A marina near Chetco River, Oregon, following the tsunami resulting from a magnitude
8.9 earthquake in Japan, March 11, 2011. (U.S. Coast Guard Northwest graphic)

Mitigating Disaster Risk: STEM
Interns in Pre-Crisis Community
Resilience Planning

16 March 2026

By Aurora Webeck, Kyra Greenfield, Edric Sivoraphonh, and Maria Levanidova

As emergency managers in Oregon respond to communities affected by seasonal floods
and wildfires, Office of Naval Research Science, Technology, Engineering, and

Mathematics (STEM) interns at the Naval Postgraduate School help responders assess

risk and model solutions to improve community resilience for future crises. Aurora



Webeck, Kyra Greenfield, Edric Sivoraphonh, and Maria Levanidova used publicly
available information and open-source tools and applications to identify community
resources and assess geographic hazards, helping Oregon’s Office of Resilience and
Emergency Management expand the state legislature’s Resilience Hubs and Networks

grant program.

Geologists estimate the probability of a shift in the plates comprising the Cascadia
Subduction Zone, where the North American continental plate meets the Juan de Fuca
oceanic plate, at 12-19%, affecting coastal areas from British Columbia to California. The
projected magnitude 9.4 earthquake will result in a tsunami reaching heights of 100 feet
in several areas. Already challenged by Oregon’s mountainous coastline, residents
regularly face storms, floods, wildfires, and other extreme environmental conditions.
Recognizing that individual communities will be cut off from state and federal resources
as waters rise and bridges and roads collapse, emergency planners assessed hazards and
divided the state into “islands” likely to be isolated from outside agencies after a
disaster. Oregon’s legislature approved the Resilience Hubs and Grants program in
2023 to increase community resilience, helping remote communities prepare to survive

and sustain themselves after an emergency until outside agencies can assist.

To support state response planners, STEM interns at the Common Operational
Research Environment (CORE) Laboratory at the Naval Postgraduate School, with
faculty research associates Chad Machiela and Seth Gray, leveraged publicly available
information, open-source tools and applications, the United Nations High
Commissioner for Refugees (UNCHR) cluster framework, and social network and
geospatial analyses to identify key personnel, resources, and relationships to identify
critical post-disaster resources and services, assess the effects of hazards on identified
and proposed resilience hubs and networks, and prioritize resilience network
development and pre-crisis service contracting. Researchers focused on Coos County, in
southwestern Oregon, an area likely to become isolated after flooding and landslides in

the event of a major earthquake.

Social network analysis is a method that uses network-based models to represent and

evaluate relationships and the flow of information or resources among actors. A network



is created by defining nodes (individual entities such as people, establishments, or
organizations) and the edges (relationships or interactions) that connect them. The
STEM interns complemented the network created by the legislature’s grant program by
identifying community resources categorized by the UNHCR cluster framework, with
emphasis on the services that case studies indicate are most critical in early earthquake

and tsunami response: early recovery, health, and water, sanitation, and hygiene.
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The United Nations High Commissioner for Refugees cluster framework. This
framework allows relief coordinators to rapidly integrate non-hierarchical responders,
such as volunteers and civic action groups, into coordinated relief efforts. (UNHCR

graphic)
Community resources may be categorized by UNHCR clusters, such as health, shelter,
logistics, and food security. Categorization enables researchers to assess the proximity

and availability of critical resources within each geographic “island,” ensuring that



essential response capabilities are locally accessible when communities become isolated.
Analysts used network measures, such as closeness centrality (the social distance
between network members and critical resources), to identify service gaps and inform

emergency response planning.
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Resilience network graph depicting relationships between emergency responders and
community volunteers in the city of Coquille, Oregon, with node colors indicating
UNHCR services provided (Figure created using Gephi by Aurora Webeck)



After identifying network members and resources, researchers assessed hazards and
estimated residual risk based on projected resource accessibility after crises such as
tsunamis, landslides, floods, and fires. STEM interns used the open-source
programming language Python to visualize consolidated hazards and analyze the risk

associated with community members' and resource locations.
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Map of Coquille and its surrounding area in the “Romeo” island with categorized nodes
and potential hazard risks for areas including tsunamis, floods, and landslide deposits
(Graphic created in Python by Kyra Greenfield)

At the conclusion of their research, the STEM interns presented their research and
recommendations to senior officials from Oregon’s Office of Resilience and Emergency

Management. Participants included field officers from Coos Bay, who were able to



corroborate analyses and add additional context. Phillip Nel, the office’s lead researcher
and senior planner for Preparedness, provided his assessment of the team’s research.
“The interns demonstrated strong capability in translating academic theory into
practical, real-world application, particularly through their use of social network and
geospatial analyses to support resilience planning. Their work not only provided
meaningful insights but also helped stimulate important conversations within the
coastal emergency management community and at higher levels across the state.
Overall, this was a highly valuable and impactful contribution that bridges research and
operational practice.” Chad Machiela and Seth Gray have been supporting Oregon
emergency managers under a technical services agreement since 2024, providing
education and research on social network and geospatial analysis to improve community
resilience in remote communities. Chad expressed his own appreciation for the interns’
efforts. “It’s rewarding as a mentor when our interns’ analysis and recommendations are

corroborated by the emergency managers who live and work in the area every day.”

By assisting Oregon emergency response planners in creating more resilient
communities, these STEM interns developed new skills in their fields of interest while
contributing to research with direct community impact. Opportunities to contribute to
Navy projects enable students to apply their expertise to complex, real-world challenges
beyond the classroom and laboratory. Engagement in mission-driven research offers
students a pathway to contribute meaningfully to resilience, preparedness, and public
service, while helping shape the future of applied science and engineering in operations

and civil society.

Edric is studying Computer Science & Engineering at the University of California,
Irvine. “Seeing principles like network and framework analysis used in research to
improve people's quality of life reminded me that there are applications for computer
science beyond traditional software engineering roles.” He intends to continue studying
engineering and computer science to make a meaningful difference in communities.
Aurora is a student at Hartnell College and chose this project to explore social network
analysis and its application to assist communities in preparing for disasters. Kyra
attended the University of California, San Diego, studying cognitive science with a

specialization in machine learning and neural computation. "This internship supported



my academic and career goals by giving me valuable experience working with a real
situation that needed attention and improvement, with impactful and actionable
outcomes. I was able to explore different approaches to data analysis and visualization,
including geospatial analysis, while contributing to a project with practical applications
in community resilience and collaboration." She plans to study and apply data science in
both healthcare and governance, with emphasis on machine learning and Al
development. Maria, a student at the University of South Florida, participated in this
research to gain skills and experience in a new field. “I feel that this internship
supported my plans of working in the defense sector by allowing me to learn more about
what kind of work is done by the Navy outside of what is generally assumed. I have been

able to gain an understanding of how niche but important the projects are.”

The Office of Naval Research’s internship programs allow undergraduate and graduate
students to participate in Department of the Navy laboratories, encouraging science and
engineering students to further their education through research. Internships may lead
to Naval employment. All internships are in-person at the NPS campus on Naval
Support Activity Monterey. Additional information is available on the program website

at https://www.navalsteminterns.us/nreip/.



