same event but energy 
travels in different directions.  

Local comes on shore 
nearest the earthquake fault 
line

Distant travels away from 
the shoreline until it runs out of 
energy, generally when it 
reaches a distant shoreline



Tsunami Inundation Maps (TIMS) - www.oregontsunami.org

http://www.oregontusunami.org/


Green Zone –
Safe Zone

Orange –
Distant 

Yellow –
Local Zone

www.oregontusunami.org
- Neighborhood Maps
- Address Look Up
- Mobile App for Notifications

http://www.oregontusunami.org/


NANOOS 
ADDRESS 

FINDER Mobile 
App

http://nvs.nanoos.org/TsunamiEvac
http://www.nanoos.org/mobile/explorer_app.php


https://www.noaa.gov/explainers/us-tsunami-warning-system




 Tsunami Advisory: Take Action—A tsunami with potential for strong currents or 
waves dangerous to those in or very near the water is expected or occurring. There 
may be flooding of beach and harbor areas. Stay out of the water and away from 
beaches and waterways. Follow instructions from local officials.

 Tsunami Watch: Be Aware—A distant earthquake has occurred. A tsunami is 
possible. Stay tuned for more information. Be prepared to take action if 
necessary.

 Tsunami Information Statement: Stay Informed—An earthquake has occurred, or a 
tsunami warning, advisory or watch has been issued for another part of the ocean. 
Most information statements indicate there is no threat of a destructive tsunami.

 Tsunami Warning: Take Action—Danger! A 
tsunami that may cause widespread flooding 
is expected or occurring. Dangerous coastal 
flooding and powerful currents are possible 
and may continue for several hours or days 
after initial arrival.

Know Your 
Warnings!



Mobile 
Preparedness App

VIDEO LINK

https://www.tsunami.gov/?page=productRetrieval
https://earthquake.usgs.gov/ens/
https://www.oregon.gov/oem/hazardsprep/pages/orshakealert.aspx
http://www.nanoos.org/mobile/explorer_app.php
https://www.youtube.com/watch?v=Wv_5CavpeHk


 Can arrive 4 + hours after 
the earthquake, closest 
location is from the Gulf 
of Alaska

 Distant zone is much 
smaller than local zone, 
lower damage and 
flooding 

 Warning –YES, National 
Tsunami Warning System

 Technology available to 
notify the general public

Know Your 
Zone!!



 First Wave of Arrival
 Beach/shoreline 15 – 25 

minutes
 Upriver, estuaries 30-40 

minutes
 Further inland penetration 
 Warning –YES, 

Earthquake is the only 
warning you will receive

 Tsunamis travel at 500mph 
on the open ocean





Aftershocks are earthquakes that 
follow the largest shock of an 
earthquake sequence. They are 
smaller than the mainshock and 
within 1-2 rupture lengths distance 
from the mainshock. Aftershocks
can continue over a period of weeks, 
months, or years. 

Foreshocks are relatively smaller 
earthquakes that precede the largest 
earthquake in a series, which is 
termed the mainshock. Not all 
mainshocks have foreshocks.

USGS

https://www.usgs.gov/media/videos/foreshocks-mainshocks-and-aftershocks


www.scec.org/scecvdo






Landslides in Ferndale, WA

2010 Taiwan

Japan



Damage to 
homes

Damage to 
schools

Damage to 
businesses

What is the most 
important failure that 

will affect YOUR
community and YOUR

daily life after a 
catastrophic 
earthquake?









2023 UPDATE – This is improving across Oregon –
Many Schools have been seismically retrofitted or rebuilt!



U.S. Geological Survey 
Fact Sheet-111-95, 1995 
Averting Surprises in the Pacific Northwest
Scientists recently discovered strong evidence that 
great earthquakes (magnitude 8 to 9) have 
repeatedly struck the Pacific Northwest in the past 
several thousand years, most recently about 300 
years ago. 

This discovery has spurred the reinforcement of 
existing structures and changes in building codes in 
the region--measures that will save lives and reduce 
damage in future earthquakes. In the early 1990's, engineers and public officials redrew a 

map of earthquake shaking hazards in the Pacific 
Northwest, http://pubs.usgs.gov/fs/1995/fs111-95/

Difficult decisions must still be made about preparing for future earthquakes in the Pacific Northwest: 
• Should building standards near the Pacific coast be raised even further, to the highest level of earthquake-

shaking hazard in the Uniform Building Code? 
• Should the zone of this highest hazard level also include much of the Puget Sound area, where a large 

earthquake occurred 1,000 years ago on a shallow earthquake fault that passes beneath downtown Seattle? 
• Should federal and state agencies spend several hundred million dollars on further increasing the earthquake 

resistance of bridges, as recently proposed by state highway engineers in Oregon and Washington? 

http://pubs.usgs.gov/fs/1995/fs111-95/




https://www.oregon.gov/gov/policies/Pages/oregon-resiliency-report-transportation.aspx


Federal, State, Local
 FEMA/Federal Response

 Cascadia Response Plan

 State of Oregon: 

 Oregon Resiliency Plan

 Cascadia Playbook

 Local – County
 Emergency Operations Plan
 Exercises and Training
 Community Outreach

 Local – City and Public Safety
 Emergency Operations Plans
 Emergency Response Plans



Regional Areas

Tsunami Impact Area

Coastal

Valley

Cascades

Eastern



Cascadia Subduction Zone - Mw 9 Scenario, Impact and Restoration of Services Estimation 

Oregon Resilience Plan 
Cascadia Impact Zone (1) 

Local 
Tsunami Zone 

Coastal Zone Valley Zone Eastern Zone 

DOGAMI Map of Simulated 
Damage Potential (2) 

Mw 
X 

Mw 
IX - VIII 

Mw 
VII – VI 

Mw 
VII - V 

Drinking water and sewer 
service Restoration of 

services 
undetermined 

due to the 
magnitude of 

expected 
complete 
damage 

1 to 3 years 
1 month to 

1 year Minimal 
impact and 

loss of 
services; 

restoration of 
services should 

begin 
immediately 

Electricity 3 to 6 months 1 to 3 months 

Police & Fire Stations Undetermined 2 to 4 months 

Healthcare facilities 
3 years or 

greater 
18 months 

Highways,  priority roads Undetermined 
6 to 12 months 
for partial rest. 

(1) Oregon Resilience Plan - http://www.oregon.gov/OMD/OEM/osspac/docs/Oregon_Resilience_Plan_Final.pdf  
(2) Dept. of Geology and Minerals - http://www.oregongeology.org/pubs/ofr/p-O-13-06.htm  
 

2016 – Department of Energy –
Estimate 3-6 weeks before fuel will arrive West of the Cascades


		Cascadia Subduction Zone - Mw 9 Scenario, Impact and Restoration of Services Estimation



		Oregon Resilience Plan

Cascadia Impact Zone (1)

		Local

Tsunami Zone

		Coastal Zone

		Valley Zone

		Eastern Zone



		DOGAMI Map of Simulated Damage Potential (2)

		Mw

X

		Mw

IX - VIII

		Mw

VII – VI

		Mw

VII - V



		Drinking water and sewer service

		Restoration of services undetermined due to the magnitude of expected complete

damage

		1 to 3 years

		1 month to

1 year

		Minimal impact and loss of services; restoration of services should begin immediately



		Electricity

		

		3 to 6 months

		1 to 3 months

		



		Police & Fire Stations

		

		Undetermined

		2 to 4 months

		



		Healthcare facilities

		

		3 years or greater

		18 months

		



		Highways,  priority roads

		

		Undetermined

		6 to 12 months for partial rest.

		



		(1) Oregon Resilience Plan - http://www.oregon.gov/OMD/OEM/osspac/docs/Oregon_Resilience_Plan_Final.pdf 

(2) Dept. of Geology and Minerals - http://www.oregongeology.org/pubs/ofr/p-O-13-06.htm 









• A lifeline enables the continuous operation of 
critical government and business functions 
and is essential to human health and safety or 
economic security.

• Lifelines are the most fundamental services in 
the community that, when stabilized, enable all 
other aspects of society to function.

• Objectives-based response that prioritizes 
the rapid stabilization of Community Lifelines 
after a disaster.

https://www.fema.gov/emergency-managers/practitioners/lifelines
https://www.fema.gov/emergency-managers/practitioners/lifelines


• Activate emergency/business continuity plans
• Establish communications local/state/federal
• Clear critical routes to services
• Assess critical services
• Assess and establish temporary sheltering
• Establish basic medical assistance
• Establish distribution of food and water
• Prevent cascading effects on at-risk and 

sheltered populations
• Prepare to receive external support
• Support emergency repairs on lifelines

Food/Water

Shelter

Medical 

Communications

Emergency 
Services

Fuel

Utilities 



2022 FEMA Region 10, Cascadia Response Plan Overview



 Catastrophic Mgmt. Services Contract
 Naval Beach Landing Zones
 Fuel Management Plan



Prepare 
for 

Island 
Life



Psychological

Communication Plan

Meeting Place

Emotional Recovery

Physical

Shelter & Warmth

Water & Food

Medical & Sanitation



Survival 
Priority!!

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwi2tJ7Yq5b3AhU5IDQIHQblD0QQFnoECAQQAQ&url=https%3A%2F%2Fwww.oregon.gov%2Foem%2FDocuments%2F15022_OEM_Shaky%2520Ground_2018%2520v4.pdf&usg=AOvVaw32tPcNRT6_D-SX8qtCR1hL






Continued 
Operations

Immediate  
Occupancy Life Safety Collapse 

Prevention

0% LOSS 100%



Survival 
Priority!!





1 gal per person per day – Do you have this capability TODAY??

Survival 
Priority!!



What kind of food to use?
• Specialty diet foods
• Everyday foods
• Long term shelf life
• Low sodium, easy preparation

Storage and cooking
• At least 3 weeks in your home
• Rotate through annually
• Heavy duty pots for open flame

Don’t forget your pets
• Have food & water for 3 weeks
• Keep extra food in car go kit

Survival 
Priority!!

Items to consider:
• Beans
• Rice
• Peanut Butter
• Canned and dried meats





Survival 
Priority!!

Portable bathrooms will 
not be available…shovel 
will be one of the most 

useful tool; plan ahead…
know where to go!!



You are your own 
first responder

Get trained in first 
aid, have extra 

supplies on hand

Survival 
Priority!!



Have a kit or cache for all 
areas of your life
 In your car
 At work
 At home
 For your pets 
 For your neighborhood



 First Aid 
 CPR
 American Red Cross
 Amateur Radio (HAM)
 CERT 
 Medical Reserve Corps



Survival 
Priority!!



Survival 
Priority!!



A 12 step guide of activities to assist you with 
completing your personal family preparedness 
plan. www.lincolncountysheriff.net

http://www.lincolncountysheriff.net/


Glasses Shoes Poncho

Headlamp 
(flashlight) Gloves Extra set 

of car keys

Survival 
Priority!!

During earthquake, stay in your bed 
until safe to evacuate

Secure a bag of key supplies 
to all beds in your home and go bag 

for hotel visits

Practice evacuating your house from 
your bedroom during night time



Insurance Protection

Inventory – what is 
important and valued to 
you

Documents – who are you? 
How do you recreate who 
you are; wherever you are?

Preparing Your Finances for an Emergency  -
Emergency Financial First Aid Kit (EFFAK) Overview 
www.ready.gov/financialpreparedness\

https://www.fema.gov/sites/default/files/2020-08/effak_Toolkit_20190904.pdf


Use your Internet search browser to locate these resources on-line or stop by 
your local emergency management, government or public safety office for  
more information
 Ready.Gov 
 Lincoln County Emergency Management 
 Office of Oregon Emergency Management 
 Oregon Resilience Plan
 Oregon Health Authority
 FEMA, Food and Drug Administration, Center for Disease



 Risk next 50 years?
 Foreshock before main shock?
 Type of shaking to expect?
 Estimated # of minutes of main shock 

shaking?
 # of days of aftershocks & magnitude?
 Speed of incoming tsunami?
 # hours/days of tsunami surge?
 Time tsunami surge inundation will stay in 

the zone?
 Aftershocks trigger another tsunami?
 Coastal subsidence estimation?
 Estuaries/rivers water levels after tsunami?
 Ocean floor and estuary changes?
 Early earthquake warning and Cascadia?
 Wood frame buildings performance?

https://www.oregongeology.org/pubs/fs/cascadia-planning-for-em-and-public.pdf


 Oregon DOGAMI Cascadia FAQ Sheet
 Oregon DOGAMI Tsunami Clearinghouse
 CREW - Cascadia Region Earthquake Workgroup
 OSSPAC – Oregon Seismic Safety Policy 

Advisory Commission
 NANOOS – Northwest Association of 

Networked Observing Systems
 PNSN – Pacific Northwest Seismic Network
 USGS – US Geological Survey
 Video – EERI – Earthquake Engineering Research 

Institute Japan Tsunami 3/11/2001 Unedited Part 
1

https://www.oregongeology.org/pubs/fs/cascadia-planning-for-em-and-public.pdf
https://www.oregongeology.org/tsuclearinghouse/
https://crew.org/
https://www.oregon.gov/oem/Councils-and-Committees/Pages/OSSPAC.aspx
http://www.nanoos.org/
https://pnsn.org/outreach/earthquakehazards/liquifaction
https://www.usgs.gov/
https://www.youtube.com/watch?v=Cys8581RSXE


Lincoln County Oregon Emergency Management

Lincoln Alerts –
• Mobile App – Powered by Everbridge

Lincoln County Sheriff’s Office – Emergency 
Management Division website

https://www.facebook.com/lcemergencymanagement
https://www.co.lincoln.or.us/789/Lincoln-Alerts
https://www.co.lincoln.or.us/708/Emergency-Management


Build your personal and community resiliency
 Develop your response plan
 Build your survival skills 
 Mitigate what you can
 Increase your emergency supplies
 Practice your response plans

Aware and Prepared!!



Contact Information: 
Virginia “Jenny” Demaris
Lincoln County Sheriff’s Office
Emergency Manager
vdemaris@co.lincoln.or.us
(541) 265-4199

Presentation can be viewed at our 
earthquakes hazard page on our County 
website - Hazards: Earthquake | Lincoln 
County Oregon

mailto:vdemaris@co.lincoln.or.us(541)
https://www.co.lincoln.or.us/749/Hazards-Earthquake
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