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ABSTRACT 

In the response phase of disasters, minimal research has been conducted on the near real-time operational usage 
of social media. Research findings during this phase could provide evidence to the emergency management 
community that social media content can be retrieved, verified, and ultimately utilized in decision-making. This 
paper discusses potential strategies for conducting future research in near real-time during disasters to gain 
insightful knowledge rarely captured. Following the April 25, 2015, magnitude 7.8 Nepal earthquake, a team of 
20 digital volunteers were virtually activated for 48 hours to extract medical-related information from multiple 
social media platforms and Internet sources. This practitioner insight paper examines methods applied to filter, 
classify, analyze, verify, and distribute the medical-related information in a timely manner. Association of past 
research studies are applied to the digital volunteer’s experience within a case study framework, calling attention 
to the feasibility of digital volunteers as an information source in future research. 
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INTRODUCTION 

On April 25, 2015, Nepal was hit by a magnitude 7.8 earthquake killing nearly 9,000 people. Its epicenter was at 
Barpak, a village in the east of the Gorkha District. During large-scale disasters, such as the Nepal earthquake, 
identifying actionable social media content is challenging for practitioners due to the sheer volume of emerging 
information and misinformation. For researchers an authentic challenge exists in extrapolating real-time disaster 
information into theoretical research.  Empirical evidence from twenty scientific assessments shows researchers 
are producing insufficient knowledge that is directly usable (Weichselgartner and Kasperson, 2010). 

Practitioners have found it difficult to increase situational awareness and integrate analyses of social media content 
into operational activities. This is because of the intense workload from analysis, lack of resources to perform the 
task, and lack of mechanisms to verify the validity of content. (Diaz, et al., 2012). A viable option for practitioners 
to address these difficulties is to request assistance from a variety of available social media resources (Peterson, 
2015). This paper presents a case study of the Montgomery County Community Emergency Response Team 
(CERT) virtual activation which aided several organizations responding to the earthquake. 

The objectives of the case study are: 

 Highlight the effectiveness of digital volunteer team methods used in real-time monitoring by sharing 
the data collection and analytical approaches used to classify, analyze, verify, and distribute social media 
information to decision-makers under time constraints. 

 Correlate practitioner findings to those of researchers to increase and more effectively operationalize 
social media and other technologies in disaster response. 



Peterson, et al. Getting Disaster Data Right
 

WiPe Paper – T10 - Case studies and reflections from practice 
Proceedings of the 15th ISCRAM Conference – Rochester, NY, USA May 2018 

Kees Boersma and Brian Tomaszewski, eds. 

 

 Recommend strategies for conducting future research in near real-time during a disaster to gain insights 
rarely captured for benefit to both researchers and practitioners. 

The structure of the paper follows. First, the case study briefly describes the primary organizations responding to 
the Nepal earthquake disaster that led to CERT’s involvement. Next, it examines the data collection and analysis 
model used that includes references to several disaster research topics experienced during the virtual activation. 
The paper then discusses challenges and opportunities facing practitioners and researchers associated with social 
media. The conclusion then postulates an open call to the research community to improve the viability of social 
media within the practitioner environment producing opportunities for future research. 

The information in the case study is based on the authors’ firsthand experience, representing CERT and Humanity 
Road, in the aftermath of the Nepal earthquake disaster. 

CASE STUDY 

The day after the earthquake struck Nepal, a non-profit technology company, Kathmandu Living Labs (KLL1), 
initiated QuakeMap (Kathmandu Living Labs, 2015) to serve as an information hub for public relief urgent needs. 
More than 4,000 remote contributors from all over the world (Asher, 2015) plotted data on the map. Kathmandu 
locally-based multi-lingual volunteers reviewed cultural dialogues and coordinated with local officials and local 
aid agencies on the crisis mapping effort.  

The emergency response and global health organization, AmeriCares2, mobilized its medical teams to provide 
medical assistance and assess the status of damage to the health infrastructure within 48 hours of the earthquake 
(AmeriCares, 2015). AmeriCares had obtained baseline hospital map data from the World Health Organization 
on three heavily impacted areas of Nepal - Gorkha, Dhading and Sindhulpalchowk Districts. However, hospital 
addresses and contact information were missing from the baseline data.  

Both KLL and AmeriCares contacted the 501(c)(3) volunteer-based public charity, Humanity Road3 for assistance 
with their missions. KLL sought crisis mapping assistance and identification and coordination of urgent needs. 
AmeriCares sought assistance to aid in the identification of the missing hospital addresses and contact information, 
and assessing health infrastructure damage.  

Humanity Road’s overall disaster response activities involved multiple mission-specific projects that spanned 49 
days. Some of the projects included producing general daily situation reports, conducting social media monitoring 
and amplification, serving as the QuakeMap afterhours platform administrator while KLL personnel rested each 
evening, and performing data mining in English and Nepalese languages supported by twenty five Nepalese 
diaspora and Nepalese translators. Additionally, Humanity Road provided information on hospital status, 
damaged items, availability of medicine and durable goods, and supply, fuel, generator, and medical staffing 
needs. 

On May 1, 2015, Humanity Road requested assistance from their surge support partner CERT to aid in providing 
sustained updates to KLL and AmeriCares. Figure 1 represents the comprehensive workflow of organizations 
involved. 

 

Figure 1.  Comprehensive Organizational Workflow 

                                                            
1 KLL is a non-profit technology company who works to enhance urban resilience and civic engagement in Nepal. 

2 AmeriCares is an emergency response and global health organization that works with a global network of local 
health care providers. 

3 Humanity Road is a 501(c)(3) volunteer-based public charity that uses the internet and mobile-based 
technologies to close communication gaps when natural disasters occur. 
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As described above, multiple organizations were involved in responding with various capabilities to the Nepal 
earthquake disaster. The remaining portion of this paper, however, will primarily focus on CERT’s virtual 
activation experience and applicable disaster research topics. 

CERT is managed by the Montgomery County Maryland Fire and Rescue Services and is comprised of over 500 
volunteer members trained in basic disaster response skills, such as fire safety, light search and rescue, team 
organization, and disaster medical operations (FEMA, 2018). Since 2013, CERT has responded virtually to 21 
natural disasters at local, state, national, and international levels. These assignments included developing situation 
reports, extracting urgent needs from social media platforms, crowd mapping, and social media data verification.  

Upon receiving the request for assistance from Humanity Road, CERT leadership distributed an email to its 
membership base through a mass notification volunteer management system seeking volunteers. Twenty team 
members responded to the request. Members were divided into multiple teams and provided specific assignments 
while leadership oversaw the workflow during the virtual activation. Leadership remained available for members’ 
questions or concerns, and also assisted with assignments that appeared to require special attention. Continuous 
leadership involvement supported test results of a study (Jenster and Steiler, 2011) which suggested virtual team 
leaders, during crises, be more active to increase team members motivation (Yu and Khazanchi, 2017). 

Throughout the virtual activation period, daily conference calls were conducted enabling team members to share 
situational information from their assignments, ask questions, and discuss items of importance. Voice and data 
communication means used during the virtual activation included email, phone, conference calls, text messaging, 
Skype conversations, and Google collaborative documents. Concurrent sharing of information via multiple 
communication means allowed the team to make better decisions collectively based on improved situational 
awareness (Van de Walle, et al., 2016). For example, a Google collaborative document was constantly updated 
with valuable resources for all team members to consider for leveraging in their assignments. Further information 
on this collaborative document will be discussed later.  

For the next 48 hours team members searched social media and Internet sources to identify medical-related urgent 
needs, hospital statuses, hospital addresses, and hospital points of contact. Factual information on damaged 
hospitals and clinics helped AmeriCares formulate a response at a time when there were few reliable information 
sources available other than personal observations at disparate locations. All identified medical-related urgent 
needs were plotted on QuakeMap by KLL for situational awareness or action by medical supply aid providers.  

Midway through the 48 hour virtual activation, the direction for data analyses changed per the request of 
AmeriCares. Team members began seeking health and medical information on Village Development Committees 
(VDC) within three specific Nepal districts of Dhading, Gorkha, and Sindhupalchowk. 

Figure 2 is an overview of the virtual activation, ranging from the initial request for assistance, to the operational 
processes implemented for extracting medical-related actionable information, to the closeout. 

 

Figure 2.  Virtual Activation Overview 

Data Collection and Analysis Model 

Prior to dividing up into teams, all team members were tasked to contribute pertinent medical- and earthquake-
related keywords they individually believed may be of value for searching on social media. The generated list of 
413 unique keywords was used to find medical-related urgent needs shared on social media platforms. Further 
information on how the keyword list was leveraged will be described below. 

Next, one group of team members began searching for medical-related urgent needs within a dataset that contained 
1.2 million tweets, retweets, shares, and posts. This dataset was categorized as having some affiliation to the 
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earthquake. Leadership was aware if members manually searched through this enormous quantity of data, 
compounded by time constraints, it would quickly lead to information overload. For this paper, information 
overload refers to information presented at a rate too fast for a person to process (Gonzalez, et al., 2016). 

To avoid the risk of information overload, Humanity Road provided CERT with access to a social media analytics 
toolkit called Scanigo. Scanigo is designed for tactical real-time needs and implements an Ontology-Based 
Information Extraction (OBIE) technology to filter, categorize and rank social media within a collaborative user 
interface environment (G. Sikora, personal communication, 2016). OBIE is a discipline in which the process of 
extracting information from various information repositories (e.g., Twitter) is guided by an ontology.  

The process of extraction of information involves multiple steps which include pre-processing the text into a 
machine readable form, and defining heuristics to identify the information to be extracted (Anantharangachar, 
2013). A significant difference with this social media analytics toolkit versus others is that additional Natural 
Language Processing (NLP) algorithms are applied to a disaster response ontology that scores each tweet based 
on relevance and categorizes the tweets into mission-specific categories that are valuable to disaster response. For 
example, transportation, public health and medical services, search and rescue, public safety and security.  

The disaster response ontology Scanigo used to score and categorize the tweets is comprised of over 2,000 
concepts entity-modifier pairs (e.g., “person trapped”, “need rescue”). The toolkit also gave the end user the ability 
to adjust the number of tweets to review based on relevance. 

The organization of tweets into categories, specifically the medical-related category, allowed the tweet review 
workload to be reduced significantly, avoiding information overload risk. Nearly 80% of the original 1.2 million 
tweets, retweets, shares, and posts were eliminated from the analysis effort. Of the 1.2 million Nepal-related 
tweets, Scanigo filtered out irrelevant social media noise and classified the remaining relevant social media 
content into several mission-specific categories. A categorized dataset of 213,000 medical-related content was the 
end result of the filtering and classification. The dataset then was ranked by Scanigo, resulting in the identification 
of 2,132 ranked tweets. 

Human intervention was required at this stage of the data collection and analysis effort. Team members searched 
the 2,132 ranked tweets for the 413 previously identified health and medical keywords. Previous research on 
disaster data (Vieweg et al., 2010) indicates that “a simple keyword or hashtag-search approach to tweet collection 
cannot guarantee extraction of only relevant tweets” (Verma, et al., 2011). This finding highlights the importance 
of incorporating sophisticated information systems, such as Scanigo or other data aggregation tools, into the data 
collection and analysis efforts to systematically identify, extract, and analyze social media data to improve 
information comprehension of the person performing social media analyses. Due to the data collection and 
analysis process method leveraging Scanigo prior to performing the keyword search, the chance of extracting 
medical relevant information improved significantly. Additionally, guidance on analyzing the 2,132 tweets was 
provided by leadership. Table 1 contains a sampling of questions recommended to ask while reviewing the 2,132 
tweets for urgent health-medical needs.  

Table 1. Sample of Social Media Verification Questions4 

Question Yes No 

Does it contain potentially urgent health-medical content? Further research Next post 

Does it appear accurate and not outdated? Further research Next post 

Was action already taken by an agency on the content? Next post Further research 

Are clarifying facts5 available? Further research Next post 

Does it contain a photo or video? Further research Further research 

 

Two examples of tweets during the analysis that qualified and did not qualify for forwarding for consideration of 
plotting on QuakeMap are below: 

QualifyingTweet - One tweet pertained to Kashigaon VDC Gorkha and an immediate need for doctors, 
medicines, relief, and volunteers. It qualified due to it being: recently published (not outdated); relevant 

                                                            
4 Note: This is not an all-inclusive list of questions considered during social media analysis of disaster information. 

5 Facts can be obtained either through social media platform research, internet research, verbal or visual 
communications with trusted sources on scene, or other methods not described herewith in 
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to hospital/medical needs; geo-tagged from Nepal; and due to the user profile location being Bhrikuti 
Mandap, Kathmandu. Further research on social media platforms and Internet resources found no 
information indicating the request had been addressed 

Non-Qualifying Tweet – One tweet pertained to a young child receiving medical treatment at a Dhading 
hospital. Although the tweet contained the keyword “hospital”, the hashtags #Dhading, #Nepal, 
#Katmandu, and #Bhaktapurand, and included a photo, it did not qualify as it was irrelevant to 
hospital/medical needs assignment and was five days old.  

Identified medical-related urgent needs were sent to leadership who double-checked the information for relevancy 
and accuracy who then sent them forward to Humanity Road. Humanity Road performed a second verification 
before relaying them to KLL for plotting on QuakeMap. 

Figure 3 visually depicts the process of filtering through a high volume of social media content by integrating 
information systems and humans to capture relevant actionable health and medical-related urgent needs. The 
functions of the information system improved members’ abilities to refine data into more manageable workloads. 

 

Figure 3. Health/Medical-related Urgent Needs Identification Process 

As one group of team members sought medical-related urgent needs, another group scoured both social media 
platforms and Internet resources for the operational status of 177 pre-identified Nepal hospitals. They also sought 
the street address, points of contact, and district of each hospital. Every member was assigned approximately 20 
hospitals to research. Dividing up the hospital assignment provided a seamless workflow that avoided work 
assignment fatigue and information overload. During the information gathering effort, a list of resources was 
developed by several team members to aid other team members in finding information pertaining to their assigned 
hospital. The list was created within a collaborative Google document, accessible by all, and continuously updated 
whenever a new valuable resource was discovered. Table 2 shows the various toolkits, social media platforms, 
fact sheets, websites, search engines, and news agencies used to search for each hospital operational status and 
other relevant information on each hospital. 

Table 2. Data Collection and Analysis Resources 

SM Platforms & Tools News Agency Websites Agency Websites Search Engines 

Twitter BBC Sindhupalchok WHO Fact Sheets Google 

Facebook The Kathmandu Post WHO Situation Reports Bing 

Twitterfall The Associated Press UNOCHA  

Scanigo India Today GDACS  

 eKantipur OpenStreetMaps  

 

These same resources were used when the direction for data analyses changed midway through the 48 hour virtual 
activation and CERT began seeking health and medical information specific to the VDCs within the three Nepal 
districts of Dhading, Gorkha, and Sindhupalchowk. 

Results 

At the conclusion of the virtual activation on May 3, 2015, over 200 volunteer hours were logged by 20 CERT 
members. The following information was sent to Humanity Road who relayed it to AmeriCares and KLL: 

 Hospital status updates (100) 
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 Medical-related urgent needs (41) 

 Health and medical keywords (413) 

 Health and medical information on Village Development Committees (85) 

The delivered data was acknowledged by AmeriCares as valuable to their work in Nepal (R. Bram, personal 
communication, 2015). The 41 medical-related urgent needs were plotted on QuakeMap by KLL (Figure 4). As 
of May 18, 2015, over 1,800 reports on QuakeMap had been processed and routed to more than 50 military and 
civilian aid organizations, and over 65,000 people from 89 countries had visited the map (Humanity Road, 2015).  

 

Figure 4. Screen Capture of the Nepal QuakeMap 

The virtual activation produced timely, quality data indicating that traditional response and recovery could 
incorporate social media within operations to obtain actionable information. Further research, however, will be 
required to validate that the same model used to retrieve social media actionable health and medical information 
can yield identical positive outcomes for other disaster response functions (e.g., search and rescue).  

The case study demonstrated overburdened local support networks can effectively call upon external support 
networks for assistance thus highlighting the importance of partnerships and also pre-confirmed digital volunteer 
teams (i.e., social media resources) can be enablers to operationalizing social media in responding to and 
recovering from large-scale disasters. 

DISCUSSION 

The spectrum of topics associated to disaster research is enormous and the case study featured only a small portion 
of those topics (e.g., human-computer interaction; information overload; team situational awareness). The virtual 
activation model demonstrates an opportunity worthy of consideration for future research. A similar virtual 
activation model was invoked less than two months earlier in response to Cyclone Pam which struck the Republic 
of Vanuatu (Thompson, 2015). Could these models be applied to researcher planning for future studies? 

Recommendations 

A gap facing disaster research and practitioners is there are not enough cases where research was conducted on 
the use of social media data during the response phase of a disaster. To strengthen the potential for such research, 
it is recommended a cohesive relationship between practitioner and disaster researcher be developed. Researchers 
may want to consider setting their research agenda and performing the research with input from practitioners 
(Weichselgartner and Kasperson, 2010). Research findings captured during this phase could help guide the 
emergency management community on how best social media content can be retrieved, verified, and ultimately 
utilized in decision-making. 

The following set of questions were generated through the authors’ experience gained from the Nepal earthquake 
virtual activation and analysis of past research findings. Answers to these questions would be relevant for both 
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the research and practitioner communities. By collectively answering the questions, it could initiate a dialogue on 
an array of topics that would be beneficial to future disaster research during the response and recovery phases. 
Additionally, joint answers would aid in a better understanding and awareness of the challenges each participant 
has in their respective field of expertise. 

Questions include the following: 

 Can practitioner-researcher consensus be achieved to identify mutually beneficial measurable topics for 
future research conducted during disasters? 

 Would conducting research within a time-sensitive accelerated and stressed environment, using the same 
methods of research conducted post-disaster, generate similar or different results? 

 What (if any) are the similarities and differences between practitioner findings from social media usage 
during disasters, to research findings conducted post-disaster? 

 Can research methods and data collection strategies be applied to practitioners’ decision-making needs? 

 Can the same prior research study conducted post-disaster also be applied during disasters in an effort 
to garner previously unknown, undocumented intelligence? 

 Can social media disaster research be performed during a disaster which generates results that convince 
skeptical practitioners of social media applicability and value?  

Providing validity and confidence of the value of social media in practitioner decision-making is paramount and 
research efforts may be the catalyst to meeting this need. Could this be addressed through a consortium of subject 
matter experts from both the emergency management community and academia? Who could identify specific areas 
of interest for further research based on mutually agreed-to objectives? 

The Nepal earthquake virtual activation model may serve as a foundation for future studies. Figure 5 highlights 
the target areas of the model where a research presence would be mutually beneficial, answering many of the 
questions posed above. 

 

Figure 5: Virtual Activation Research Presence 

CONCLUSION 

By employing specifically designed technology for filtering social media noise and leveraging available social 
media resources (i.e., digital volunteer teams), the Nepal earthquake virtual activation model proved that near 
real-time mission-specific actionable information can be generated during disasters. The model demonstrated a 
singular effectiveness worthy of consideration for future virtual activations and provided insight into an avenue 
for academia to investigate as potentially viable for future disaster studies.  

This paper brings attention to the need for further studies during disasters and recommends establishment of 
partnerships between the research and practitioner communities. Also, that studies be jointly developed during 
the preparedness phase of disasters. 

The type of disaster chosen is a critical component of the partnership. It is expected real-time research will differ 
according to type of disaster (Callaghan, 2016). In determining the disaster type, consensus and understanding of 
the severity, scope, magnitude and complexity would help define the parameters of work to be accomplished. 

The case study disclosed actionable social media content can be identified in a near real-time environment and 
provides an overview to the need of researchers to explore real-time research partnerships. Additional validation 
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by means of research studies and findings would enhance the practicality of further utilization of social media 
within operations. As a consequence, opportunities to gain insight rarely captured could be generated for future 
research into improving availability of real-time research results. 
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