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Abstract. Immersive technologies could help prepare coastal commu-
nities by simulating and visualizing threats posed by natural disasters
and a changing climate. We have been developing a tool to help the
coastal community of Port Alberni (Canada) to prepare for a tsunami.
The long-term goals of the project are to help communicate, plan, and
eventually coordinate the response to a tsunami.
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1 Background

Immersive virtual environments (IVEs) are increasingly being leveraged for dis-
aster preparedness and response training [1]. Virtual reality enables accessible
representations of complex scenarios that could affect communities; while aug-
mented reality provides a means to overlay critical information on the real world
environment for effective planning and decision making. Virtual reality has been
effectively used to simulate sea level rise related to climate scenarios [2] and
flooding [3]. These can be persuasive approaches for communicating and train-
ing communities [4]

We have been developing an IVE to help the coastal community of Port Al-
berni in British Columbia, Canada, prepare for a tsunami. The town is considered
highly vulnerable as the Alberni Inlet would funnel and concentrate waves pro-
duced by offshore seismic activity and amplify their impact on the community.
A tsunami in 1964 caused widespread physical damage and an earlier event in
1700 was even more devastating.

1.1 Goals

— Communicate the threat to the community, using immersive technologies
and the sense of presence to make that threat personally relevant

— Help stakeholders plan for a disaster using the latest in earth observation
data, layered with sensor data

— Provide support via a virtual emergency operations (EOC) center during the
disaster.
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Fig. 1. Virtual representation of Port Alberni for tsunami preparedness

1.2 Approach

Our initial priority is to develop an IVE for tsunami education and planning
for community members and students; the IVE will eventually be expanded to
develop a virtual EOC for emergency managers.

The virtual model was developed by combining digital elevation models of
the region with relevant geospatial layers to capture social vulnerability, critical
infrastructure, transportation networks, and response assets. These layers were
combined into a virtual representation of region to enable users to envision the
impact of tsunamis of varying magnitudes.

The system layers disaster assets with simulations informed by earth observa-
tions and sensor data. This architecture bridges virtual benefits with real world
observations, and positions the tool to be used for visually interpreting complex
data and models. The sea level simulation was developed in collaboration with
Ocean Networks Canada, their offshore sensor network measurements are used
to extend the spatiotemporal range of tsunami detection. Immersive visualiza-
tions can help facilitate the interpretation and communication of these complex
measurements and models to stakeholders

Virtual representations of the community, wired to observation data, and
mapped to disaster response assets could eventually power a virtual EOC, al-
lowing emergency managers to virtually position assets and personnel, reroute
traffic, issue alerts, and coordinate the overall response. Critically, access to
these capabilities via commodity headsets and devices, coupled with satellite
communications, could distributed and enhance the flexibility and resilience of
the emergency response.

References

1. Hsu, E. B. et al. State of virtual reality based disaster preparedness and
response training. en. PLoS Curr. 5 (Apr. 2013).

2. Li, W., Chen, G., Kong, Q., Wang, Z. & Qian, C. A VR-Ocean system for in-
teractive geospatial analysis and 4D visualization of the marine environment
around Antarctica. Comput. Geosci. 37, 1743-1751 (Nov. 2011).



DOI: https://doi.org/10.3217/978-3-85125-609-3-22

3. Zaalberg, R. & Midden, C. Enhancing Human Responses to Climate Change
Risks through Simulated Flooding Experiences in Persuasive Technology (Springer
Berlin Heidelberg, 2010), 205-210.

4. Ralph, R. et al. Personalizing Virtual Experiences: Metrics for Persuasive
Prototypes. Int. Work. Pers. Persuas. Technol, 1-7 (2018).





