THE CASCADIA COASTLINES AND PEOPLES
HAZARDS RESEARCH HUB

Most Effective Methods for Educating Three Population Demographics at Risk of —~
Cascadia CoPes Hub Large-Scale Lahars Originating from Mt. Rainier

Bodhi Merrill

\

.5""

PR

Department of Geology, California State Polytechnic University, Humboldt, Arcata CA 95521 f‘f\

Background

Lahars are defined as water saturated debris flows originating
from a volcano and traveling at high speeds downslope
inundating low lying areas. These flows are among the most
threatening of volcanic hazards and have been historically
responsible for property damage and loss of life. Lahars are
unique in their ability to be triggered independently of a
volcanic eruption which makes predicting their occurrence
challenging. Mt. Rainier in central Washington poses one of
highest risks for lahars to adjacent communities and
surrounding populated areas. Mapping of past lahar deposits
has confirmed that Mt. Rainier is capable of producing
large-scale lahars that could travel many miles and
significantly impact communities (Wei and Lindell, 2017).

Population Variation Data of Communities
Within the Lahar Hazard Zone Identified by
Wood and Soulard (2009)

Mt. Rainier Hazard Zone (USGS, 2016)

See Mount Ralmer Inset Maps for Zones to the North and the West 2
: ) W7

; . A, o -I,IIII ” p
Muck’eshoof Indian Res. G NS e,

Puyallup Indian Res. v l = 3
Tacoma Q /
— rreen £

Enumclaw
Puget Puyallup O White A \
5 b Greenwater Volcano Hazard Zones
Sound | 4 ‘ N
S N Near—volcano: lava
' Buckley ”"‘I ' ) \ane @l | and pyroclastic flows,
7 N [ Mountain Lake o i o " thick tephra, lahars,
N2 \@ Carbonado, / ) ~ ballistic ejecta, rock fall
Nisqually Graham / (A & // "\ 7 Lahars
e ) NG L5 (volcanic mudflows):
Indian Res. y \ @ K; W\ /0'0” R"'»’e f s potentially far-travelled in
e ) LRI‘I//, . \\‘W £ q Y. valleys draining volcano
.,‘\' / \\x, { A
TR, A T ) \,-. ‘*»\ Volcanic ash
{ McKenna \43( S : (not shown): fine \
: il A Z fragments of volcanic
jl,}_ o Mount Sunns&L // ; rock carried downwind
| 9@7; () _Eatonville Ralﬂlel' e
2y 4 P @ o X 14,410"
(4,392m)
= T Paradise
/'Ir) 3 \ D%, \L '
ey shford Longmire )
= ~ / e !

O Centralia
g Rimrock

Lake

wE— st
&\ . R\\
\N /' &
© Morton & $
;))’,/. — s F’
s . J ‘
< . oGk Hazard Zone : [|] TN ? 110 Wiles
Content and graphics Riffe - e . ERRER T
current as of March, 2014 J ake w i \ . 0 5 10 Kilometers

Study Goals

ldentify Populations at highest risk from a Mt. Rainier Lahar
® Evaluate most effective risk communication and outreach
strategies

Populations Within Hazard Zone Identified by
Wood and Soulard, (2009):

® Residents: 78,049

® Employees: 56,678

® Tourists: 150 public venues including 57 overnight tourist
accommodations
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Communities in lahar-hazard zone(x-axis number):
1. Alonga 9. Lewis County (remainder) 17. Fife 25. Tacoma
2. Auburn 10. Ashford 18. Greenwater 26. Waller
3. Enumclaw 11. Bonney Lake 19. Orting 27. Wilkeson
4. Federal Way 12. Buckley 20. Prairie Ridge 28. Pierce County (remainder)
5. Lakeland South 13. Carbonado 21. Puyallup 29. Nisqually Indian Community
6. Milton 14. Eatonville 22. South Hill 30. North Yelm
7. Pacific 15. Edgewood 23. South Prairie 31. Thurston County (remainder)
8. King County (remainder) 16. Elbe 24. Sumner
Strategic Cumulative
Guided by clearly articulated, Supports ongoing, positive encounters
audience-specific goals and objectives, between scientists and publics via
including changes to one’s own views multiple pathways

and behaviors

Reflexive

Operates in
iterative loops of
relection and

Evidence Based

Builds from knowledge
generated by research and
practice about, trust

learning, and behavior adaptation.
change.
Equitable Reciprocal
Recognizes systemic injustices Grounded in two-way
in science and exchange and mutual
society,acknowledges biases, meaning-making

and is intentionally inclusive.

Diagram of SCREE methodologies as described by Garlick et. al.
(2025). SCREE is a six point framework of effective public
engagement with scientific outreach.

Discussion

Communication to Residents

Garlick et. al. (2025) developed a six point framework for
effective science communication to community members
(SCREE model). The goal of SCREE is to engage in multiple
targeted community outreach programs using evidence-based,
equitable, and respectful methods.

Communication to Employees

Employees educated in a evacuation plan were able to put the

emergency plan into action much more effectively (Renschler
et. al., 2016).

Communication to Tourists

Often the tourism industry is reluctant to share information
about potential natural hazards fearing patrons will decide to
visit a different location (Jong and Goossen, 2025). A
combined effort of government agencies and local tourist
accommodations must inform tourists of the potential threat
of a lahar.

Policy Suggestions

1. Multiple targeted community outreach initiatives based on
the SCREE methodologies focusing on informing residents
living within the Mt. Rainier Lahar hazard zone.

2. Government mandated presentations at all workplaces

within the lahar hazard zone should be implemented with a
focus on evacuation procedures and employee responses to
an active lahar.

3. Governments should mandate that tourists be made aware

of the threat of a lahar when checking into any
accommodations within the hazard zone as well as
evacuation routes.
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