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Earthquake Risk: The 
Canadian Context

• Elevated risk around 
northern circumference of 
country
• Resulting from glacial rebound

• Cascadia subduction zone is 
about due for a rupture
• 13 megathrust events in the 

last 6,000 years
• About 300 years since the last 

megathrust event

Cassleman; July 8, 2019 Canadian Geographic



What happened in the US
Revised technical 

implementation plan for 
the ShakeAlert system

(Given et al., 2018)

• “The physics of the problem”
• The sociology of the problem 

is notably missing

Given, D.D., Allen, R.M., Baltay, A.S., Bodin, P., Cochran, E.S., Creager, K., de Groot, R.M., Gee, L.S., Hauksson, E., Heaton, T.H., Hellweg, M., Murray, J.R., Thomas, V.I., Toomey, D., and Yelin, T.S., 2018, Revised technical implementaNon plan for the ShakeAlert system—An earthquake early 
warning system for the West Coast of the United States: U.S. Geological Survey Open-File Report 2018–1155, 42 p., h[ps://doi.org/10.3133/ofr20181155. [Supersedes USGS Open-File Report 2014–1097.]



Ge:ng alerts to the public

Both earthquake 
magnitude and 
earthquake intensity 
thresholds determine 
EEWS alerts



But not earthquakes feel the 
same

“Did you feel it?” data 
collected by the USGS 
• Four earthquakes of the 

same magnitude
• Intensity (did you feel it?) is 

markedly different in the 
Eastern US compared to 
Western US

• Source: United States 
Geological Survey, 2018

USGS, 2018
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ConflaCon of Earthquake 
Magnitude and Intensity

• Washington Post showed 
Bullseye diagram for event in 
Mexico

• NPR repor6ng on the Hunga
Tonga-Hung Ha’apai volcano 
erup6on: “Seismologists 
reported that the erup6on 
was like a M5.8 earthquake. 
It was intense.”



The sociology of the 
problem (McBride et al., 2022)

• Because not everyone is a 
geophysicist having developed 
the early warning system

• Why do people behave the way 
they do during the earthquake?

• How do people understand 
EEW alerts?

• Do people take protective 
action? What kind?

• What are the social effects of 
false or delayed alerts?



The Magnitude/Intensity 
Conflation Problem

• A three-pronged 
approach

• Linguistics Approach

• Historical Approach

• Socio-Cultural Approach



Linguistics Approach
Questions:
• How does science talk to the 

public about “earthquakes”, 
“magnitude”, “intensity”, etc.?
• “A quake hit/struck…”

Approach:
• Conceptual metaphor theory
• Media (inc. social media) analysis
• Develop and implement (teach 

the media?) new prioritizations, 
descriptors, and metaphors

Possible outcomes:
• Scope and scale of confusion 

that may be held by general 
public 

• Linguistic strategies to mitigate 
conflation, effective framing



Historical Approach Questions
• How have the concepts of 

magnitude and intensity 
developed historically?

Approach
• Research historical development 

of the concepts
• Develop case study with 

activities to help teach target 
concepts

Possible outcomes
• Identify sources of confusion 
• Develop interventions, such as 

historical case study or case 
studies



Socio-Cultural Approach Ques%ons:
• How have Canadians taught about 

magnitude and intensity
• How do others in seismically ac7ve 

regions teach these concepts
• How do other regions message to the 

public differently (Japan, for example)?

Approach:
• Research how Canada and other 

countries message to their public about 
these concepts

• Compare and contrast educaBonal goals 
and outcomes in different regions

Possible outcomes:
• idenBfy and describe how educaBon 

/outreach materials support effecBve 
communicaBon by experts and others



Taking a Design Approach
Discovery phase
• Linguistic approach
• Potential synergy with separate but 

related project on metaphors (like 
stress , crust, and body) and how they 
influence novice thinking

• Historical approach
• Beginning of literature review/ 

annotated bibliography of primary 
sources discussing earthquakes

• Socio-cultural approach
• Consultation with people in key 

positions or with specific knowledge
• Desktop Study ~ constructing a Seismic 

Science Education Inventory to identify 
gaps, issues and best practice case 
studies

(After IDEO & Riverdale County School, 2017)
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What questions do you 
have? Thank you!

• Glenn Dolphin
• glenn.dolphin@ucalgary.ca

mailto:glenn.dolphin@ucalgary.ca

