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Presenter
Presentation Notes
4th year PhC

Background in geology and geophysics focusing on volcanic hazards

Majority of my phd work was using satellite-based methods to contribute to new volcanic hazard monitoring tools for areas in which traditional methods are impossible or difficult to perform

Volunteered for four/five years with CVO, HVO doing field work including placing instrumentation on Mt Rainier 

Acknowledge community partners / USGS / collaborators



Overview of Talk 2

Problem:
In the event of a lahar 

emergency, some parents in 
local lahar zones want to 

collect their child from school 
during a school evacuation

Background on lahars

Risk to local communities

Preparedness and evacuation concerns

Research approach

Summary



What is a Lahar? 3

YouTube / Studiobirujogja

Flow of water, ash, 
boulders, trees, debris 

Flows ~water, but 
dense ~wet concrete

Leaves behind layer of 
hard, rocky sediment

2003 Semeru lahar

Presenter
Presentation Notes
Walk through what lahar contains as lahar is approaching in video



What is a Lahar? 4

Ed Ruttledge / USGS

Flow of water, ash, 
boulders, trees, debris 

Flows ~water, but 
dense ~wet concrete

Leaves behind layer of 
hard, rocky sediment

1980 Mount St Helens lahar deposit

Presenter
Presentation Notes
Lahar deposit from 1980 MSH

Can see that it’s dep enough to have buried this bridge, but is dense enough to support large boulders



How Do Lahars Form? 5

Jessica Ghent

View from Emerald Ridge of lahar deposits

Source 
mechanisms

• Eruption

• Precipitation

• Landslide / flank 
collapses

“No-notice lahar”

Still weak rock near 
summit in <30

Presenter
Presentation Notes
Typically associate lahars w/ eruptions, but can also happen months/years later from heavy precip...




Previous Deadly Lahars 6

Jacques Langevin / Sygma / Getty Images

Nevado del Ruiz
Colombia, 1985

Presenter
Presentation Notes
Small eruption, but deadliest lahar in recorded history – Destroyed Armero, killed 25,000

https://medium.com/@Hydrau/remembering-the-armero-river-lahar-colombia-1985-23bc418488a4



Previous Deadly Lahars 7

Raymundo S. Punongbayan / PHIVOLCS

Pinatubo
Philippines, 1991

Presenter
Presentation Notes
Buried home 2 months after initial eruption

https://pubs.usgs.gov/fs/1997/fs114-97/



Previous Deadly Lahars 8

Citation

Marapi Indonesia, 
2024

Presenter
Presentation Notes
Caused by heavy rains ~6 mo after eruption

https://www.washingtonpost.com/world/interactive/2024/photos-scene-indonesia-after-flash-floods-cold-lava-killed-least-44-people/



Mt Rainier Lahar History 9

Heavily glaciated

History of large lahars

• Osceola flow ~6000 years 
ago reached Tacoma

Not always from an 
eruption

• Electron mudflow ~500 
years ago

• No eruption in geologic 
record  

Legend

Osceola Lahar

National Lahar

Electron Lahar

Inlets of 
Puget Sound
Source of
Osceola Lahar

Cone of Mt Rainier

Margin of 
Puget Sound 
lowland

USGS

20 kilometers0 5 10

0 5 10 miles

Revised August 2012 

Notable 
Past Lahars

Presenter
Presentation Notes
Lahars remain a problem every year, and the threat is global, but this risk exists much closer to home as well

Glaciated, lots of available water to mobilize the volcanic sediments that are on the volcano

History of...

Remember I said not always during eruption, Electron flow... 

That is thought to be because of another source *SWITCH*

https://volcanoes.sdsu.edu/Lahars.html



Mt Rainier Lahar Risk 10

Jessica Ghent

Electron flow deposits and Tahoma headwall from Emerald Ridge

Source 
mechanisms

• Eruption

• Precipitation

• Landslide / flank 
collapses

“No-notice lahar”

Still weak rock near 
summit in <30

Presenter
Presentation Notes
Mentioned precip, but another non-eruptive source is large collapse of rock that ... WHAT? MELTS ICE? ROCK CONTAINS WATER? MOBILIZES MATERIAL




Mt Rainier Lahar Risk 11

Jessica Ghent

Source 
mechanisms

• Eruption

• Precipitation

• Landslide / flank 
collapses

“No-notice lahar”

Still weak rock near 
summit in <30

Electron flow deposits and Tahoma headwall from Emerald Ridge

Presenter
Presentation Notes
Given how heavily the volcano is instrumented, an eruption would likely come with at minimum, weeks or months of warning, but sudden large collapse can’t really be forecasted

”No Notice” 

Still weakened rock from Electron Mudflow

*Point out Tahoma headwall on pic



Mt Rainier Lahar Risk 12

USGS

2022 
simulation of 
landslide and 
lahar

Note the 
depths!
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0.1 to 0.25

< 0.1

Presenter
Presentation Notes
Model from USGS shows hypothetical lahar from further collapse of Tahoma headwall

https://www.usgs.gov/media/images/d-claw-computer-simulation-a-landslide-begins-mount-rainiers-west-flank-tahoma-glacier



13Mt Rainier Hazard Map

~150,000 residents

Orting, Puyallup, 
Sumner, Carbonado, 
etc.

Lahar could reach towns in <1hr!

Presenter
Presentation Notes
This lahar risk is of particular concern for communities to the W

Quite developed area now, ~150,000 people live within the hazard zone.

In the event of large lahar, some towns have less than 1 hr to evac 



14Existing Preparedness Efforts

Rainier Lahar 
Detection System

Warning sirens

Text alerting system

EM teams and coalitions

School evacuation drills

R. JunellPierce Co.A. Darold

Presenter
Presentation Notes
To prevent a potential disaster in these communities, efforts have been underway for decades to increase local preparedness

Monitoring network

Sirens

Text alerts

Working groups for evac planning, messaging, etc.

One of these efforts I'll be focusing on the rest of the talk is school evacuation drills



Preparedness Efforts: School Drills 15

Pierce County TV

For ~20 years, schools have done 
lahar evacuation drills

Full-scale drills every few years 
(Puyallup, Orting, Sumner, Bonney 
Lake, Carbonado, Wilkeson, Buckley)

~45,000 students and school staff 
participated in March 2024 drill

Aim for annual drills when possible 
(Orting this May)

C. Driedger / USGS

2002 Orting drill

2019 Orting drill

Presenter
Presentation Notes
The most at-risk communities, in inundation zone, have evac plans for both schools and general community

Drills have grown immensely in scale, drill last year had ~45,000...

Annual lahar drills when feasible are state law, towns like Orting are doing a smaller one next month


https://www.researchgate.net/figure/Students-practice-evacuation-during-a-2002-lahar-drill-in-downtown-Orting-During-an_fig2_315852902



Preparedness Efforts: School Drills 16

Pierce County TV

PROBLEM: Parents still want to collect 
their children from school

Places parents in harm’s way

• Traffic jams

• Driving into lahar zone

Family gathering in other emergencies
• 2011 Tohoku tsunami

• Active shooter situations

Why parents disregard evacuation 
guidance is poorly understood

C. Driedger / USGS

2002 Orting drill

2019 Orting drill

Presenter
Presentation Notes
Brings us back to problem... Schools have demonstrated that they can mobilize mass of students along an evac route, but parents, going back many years, have said they’d go collect their child or they don’t trust the school to evac their child

Would involve first of all evacuating by car, but also driving into lahar zone... Horrible situation to envision

Seen family gathering in other...

Crucial to have monitoring system, evac guidance, etc., but if people will disregard this guidance, we can’t address that with physical science. 

If we want to understand and change people’s behavior, we have to use social sciences and ask WHY

Reality is that WHY is poorly understood... Not enough to just say, well they’re their parents, of course they would try to get their kids. We can’t do anything about them being their parents. BUT if there are underlying concerns about the school caring for their children that are impacting parents’ behavior, THAT we can try to understand and then adjust interventions accordingly. 

To look at parents behavior in this scenario, good to start with a behavioral model that fits the situation


https://www.researchgate.net/figure/Students-practice-evacuation-during-a-2002-lahar-drill-in-downtown-Orting-During-an_fig2_315852902



Protective Action Decision Model 17

Modified from Lindell & Perry (2012)

Warning
messages

Channel access 
and preference

Information 
sources

Social
cues

Environmental
cues

Receiver
characteristics

Stakeholder
perceptions

Threat
perceptions

Protective action
perceptions

Predecision processes
• Exposure
• Attention
• Comprehension

Protective action 
decision making

Behavioral response
• Information search
• Protective response
• Emotion-focused 

coping

Situational
facilitators

Situational
impediments

External Factors Psychological Processes Response

Presenter
Presentation Notes
To understand people’s behavior, it’s helpful to follow a behavioral model

series of external factors that make you aware of a problem, psychological processes that influence your decision-making, and then your response




Protective Action Decision Model 18

Modified from Lindell & Perry (2012)

Warning
messages

Channel access 
and preference

Information 
sources

Social
cues

Environmental
cues

Receiver
characteristics

Stakeholder
perceptions

Threat
perceptions

Protective action
perceptions

Predecision processes
• Exposure
• Attention
• Comprehension

Protective action 
decision making

Behavioral response
• Information search
• Protective response
• Emotion-focused 

coping

Situational
facilitators

Situational
impediments

External Factors Psychological Processes Response

Presenter
Presentation Notes
Focus on someone’s perception of a protective action e.g., school-led evacuation, and their corresponding behavior



Protective Action Decision Model 19

How do parents 
perceive the school 

evacuations?

What is their 
subsequent behavior?

Presenter
Presentation Notes
In simpler terms... How do parents perceive... And what is...




Protective Action Perceptions: Efficacy 20

Efficacy

Self-Efficacy Proxy EfficacyResponse Efficacy

Am I capable of evacuating 
my child?

Is someone else capable of 
evacuating my child? 

Is an evacuation effective at 
keeping my child safe?

Presenter
Presentation Notes
Can look at parents’ perceptions through the lens of efficacy

Types of efficacy



Protective Action Perceptions: Efficacy 21

Proxy Efficacy

Is someone else capable of 
evacuating my child? 

Presenter
Presentation Notes
Focusing on proxy efficacy bc...



Protective Action Perceptions: Efficacy 22

Do parents think school 
evacuations can keep their 

child safe from a lahar?

Will parents try to pick up 
their child from school during 

a lahar evacuation?

Presenter
Presentation Notes
Now that we’ve fully boiled this down, really what we want to know is ...



Research Questions 23

What factors influence parents’ confidence in the effectiveness of 
school evacuation plans during a lahar?

Presenter
Presentation Notes
Since this is a chapter of my PhD, I have to approach this from a nuanced perspective that contributes not only useful information to the community but new knowledge to science literature



Research Questions 24

What are potential opportunities to increase parents’ confidence in 
the effectiveness of these plans?

Presenter
Presentation Notes
Among parents...



Mixed Methods Approach 25

QualitativeQuantitative

Interviews

Smaller “dataset”

Gain deeper understanding 
of perspectives

Survey

Larger “dataset”

Make broad statements 
about perspectives

+

Presenter
Presentation Notes
Surveys + Interviews



Phase 1:
• Survey parents

• Orting, Sumner, 
Puyallup 
(Cascade 
Christian 
Schools)

• Distribute 
electronically

Phase 2:
• Hand out new 

educational 
materials

• Repeat survey

Phase 3:
• Interview parents

Mixed Methods Approach 26

Section 1: Mt Rainier and Lahars
6 Questions

Section 2: Mitigatory Systems
5 Questions

Section 3: Confidence and Intentions During Evacuation
1 Question

Section 4: Factors Impacting Decision-making
2 Questions

Section 5: Demographic Questions
5 Questions

Presenter
Presentation Notes
Mention the broad topics of survey

Where (districts expressed interest)

Electronically through school person

Formatted to work on both computer and phone



Survey of Parents 27

Section 1: Mt Rainier and Lahars



Survey of Parents 28

Section 1: Mt Rainier and Lahars



Survey of Parents 29

Section 2: Mitigatory Systems



Survey of Parents 30

Section 2: Mitigatory Systems



Survey of Parents 31

Section 3: Confidence and Intentions During Evacuation



Survey of Parents 32

Section 4: Factors Impacting Decision-Making



Broader Project: “Lahar Ready” 33

Phase 1:
• Survey parents

• Orting, Sumner, 
Puyallup 
(Cascade 
Christian 
Schools)

• Distribute 
electronically

Phase 2:
• Hand out new 

educational 
materials

• Repeat survey

Phase 3:
• Interview parents

J. Christie (2024)

Prototype outreach materials for USGS, WAEMD, PCDEM, EPIC

J. Christie (2024)

Presenter
Presentation Notes
Survey is part of new CVO effort called “Lahar Ready” to increase lahar preparedness in the region. To accompany that, new materials being created by James Christie, collab’or in UK

Prototypes, flyer, PCs, magnets, website  still receiving and incorporating feedback from agencies and community partners

Hope to be ready for some small scale test runs in near future

Follow-up survey will ask same questions with additional section for feedback on materials

Will also allow us to gauge any attitude changes after material distribution




Broader Project: “Lahar Ready” 34

Phase 1:
• Survey parents

• Orting, Sumner, 
Puyallup 
(Cascade 
Christian 
Schools)

• Distribute 
electronically

Phase 2:
• Hand out new 

educational 
materials

• Repeat survey

Phase 3:
• Interview parents

J. Christie (2024)

Prototype outreach materials for USGS, WAEMD, PCDEM, EPIC

J. Christie (2024)

Presenter
Presentation Notes
Finally, at some point after repeat survey, also look to interview parents to dig futher into their perspectives about school lahar evacs



How Will Results Be Used? 35

Evolve existing 
outreach efforts 
 New materials

Increase local 
lahar knowledge 

and preparedness

Understand 
parents’ attitudes 

toward school 
evacuations

Change expected 
behavior of 

parents who want 
to go to school

Presenter
Presentation Notes
Results will be used by EMs, school districts, broader research groups 



Summary 36

Lahar risk for many 
communities west of 
Rainier

Goal: Understand 
parents’ decision-making 
and change behavior

With preparedness, lives 
can be saved
NATURAL EVENTS DO 
NOT NEED TO BECOME 
NATURAL DISASTERS!

Jessica Ghent

NATURAL EVENTS DO NOT 
HAVE TO BECOME NATURAL 

DISASTERS!

Presenter
Presentation Notes
Work is ongoing, but hoping to make a real difference within these communities should a lahar occur 



Questions? 37

Thank you to our collaborators, 
community partners, and funding 

sources:

NATURAL EVENTS 
DO NOT NEED TO 
BECOME NATURAL 
DISASTERS!

Jessica Ghent

Contact info:
jghent@uw.edu

Presenter
Presentation Notes
Acknowledge collaborators / partners again

If you have any thoughts on how to implement these types of community changes, love to hear it

Happy to take questions
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