
Social Media and Virtual Reality for 

Risk Communication in case of 

Volcanic Eruptions 

Yuen C. Law, Benjamin Weyers 

Visual Computing Institute, JARA – High Performance Computing, RWTH Aachen 

University 

Abstract 

Social Media has demonstrated to be an important information source during crisis events. In this work, 

we propose an extension to an existing platform to improve data collection and sharing. This includes a 

Virtual Reality-based visualization for the community, crisis management authorities and scientists. 

1 Introduction 

Costa Rica is part of the Pacific Rim of Fire and thus possess a number of active volcanoes, 

and seismic activity is not uncommon. The institute in charge of observing and monitoring the 

country’s volcanic and seismic activity is the OVSICORI (www.ovsicori.una.ac.cr). It does 

not only collect information and does research on the topic, but also makes updates on relevant 

events, such as volcanic eruptions, to keep people informed. To this end, OVSICORI have 

used its website to publish monthly reports on the current state of the volcanoes, but more 

recently, social media. Users can for example use the hashtag #temblorCR on twitter to quickly 

report where an earthquake was felt. The timestamp for the reported event is automatically 

provided by twitter. In case of volcanic activity, the institute uses Facebook, both to collect 

and to share information. Shared information includes daily reports on the state of currently 

active volcanoes, seismic activity and ash deposition. Users in the community may also 

contribute by sharing pictures and videos and by reporting via comments on affected areas. 

The information is then collected, summarized visually on maps and reshared in the form of 

reports. 

Due to the way information is provided by users, it is difficult for any one person to get a clear 

picture of the current state of the volcanoes at any time without having to go through recent 

comments and posts. Thus the site is very good at providing reports about events after they 
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have occurred, however, real time information is hidden in the users’ comments.  In the case 

of an emergency, having this information available would be valuable for prevention and 

coordination. Examples of such cases include the monitoring and tracking of the aftermath of 

the Santiaguito Volcano eruption in Guatemala 2012 (Carranza Tresoldi, 2013) and the 

Eyjafjallajökull eruption in 2010 (Lee, Preston, & Green, 2015).  

The emerging relevance of virtual and augmented reality (VR/AR) hardware and applications 

establish a complete new field for risk communication also in highly dynamic situations such 

as this of seismic and volcanic activity. In this regard, the aforementioned data based 

comprised of the collected data by OVSICORI as well as the input from users can be used by 

general population through social media extended by interactive virtual reality applications. 

This usage scenario also addresses scientists and crisis management authorities for prevention 

and coordination in future events. As certain VR hardware solutions got versatile for infield 

use, such as the Google Card Board or the Samsung Gear VR, the usage of VR technology 

gets usable for the communication of critical situations running on smartphones which are 

connected via web technologies to the live updated information to be presented. 

In this paper, we present various thoughts on how to improve on the current state of the 

OVSICORI’s information sharing platform and how to include VR technology in the previous 

presented way. Some questions remain still open as to how a new platform can be effectively 

implemented and integrated to the workflow without disturbing the already established user 

base. In the next sections we will go over some features that are missing and that we consider 

would be helpful to improve an already successful information collection and sharing system. 

The improvements are aimed to increase the quality of the gathered information, to extent the 

benefits to a broader population, and to present clearer and more relevant information to the 

  

Figure 1.  A Facebook post that reports on the latest volcanic activity of the Turrialba Volcano. Source: 
https://www.facebook.com/OVSICORI (screenshot from 25 June, 2016) 
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users to help spread information more quickly and effectively across areas with high potential 

risks. Following this section, we will introduce a VR application which integrates VR 

technology into the overall risk communication process. Finally, the paper will be concluded 

with a discussion on the currently open questions und the emerging challenges for research a 

development. 

2 New Features 

As mentioned, although the current platform is very successful, some functionality is still 

missing to take full advantage of its potential. Following, we describe some characteristics that 

we consider desirable and that will help in achieving the goals mentioned before. First, the 

new tool should be available for mobile platforms to enhance mobility, localization and 

ubiquitousness, and the user interface should be designed accordingly, although we do not rule 

out a desktop version. Second, if changes are required in the users’ workflow, this should not 

be drastic, or at least a smooth transition into the new “way of doing things” should be 

provided. Lastly, we want to improve information flow so that gathering data from users and 

presenting it to them is done the most transparent and effective way as possible. Having these 

in mid, we suggest adding the following features. 

Real time updates: As mentioned, the current most used method by OVSICORI is to share 

information as posts on its Facebook timeline page. Of course, many events, such as volcanic 

eruptions, can be easily and immediately reported. Figure 1 shows a typical eruption report, 

which consists mainly of a picture taken with one of the monitoring cameras set at the location 

and a short description in simple language of the event and possible affected areas, based on 

current weather conditions. Users will then use the comment system to report, in an informal 

way, if their current location is being affected. Of course, the comments are not limited only 

  

Figure 2. Ash fall prediction report. Source: https://www.facebook.com/OVSICORI (screenshot from 25 June, 2016) 
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to updates since there is no way to control what other users post. Although possible, a person 

interested in following the event may have a hard time filtering useful data in real time out of 

the hundreds of comments. We propose that the new system should preprocess the users input 

to present it in a way so that current events can be easily tracked. This could be in the form of 

a ticker, used currently by news and sports sites to make short quick updates. This could be 

extended by the incorporation of real time sensor data from other authorities then OVSICORI. 

The interpretation of data emerging from, for instance, traffic control systems could be 

analyzed in real time and extend the data pool the communication applications are put on.  

Standardized input: There is no doubt that the system works thanks to the information 

provided by users after the initial report. However, the comment system is not the ideal method 

to collect this information, since users can post almost anything. A hashtag system could be 

implemented to allow users to classify their posts, but it would depend on the ability and will 

of users to make it function correctly. An input form system could help to standardize the 

information provided by users and allow the system to quickly classify and show relevant 

information. In this case, a smartphone application would make sense for various reasons. 

First, georeferenced data could be automatically uploaded with the report. Also, pictures and 

videos can be easily taken and sent. Furthermore, most users have access to a smartphone with 

internet access at every moment and reports can be immediately uploaded on site. This type of 

reporting, although informal has being proved to be able, in combination with social media, to 

collect relevant information during disaster events (Horita, 2013). 

Localized information: Currently, location information is not being used. The way users 

share their position is by posting it within the comment, which is not accurate at all. Integrating 

automated location information with the report can help give a better overview of affected 

areas. On the other hand, users could choose only to see information relevant to their current 

position or in a certain surrounding. Considering the role of authorities and risk analysist in 

such situation the relevance of localized information is of high relevance.  

As the presented information strongly relates to the geographical context persons are located 

in (see Figure 2), understanding the information in this environment is crucial. If the relation 

of the information to the affected environment is not clear, the communication tends to be error 

prone and hard to understand. To address this problem, we propose an extension of the above 

presented risk communication concepts with virtual and augmented reality technologies.  

3 Virtual/Augmented Reality for Crisis Management 

During times of crisis, lack of information and understanding of the current events is a cause 

of uncertainty, which, in the worst case, can lead to panic. In this sense, having updated and 

understandable information during these events can be of great help to prevent disasters. 

Nowadays it is not uncommon for people to carry smartphones with internet access and GPS 

localization. These can be used to deliver precise localized information, for example, security 

notices, forecasts and risk levels. With VR/AR, this information can be presented in a more 

direct way to users, for example, overlaying forecast information on a life video, or evacuation 
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routes. Thanks to technologies such as the Google Cardboard or the Samsung Gear VR, it is 

further possible to use the smartphone as VR/AR device in the field and at the location the user 

is currently located in. 

Figure 1 (Right) shows another type of report. This one consists of a prediction of affected 

areas, where ash and gases expelled by the volcano could reach, based on current weather 

conditions. These images are generated by a partner institute on a daily basis and reposted on 

the Facebook page. Rather than using these static images, integrating this forecast information 

with the users’ updates within an interactive map could help give a better overview and more 

insight of the latest state of events. This real time information can then be used by the 

corresponding authorities to better assess the current situation, make decisions, plan and 

coordinate efforts to prevent disasters, to help communities at risk and to use this information 

to parameterize uncertainty models and accompanied visualizations (Rebner, D. Sacher, & 

Luther, 2015). 

In the aftermath, the information can be used to review the event, to learn, and to improve 

action protocols for further similar events. For training of rescue personnel, the information 

can be integrated into Virtual Environments and used to relive some of the experiences 

documented by the users. For the general population, interactive Augmented Reality (AR) or 

VR visualizations can be a better way to easily communicate zones with high potential risk, 

evacuation routes and safety zones. Emerging relevance of VR applications and low-cost VR 

systems allow the implementation of such application scenarios which enable the users to not 

only see the dynamic evolution of disastrous events but also understand them in their spatial 

and environmental context (Weyers & Luther, 2016). For scientists, this can be used to validate 

and improve prediction models as well as to understand these complex seismographic and 

geographical systems using visual and immersive analytics.  

4 Open Questions 

The implementation of the new features poses some questions. A main concern is how to add 

the changes without affecting the current user base as one of the most important assets of the 

platform is user input. Using Facebook has clear advantages since users do not require to create 

yet another account. However, the features suggested might not be entirely supported by this 

platform, which would most certainly require to develop an independent application: Is a 

transition to the new application plausible and would users engage as actively if they need to 

open an extra application? Furthermore, what would be the best strategy to implement a more 

standardized user input, taking into consideration that users are already used to the current 

informal commenting system? Regarding the interactive VR-based visualization, the 

multimodality and amount of the input data must be taken into consideration. How can the 

data be presented so that relevant information can be extracted? Additionally, showing too 

much information in the same map could have a negative impact instead, thus filtering should 

be implemented while also keeping the user interface as simple as possible. 
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