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ABSTRACT 

The past decade has seen a significant increase in the use of social media for disaster management. This is due 
especially to the widespread usage of mobile devices and also to the different data types and data formats that 
social media supports. In recent years, research in the area of social media visual analytics has also gained 
interest in the scientific community. Research in this area however, lacks a comprehensive overview on social 
media visual analytics for disaster management.   Hence, this paper presents a synthesis of extant research on 
social media visual analytic and visualization toolkits for disaster management. We survey available literature 
on these tools with the goal to outline the major characteristics and features, and to examine the extent to which 
they cover the full cycle of disaster management. Our main purpose is to provide a foundation based on the 
current literature that can help to shape future research directions to enhance social media visual analytic tools 
for full cycle disaster management.  
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INTRODUCTION 

A disaster is any event that leads to a response beyond which the affected community can deal with locally 
(Adelman & Gray, 2009).  Disaster management involves creating plans through which people can alleviate 
vulnerability to hazards and cope with disasters.  Disaster management does not stop the threats; instead it 
focuses on trying to decrease the impact of disasters.  Disaster management includes activities that incorporate 
mitigation, preparedness response and recovery.  The past decade has seen a significant increase in the use of 
social media for disaster management (Ngamassi et al., 2016; Denis et al., 2014; Hiltz et al., 2014; Hughes, 
2014; Yates & Paquette, 2011).  Several studies have identified a number of reasons for the use of social media 
for disaster management by humanitarian organizations and other stakeholders engaged in disaster relief. These 
reasons include (i) to seek information - information seeking is a primary driver of social media use during 
routine times and during disasters (Merrifield & Palenchar, 2012); (ii) to receive timely information – social 
media  provides real-time disaster information, which no other media can provide (Kavanaugh et al., 2011; 
Spiro et al., 2012);  (iii) to determine disaster magnitude – people  use social media  to stay apprised of the 
extent of a disaster (Liu et al., 2013; Sutton et al., 2008); (iv)  to check in with family and friends (Gao et al., 
2011; Semaan & Mark, 2012);  and (v) to self-mobilize - During disasters, the public may use social media to 
organize emergency relief and ongoing assistance efforts from both near and afar (Gao et al., 2011; Starbird & 
Palen, 2011). With the recent development in social media, lack of data is no longer a major issue for disaster 
management. One key challenge, rather, is managing the information, translating it into actionable knowledge 
for effective decision making. 

The past decade has also seen a growing interest in visual analytics as a new research field (Scholtz, 2006; 
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Thom, 2015).  Visual analytics is defined as “the science of analytical reasoning facilitated by interactive visual 
interfaces” (Thomas and Cook, 2006). It can be seen as a set of techniques that use graphics to present 
information that helps users visually inspect and understand the results of underlying computational processes 
(Fan & Gordon, 2014). According to Wingkvist et al. (2011), visual analytics can be a useful way to address 
problems that are difficult to solve using either machine analysis or human analysis, for example due to size or 
complexity.  Visual analytic tools are also on the rise. These tools support analytical reasoning using visual 
representations and interactions, with data representations and transformation capabilities, to support 
production, presentation, and dissemination (Scholtz, 2006; Gotz & Zhou, 2009). They also promise to supply 
analysts with the means necessary to tackle complex and dynamic problems and to support collaboration among 
analysts (Robinson, 2008).  Visual analytic tools enable analysts to interactively explore and derive insights 
from large corpora of information by exploiting human visual perception and abstract reasoning (Gotz & Zhou, 
2009). The combination of visualization, machine analysis and human expertise can prove helpful to reduce 
both size and complexity of problems (Wingkvist et al., 2011) similar to those inherent to disaster management.  
 
Research in this area of social media visual analytics for disaster management however lacks a comprehensive 
overview.   Hence, this paper presents a synthesis of extant research on social media visual analytic and 
visualization toolkits for disaster management. We survey available literature on these tools with the goal to 
outline the major characteristics and features, and examine the extent to which they cover the full cycle of 
disaster management. The rest of the paper is presented as follows. In the next section, we provide a theoretical 
background followed by a brief discussion of our research methodology. We then present our data and analyze 
our findings. This analysis is organized based on insights gained from previous similar studies (e.g. Dorasamy et 
al., 2013; Pohl, 2013). In closing, we suggest future research directions to enhance social media visual analytic 
tools for disaster management. 

BACKGROUND INFORMATION 

We present in this section, some background information for our paper. It includes a discussion on (i) a 
reference model for the process of disaster management and (ii) the features of social media analytic tools.  

Reference Model for the Process of Disaster Management 

The literature discusses a reference model for the process of disaster management based on the following 
phases: mitigation, preparedness, response, and recovery (Lettieri et al., 2009; FEMA, 2010). 
 
The mitigation phase involves the actions aimed to minimize the degree of risk, to prevent disasters and to 
reduce the vulnerability of both the ecosystem and social system (Lettieri et al., 2009).  The goal of the activities 
in this phase is to protect people and structure and reduce the cost of activities during the response and recovery 
phase (FEMA, 2010).  The main functions of the mitigation phase include hazard assessment, vulnerability and 
risk reduction (Lettieri et al., 2009). 
 
As it is almost impossible to mitigate all possible risks and casualties involved during a disaster, it is very 
important to have some preparedness measures that can lessen the impact of disaster (FEMA, 2010). 
Preparedness involves actions to prepare responders and common people to post-disaster activities (Lettieri et 
al., 2009).  The strategies to be carried out during preparedness should be put in place before the disaster occurs. 
Planning for strategies in this phase involves ascertaining supplies and resources that may be essential in case of 
disaster, designating amenities for emergency use, and employing, assigning, and training personnel who can 
support in crucial areas during recovery and response operations (FEMA, 2010).  
 
The response stage begins when a disaster is imminent or immediately after the disaster occurs (FEMA, 2010). 
Response consists of actions to manage and control the various effects of disaster and minimize human and 
property losses (Lettieri et al., 2009). Response also involves putting the strategies developed during the 
preparedness phase into action (FEMA, 2010). Further, in this phase, depending on the type of emergency, it is 
very important to prioritize the response activities and also deploy the resources that may be scarce.  Irrespective 
of the type of disaster, the main functions of the response phase include evacuation, sheltering, medical care, 
search and rescue, property protection, and damage control (Lettieri et al., 2009). 
 
The recovery phase aims at ensuring that the community activities and the systems return back to normal 
functioning. Recovery consists of those actions that bring the disrupted area back to an often improved normal 
condition (Lettieri et al., 2009).  Recovery is unique to each community or area depending on the type of 
disaster, the extent to which the community is affected by the disaster and the resources that are available or can 
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be procured by the community.  

Social Media Analytic Tool Features  

Social media analytics involve a variety of analytical approaches borrowed from different fields (Heer and 
Agrawala, 2006; 2008; Stieglitz and Dang-Xuan, 2013; Fan and Gordon, 2014). These approaches could be 
grouped into four broad categories including (i) topic/issue/trend-based approaches (ii) opinion/sentiment-based 
approaches, (iii) structural based approaches, and (iv) visualization/visual analytics. For each of these 
categories, we present the features that are most relevant in analyzing and presenting social media data as 
discussed in the literature.  
 
Topic/issue/trend-based approaches 
The most common features in this category include topic modeling and trend analysis.  Topic modeling entails 
employing statistics and machine learning to detect main themes or topics in large body of text (Fan and 
Gordon, 2014). The themes or topics uncovered can be used to provide consistent labels to explore the text 
collection further or to build effective navigational interfaces.  Trend analysis is used for identifying and 
predicting future outcomes and behaviors based on historical data collected over time. Trend analysis is based 
upon longstanding statistical techniques such as time-series analysis or regression analysis.  
 
Opinion/sentiment-based approaches 
Opinion mining and sentiment analysis are the main features in this category. Opinion mining is the core 
technique behind many social media monitoring applications (Fan and Gordon, 2014). It is used to measure the 
views, and beliefs based on the criteria that depend on the purpose of analysis.  Sentiment analysis is used to 
measure the individual, group, communities’ emotions towards an events (Wamba et al, 2016) 
 
Structural based approaches 
Social network analysis is the main feature in this category. Social network analysis is used to analyze a social 
network graph to understand its underlying structure, connections, and theoretical properties as well as to 
identify the relative importance of different nodes within the network (Fan and Gordon,  2014).  
 
Visualization/visual analytics 
Information visualization provides significant help to the human visual system to support the analysis of big 
data. There are several basic data types in information visualization (Shneiderman,1996 ; Tory and Moller, 
2004). The most common identified in the literature include (i) graphs, (ii) trees, (iii) n-dimensional data, and 
(iv) geospatial and spatio-temporal visualizations. Graphs are any data that contains information that can be 
represented as nodes or vertices, and edges connecting these nodes (Harger and Crossno,  2012). Trees are a 
special class of graphs that have explicit hierarchical structure which allows them to be laid out in more ways 
than graphs in general (Harger and Crossno,  2012). N- dimensional data  is a very general data type that 
includes all information that can be represented as the rows and columns of a table. This category includes bar 
charts, line charts, pie charts, stacked charts, box plots and views supporting multidimensional data. Geospatial 
and spatio-temporal category is useful for viewing geographic information.  
 
Visual analytics can be regarded as a collection of techniques that use graphical interfaces for presenting 
summarized, heterogeneous information that helps users visually inspect and understand the results of 
underlying computational processes (Fan and Gordon,  2014). It  involves a range of activities, from data 
collection to data-supported decision-making.. The primary goal of visual analytics is the analysis of vast 
amounts of data to identify and visually distill the most valuable and relevant information content (Keim et al, 
2008).  

METHODOLOGY 

We conducted a review of the literature in which studies were included in three steps.  First, we used the ABI 
INFORM and EBSCOHOST electronic databases as the main sources for identifying studies on social media for 
disaster management. Only peer-reviewed papers published in the last decade were considered for our study. We 
focused on three main research areas including (i) social media and (ii) disaster/crisis/emergency (iii) visual 
analytics/visualization. We included visualization in the research area because we found out that there were few 
visual analytic toolkits available.  For the database search, we used different combinations of the following  
keywords “social media”, “social media technology”, ”, “social media tools”, ”, “social media platform”,  
“disaster management”, “disaster management phases”, “crisis management”, “emergency management”,  
“disaster relief”,  “visual analytics”,  and “information and communication technology”. We considered only 
papers that had at least both “social media” and “disaster” , or “crisis” or “emergency” and “visual analytics” or 
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“visualization” keywords. An initial screening of the titles and abstracts indicated that not all of the papers 
retrieved by the keyword searches were appropriate to the study. These papers were excluded from our sample. 
 
Second, in addition to the journals listed in ABI INFORM and EBSCOHOST, we also selected papers from the 
International Journal of Information Systems for Crisis Response and Management (IJISCRAM), which 
provides an outlet for innovative research in Information Systems for crisis response and management.  We also 
purposefully searched the conference proceedings of Information Systems for Crisis Response and Management 
Conference (ISCRAM) a renowned conference in IS. The ISCRAM community is a mix of researchers and 
practitioners dedicated to the promotion of exchange of knowledge and the deployment of IS for crisis 
management.  ISCRAM has a track on social media in crisis response and management. 
 
Third and finally, we used the ‘‘snowball’’ method to find additional relevant papers.  The snowball method 
involved carefully going through the references of the papers identified in the two previous steps and look for 
additional papers suitable for our study. We present in Table 1, the list of the social media visual analytic tools 
resulting from our search. They are thirty one (31) in total. For each of the tools, we also provide the main 
reference and in some cases, additional related references.   
 

TABLE 1: Social Media Visual Analytics Tools for Disaster Management 

 
Tools Main Reference Other Related References 

1 AsonMaps Aulov et al., 2014  

2 Coordinated Engagement Interface (CEI) Purohit et al., 2014  

3 Crisees Maxwell et al., 2012  

4 Disasters2.0 
Camarero & Iglesias, 
2009 

 

5 
Emergency Response Intelligence 
Capability (ERIC)  Power et al., 2013 

 

6 

Emergency Situation Awareness – 
Automated Web Text Mining   
(ESA-AWTM) Yin et al., 2012b 

Yin et al., 2012a;  Cameron 
et al., 2012 ; Power et al., 
2013 
 

7 
Global Disaster Alert and Coordination 
System (GDACS)  Stollberg & Groeve, 2012 

 

8 G-SAW Croitoru et al., 2012 Crooks et al., 2013 

9 Mapster Liu et al., 2011  

10 Riskr Farber et al., 2012  

11 Sahana Careem et al., 2006 
Duc et al., 2014; Sahana 
Software Foundation 2011 

12 Scatterblog Bosch et al., 2011  

13 SensePlace2 MacEachren et al., 2011 

MacEachren, 2013; 
Savelyev  and MacEachren, 
2015 

14 
Social Media Analytics Reporting Toolkit 
(SMART) Zhang et al., 2014 

Zhang et al., 2016 

15 SocialSensor Diplaris et al., 2013 Papadopoulos et al., 2013 

16 
System for Real and Virtual Volunteers 
(SRVV) Reuter et al., 2013 

 

17 Twitter Earthquake Detector (TED)  Guy et al., 2010  

18 TEDAS Li et al., 2012  

19 Toretter Sakaki et al., 2010 Sakaki et al., 2013 

20 Tweak-the-Tweet 
Starbird & Stamberger, 
2010 

Starbird, 2011 

21 TweetComp1 Zielinskiet Al et al., 2013   

22 TweetTracker Kumar et al., 2011  
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23 TweetXplorer Morstatter et al., 2013  

24 Twitcident Abel et al., 2012a 
Abel et al., 2012b; Tao et al., 
2012 ; Terpstra et al., 2012 

25 TwitInfo Marcus et al., 2011  

26 Twitris+ Sheth et al., 2011 Purohit & Sheth, 2013 

27 Ushahidi Anahi 2011 
Okolloh, 2009; Duc et al., 
2014; Li et al., 2014 

28 

Visual Analytics of Microblog Data for 
Public Behavior Analysis in Disaster 
Events (VAMPBA) 

Chae et al., 2013 Chae et al., 2012 ;Chae et 
al., 2014 

29 Visual Backchannel Dork et al., 2010  

30 WeKnowIt Ireson, 2009 

Cordis, 2009; Lanfranchi & 
Ireson, 2009; Lanfranchi et 
al., 2010 

31 XHELP Reuter et al., 2015  

REVIEW FINDINGS AND DISCUSSIONS 

In this section, we present and discuss our review findings. We start with a brief general overview of the 
important characteristics of the thirty one (31) social media visual analytic toolkits identified in the literature. 
Then, based on a discussion on the social media activities specific to each phase of a full cycle disaster 
management, we suggest the features of visual analytic toolkits that we believe would be relevant for that phase.  

Overview of the Toolkits Identified 

Social media visual analytic toolkits differ in a number of ways. In this paper, we examined the following 
characteristics: maturity, platform, disaster specific, data source and key features provided.  
 
Maturity 
The thirty one (31) toolkits examined in this study have varying degrees of maturity, with a large majority still 
under development or at most under test.  Few of them have been effectively used in real case of disaster 
management. For instance, findings from our examination of the toolkits suggest that only Sahana and Ushahidi 
have effectively been used for large scale disaster management. Sahana is an open source and open standards 
software developed with the aim to enable disaster responders to access and share information in order to reduce 
human suffering during pre-disaster preparedness and post-disaster response phase (Duc et al., 2014). Ushahidi 
is also an open source software. It was developed to help automate the collection of incident reports using 
cellular phones, email, and the web and facilitate the mapping of report locations in an interactive map mashup 
along with descriptive data to contextualize events. Ushahidi was first deployed in full scale for disaster 
management during the 2010 Haiti earthquake.   
 
 
Platform 
A large majority of the 31 toolkits examined are web based. The few that are multiplatform include GDACS, 
Mapster, Sahana and Ushahidi.  For instance, Mapster is a mobile+Cloud system designed to provide a set of 
loosely coupled components, including (i) a citizen reporting tool on the smartphone through a customized 
Twitter client, (ii) Cloud-based semantic streaming data fetching, processing and republishing services, and (iii) 
a personalized/localized spatiotemporal visualization and animation tool on the phone that can visualize both 
citizen-provided data as well as infrastructure sensing data (Liu et al., 2011). 
 
 
Disaster specific  
Some of the toolkits are designed for a specific type of disaster.   For example, Twitter Earthquake Detector 
(TED) and Toretter (Sakaki et al., 2010; 2013) are designed specifically for earthquake.  TED is developed to 
mine real-time data from popular social networking and micro-blogging sites, searching for indicators of 
earthquake activity directly from the public (Guy et al., 2010). According to Guy et al. (2010), TED also 
integrates traditional scientific earthquake information, location and magnitude, from the USGS internal global 
earthquake data stream with geospatial-temporal corresponding citizen reports from popular social networking 
and micro-blogging sites.  The TED system analyzes social networks data for multiple purposes including to (i)  
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integrate citizen reports of earthquakes with corresponding scientific reports, (ii) infer the public level of interest 
in an earthquake for tailoring outputs disseminated via social network technologies,  and (iii) explore the 
possibility of rapid detection of a probable earthquake, within seconds of its occurrence, helping to fill the gap 
between the earthquake origin time and the presence of quantitative scientific data (Guy et al., 2010). Based on 
particles filtering, Toretter analyzes the flow of twitter to detect earthquakes and alert users (Sakaki et al., 2010; 
2013). Users can see the detection of past earthquakes (Sakaki et al., 2010; 2013). They can register their e-
mails to receive notices of future earthquake detection reports. Toretter alerts users and urges them to prepare 
for the imminent earthquake (Sakaki et al., 2010; 2013).  

 
Features provided 
Most of the tools identified are developed around the concept of a dashboard, or a set of visual screens that 
provides a summary of social media during the crisis according to a variety of dimensions including temporal, 
spatial, and thematic aspects. Common elements in these screens include line charts, timelines, time series 
graphs, maps, pie charts, bar charts,  stacked charts, box plots and views supporting multidimensional data (such 
as scatterplots and parallel coordinates) [See Table 3]. For instance, ScatterBlogs is a system that enables users 
to interact with the data in a visual, direct, and scalable fashion (Bosch et al., 2011; Thom et al., 2013). Its main 
objective is to allow analysts to work on quantitative as well as qualitative findings by (i) automatically 
identifying anomalies, (ii) summarizing and labeling event candidates, and (iii) providing interaction 
mechanisms to examine event candidates (Thom et al., 2013). ScatterBlogs also provides a  workbench allowing 
the scalable visual examination and analysis of messages featuring perspective and semantic layers on a world 
map representation (Bosch et al., 2011; Thom et al., 2013). Another example is SensePlace2,  a map based 
interactive application. , SensePlace2 includes features that allow the users to (i) explore and analyze data, (ii) 
visualize data on a map and as word clouds, and (iii) select time interval and terms of interest (MacEachren et 
al., 2011). SensePlace2 uses Twitter as the main source of geospatial information. Although some of tools are 
based on input or feedback provided by emergency responders and other officials (e.g. Ushahidi), we found that 
the majority are designed as a way to process social media data during crisis situations.   
 

Table 2: Tools Features 

 
Tools Features 

  
A B C D E F G H 

1 AsonMaps √        

2 CEI   √      

3 Crisees √   √  √   

4 Disasters2.0 √        

5 ERIC √        

6 ESA-AWTM √   √ √   √ 

7 GDACS √      √  

8 G-SAW   √ √ √ √   

9 Mapster √   √     

10 Riskr √  √ √     

11 Sahana √  √ √     

12 Scatterblog √   √ √   √ 

13 SensePlace2 √   √ √    

14 Smart √        

15 SocialSensor √ √  √ √ √   

16 SRVV √  √      

17 TED  √  √ √   √  

18 TEDAS √   √    √ 

19 Toretter √  √ √     

20 Tweak-the-Tweet √   √ √    

21 TweetComp1 √   √     
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22 TweetTracker √   √     

23 TweetXplorer √  √ √     

24 Twitcident √   √   √  

25 TwitInfo √   √ √    

26 Twitris+ √   √   √  

27 Ushahidi √ √ √ √ √  √  

28 VAMPBA √ √    √  √ 

29 Visual Backchannel √        

30 WeKnowIt √   √ √    

31 XHELP √        

A  

B 

C 

D 

Topic/Issue/Trend analysis 

Opinion/Sentiment analysis 

Social network analysis 

Map (visualization option) 

E 

F 

G 

H 

Timeline (visualization option) 

List (visualization option) 

Statistic Diagram (visualization option) 

Tag Cloud (visualization option) 

 
Data source 
The most common social media data source is Twitter. Other data sources include Facebook, Flickr, Instagram, 
YouTube, Tumblr and SMS. 

Relevant Toolkits Features for Full Cycle Disaster Management 

As discussed earlier, the full cycle of disaster management is made up of four phases. Each of these different 
phases has its own information requirements that need to be addressed. We suggest in this section the features of 
visual analytic toolkits that we believe would be relevant for each of the phases. 
  
Mitigation:   
In the mitigation phase, communication between organizations and other stakeholders engaged in disaster 
management primarily focuses on sharing and disseminating information about possible disaster treats; 
establishing rules and planning for resources to use in case of disaster (Fischer et al., 2016).  A number of social 
media activities are undertaken to alleviate the harm that may occur from disasters.  These activities may 
include creating and strengthening communication and collaboration networks, disseminating the do’s and 
don’ts in case of disaster, drawing lessons learned from passed disasters etc. The appropriate features for visual 
analytic toolkits relevant for the mitigation phase of disaster management would include   social network 
analysis, data management and information visualization.  
 
Preparedness:  
In the preparedness phase, organizations and other disaster managers work together to develop the processes 
that could help to effectively manage post-crisis (Fischer et al., 2016). They also need to be aware of 
communication challenges that may hinder these efforts. Moreover, it is important that disaster responders 
communicate to keep in touch, plan together for a crisis, and develop trust between organizations (Allen et al., 
2014; Fischer et al., 2016). Furthermore, building relationships between all crisis responders through training 
and timely communication among organizations about plans and actions is critical for good collaboration during 
a crisis response (Fischer et al., 2016).   Social media activities can be undertaken before a disaster strikes to 
improve the readiness of the community to respond quickly as soon as the disaster strikes; to engage citizens 
and to share preparedness information from humanitarian organizations. For example disaster related social 
media online training can be developed and offered to prepare disaster responders. Social media can be used to 
provide early warning when situations become less predictable and can also be useful in pointing out abnormal 
event (Fan et al., 2014). Houston et al. (2015) argue that prior to disaster, social media can be used in three 
different ways including (i) providing and receiving disaster preparedness information, (ii) providing and 
receiving disaster warnings, and (iii) detecting and signaling disasters.  
 
Features for visual analytic toolkits relevant for the preparedness phase of disaster management would include   
topic modeling, trend analysis, social network analysis, data management, information visualization and visual 
analytics. Topic modeling, trend analysis of tweet data could be instrumental in this phase as they could help 
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determine abnormal event and then provide early warning. For instance, several studies show that Twitter 
constitute a viable early warning system in disaster management (Chatfield and Brajawidagda, 2013; Tyshchuk 
et al., 2012). Studies also show that crisis response organizations use social media to provide advice directly for 
crisis preparation, point to other resources with crisis advice, and offer news about the crisis to the community 
(Van Gorp et al., 2015). To this end, features such as data management, information visualization would be 
necessary.  Social network analysis would be necessary for a collaboratively developed knowledge base with 
active discussion spaces conducted normally during the preparedness phase of disaster management.  In 
addition, citizens could use social media to share their emergency plans and to coordinate “ride shares” over 
their network for when there is a need to leave the area at risk (Belblidia, 2010). Moreover, using social media 
prior to disasters would enable emergency management networks to be built that share the responsibility for 
preparing for a disaster (Dufty, 2012).  
 
Response:  
The response phase of disaster management involves high degree of communication within and between the 
different organizations and other stakeholders engaged in disaster response (Fischer et al., 2016). 
Communication in crisis response includes adapting to the situation as quickly as possible, assessing the 
appropriateness of formal plans, and gathering and processing information for crisis professionals’ decision 
making (Fischer et al., 2016). Social media tools are increasingly used as an information source for disaster 
response organizations. In responding to disasters (e.g. the 2010 Haiti earthquake, the 2012 Sandy superstorm), 
social media was used for relaying information, one and two-way communication, offering/requesting assistance 
and organizing disaster response (Watson and Wadhwa, 2014). Social media can also be used in the search and 
rescue operations during a disaster. For instance, the pervasiveness of smartphones gives people the opportunity 
to take photos or videos and upload them to the Web immediately. Survivors in an affected area can report what 
they are seeing or hearing.  
 
Moreover, social media can also be used to monitor and analyze data generated during disaster in order to 
enhance situational awareness and the response to the disaster. The need to provide a fast and effective response 
to disaster victims means that the social media toolkits used for disaster response need to be able to quickly 
access and analyze a vast quantity of real-time social media data. Furthermore, compared to the disaster 
preparedness phase, vast amounts of data are generated during the response to disasters. Therefore, for disaster 
response social media visual analytic toolkits are required to have access to a large body of real-time data 
through agreements with social media applications such as Twitter.  
 
Recovery:  
Research has highlighted the importance of information sharing between organizations during the recovery 
phase of disaster management to coordinate activities and address tasks such as coordination, rebuilding, as well 
as dissemination of information about accessing aid (Cumbie and Sankar, 2012; Fischer et al., 2016).  In this 
phase, organizations and other stakeholders engaged in disaster management use social media to publicize 
information about successful recovery activities, collect lessons learned that can help an organization better 
prepare for another crisis, and facilitate coordination and collaboration (Fischer et al., 2016). Further, 
organizations use social media to build relationships with the public and share information and coordination of 
volunteer activities (Fischer et al., 2016).  The appropriate features for visual analytic toolkits relevant for the 
mitigation phase of disaster management would include   social network analysis, data management and 
information visualization. 

Suggested Features per Disaster Management Phase 
 Mitigation Preparedness Response Recovery 

Topic modeling  √ √  

Trend analysis  √ √ √ 

Opinion mining   √ √ 

sentiment analysis   √  

Social network analysis √ √ √ √ 

Data management √ √ √ √ 

Visualization √ √ √ √ 

Visual analytics  √ √ √ 
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CONCLUSION 

Research shows that social media is being increasingly used for disaster management. The use of social media 
visual analytics is also on the rise in disaster management. Social media visual analytics brings a new dimension 
to disaster management, offering a useful way to address problems that are difficult to solve using either 
machine analysis or human analysis with the possibility of potentially improving disaster management 
outcomes. In this paper, we present an overview of research on social media visual analytic and visualization 
toolkits for disaster management. The goal is to outline the major characteristics and features, and to examine 
the extent to which these toolkits cover the full cycle of disaster management. Our hope is that the overview 
presented here can contribute to provide a foundation based on the current literature and help to shape future 
research directions to enhance social media visual analytic tools for full cycle disaster management. For 
example, visual analytic tools could be developed to help determining the progress of an emergency (e.g. the 
rising level of flooding during a tornado or heavy rain) and to help identifying the next possible solutions (e.g. 
evacuation route) that could be used to alleviate the damages. Visual analytics tools could also be developed to   
determine the scope of damage and to provide various disaster responders with effective coordination tools for 
more efficient disaster response. 

ACKNOWLEDGMENTS  

This article was developed under an appointment to the DHS Summer Research Team Program for Minority 
Serving Institutions, administered for the U.S. Department of Homeland Security (DHS) by the Oak Ridge 
Institute for Science and Education (ORISE) through an interagency agreement between DHS and the U.S. 
Department of Energy (DOE). ORISE is managed by Oak Ridge Associated Universities (ORAU) under DOE 
contract number DE-AC05-06OR23100. This document has not been formally reviewed by DHS. The views 
and conclusions contained in this document are those of the authors and should not be interpreted as necessary 
representing the official policies, either expressed or implied, of DHS, DOE, or ORAU/ORISE. DHS, DOE and 
ORAU/ORISE do not endorse any products or commercial services mentioned in this publication. 

REFERENCES 
 

Abel, F., Hauff, C., Houben, G.-J., Stronkman, R.,  and Tao, K. (2012a). “Twitcident: Fighting Fire with 
Information from Social Web Streams,” in Proceedings of the 21st International Conference Companion 
on World Wide Web, ser. WWW ’12 Companion. New York, NY, USA: ACM, 2012, pp. 305–308. 

Abel, F., Hauff, C., Houben, G.-J., Stronkman, R.,  and Tao, K. (2012b).  “Semantics + Filtering + Search = 
Twitcident. Exploring Information in Social Web Streams,” in Proceedings of the 23rd ACM Conference 
on Hypertext and Social Media. ACM, 2012, pp. 285–294.  

Adelman, D. S. & Gray, W. (2009). The Nature of Disasters. I D. S. Adelman & T. J. Legg (Red.), Disaster 
nursing: A handbook for practice (s. 1-36). Sudbury Mass: Jones and Bartlett Publishers 

Allen, D. K., Karanasios, S. and A. Norman (2014). “Information sharing and interoperability: The case of 
major incident management.” European Journal of Information Systems 23 (4), 418–432. 

Anahi, A., 2011. Ushahidi Guide. [pdf] Ushahidi. Available 
at:http://community.ushahidi.com/uploads/documents/Ushahidi-Manual_4.pdf [Accessed 15 Jun 2015]. 

Aulov, O., Price, A., & Halem, M. (2014). AsonMaps: A Platform for Aggregation Visualization and Analysis 
of Disaster Related Human Sensor Network Observations. In Proceedings of the 11th International 
ISCRAM Conference.  

Belblidia, M.S. (2010) Building Community Resilience through Social Networking Sites: Using Online Social 
Networks for Emergency Management, International Journal of Information Systems for Crisis Response 
Management 2 (1) 24–36. 

Bosch, H., Thom, D., Worner, M., Koch, S., Puttmann, E., Jackle, D. and Ertl. T. (2011). Scatterblogs: Geo-
spatial document analysis. In Visual Analytics Science and Technology, 2011. VAST 2011. IEEE 
Conference on, 2011. 

Camarero,J.,  Iglesias, C.A.  (2009). “Disasters2.0. Application of Web2.0 technologies in emergency 
situations” in Proceedings of the 6th International ISCRAM Conference, Gothenburg, Sweden, May 2009 
J. Landgren and S. Jul, eds. 

Cameron, M. A., Power, R., Robinson, B., and Yin, J. (2012) Emergency situation awareness from twitter for 
crisis management. In Proceedings of the 21st international conference companion on World Wide Web, 
WWW ’12 Companion, pages 695–698, New York, NY, USA, 2012. ACM.  

Careem, M., De Silva, C., De Silva, R., Raschid, L., & Weerawarana, S. (2006, December). Sahana: Overview 
of a disaster management system. In Information and Automation, 2006. ICIA 2006. International 

793

http://community.ushahidi.com/uploads/documents/Ushahidi-Manual_4.pdf


Ngamassi et al. Social Media Visual Analytics for Disaster Management 
 

CoRe Paper – New Technologies for Crisis Management 
Proceedings of the 14th ISCRAM Conference – Albi, France, May 2017 

Tina Comes, Frédérick Bénaben, Chihab Hanachi, Matthieu Lauras, Aurélie Montarnal, eds. 

Conference on (pp. 361-366). IEEE. 
Chae, J., Thom, D., Bosch, H., Jang, Y., Maciejewski, R., Ebert, D. S., & Ertl, T. (2012, October). 

Spatiotemporal social media analytics for abnormal event detection and examination using seasonal-trend 
decomposition. In Visual Analytics Science and Technology (VAST), 2012 IEEE Conference on (pp. 143-
152). IEEE. 

Chae J,Thom D,Jang Y,Kim SY,Ert lT,Ebert D. (2013) Visual analytics of microblog data  for public behavior 
analysis in disaster events. In: EuroVis workshop on visual analytics; p.67–71. 

Chae, J., Thom, D., Jang, Y., Kim, S., Ertl, T., & Ebert, D. S. (2014). Public behavior response analysis in 
disaster events utilizing visual analytics of microblog data. Computers & Graphics, 38, 51-60. 

Chatfield, A. T. and U. Brajawidagda (2013). “Twitter early tsunami warning system: A case study in 
Indonesia's natural disaster management.” In: Proceedings of the 46th Hawaii International Confer-ence 
on System Sciences (HICSS), 2050–2060 

Cordis  (2009) “WeKnowIt Annual Report 2009” [Online]. Available: 
http://cordis.europa.eu/docs/projects/cnect/3/215453/080/publishing/readmore/WeKnowIt-Annual-Report-
20091.pdf ; Accessed June 15, 2015. 

Croitoru, A., Stefanidis, A., Radzikowski, J., Crooks, A., Stahl, J., and Wayant, N. 2012. Towards a 
collaborative geosocial analysis workbench. In Proceedings of the 3rd International Conference on 
Computing for Geospatial Research and Applications (COM.Geo'12). ACM, 1–9.  

Crooks, A., Croitoru, A., Stefanidis, A., and Radzikowski, J. 2013. #Earthquake: Twitter as a Distributed Sensor 
System. Transactions in GIS 17, 1, 124–147.  

Cumbie, B. A. and C. S. Sankar (2012). “Choice of governance mechanisms to promote information sharing via 
boundary objects in the disaster recovery process.” Information Systems Frontiers 14 (5), 1079–1094. 

Dufty, N. (2012), ‘Using social media to build community disaster resilience,’ The Australian Journal of 
Emergency Management, 27(1), 40-45. 

Denis, L., Palen, L., & Anderson, J. (2014). Mastering social media: An analysis of Jefferson County’s 
communications during the 2013 Colorado floods. In Proceedings of the 11th International Conference on 
Information Systems for Crisis Response and Management (ISCRAM). State College, Pennsylvania 

Diplaris, S., Papadopoulos, S.  and Kompatsiaris Y. (2013) The SocialSensor Project - Sensing User Generated 
Input for Improved Media Discovery and Experience. [Online]. Available: http://stcsn.ieee.net/e-letter/vol-
1-no-3/the-socialsensor-project. Accessed June 15, 2015 

Dorasamy, M., Raman, M., & Kaliannan, M. (2013). Knowledge management systems in support of disasters 
management: A two decade review.Technological Forecasting and Social Change, 80(9), 1834-1853. 

Dork, M., Gruen, D., Williamson, C., & Carpendale, S. (2010). A visual backchannel for large-scale 
events. IEEE transactions on visualization and computer graphics, 16(6), 1129-1138. 

Duc, K.N., Vu, T. and Ban, Y., (2014). Ushahidi and Sahana Eden Open-Source Platforms to Assist Disaster 
Relief: Geospatial Components and Capabilities. In Geoinformation for Informed Decisions, A. Abdul 
Rahman et al. (eds.), DOI: 10.1007/978-3-319-03644-1_12,, Springer International Publishing Switzerland 
2014. 

Fan, W., & Gordon, M. D. (2014). The power of social media analytics. Communications of the ACM, 57(6), 
74-81. 

Farber, J., Myers, T. S., Trevathan, J., Atkinson, I. M., & Andersen, T. (2012, September). Riskr: A Low-
Technological Web2. 0 Disaster Service to Monitor and Share Information. In NBiS (pp. 311-318). 

FEMA (2010). FEMA Pub 1. Retrieved May 01, 2013, from http://www.fema.gov/pdf/about/pub1.pdf. 
Fischer, D., Posegga, O., & Fischbach, K. (2016, June). Communication Barriers in Crisis Management: A 

Literature Review. ECIS. 
Fox, D., Hightower, J., Lin Liao, Schulz, D., and Borriello, G. 2003. Bayesian filtering for location estimation. 

Pervasive Computing, IEEE 2, 3, 24–33.  
Gao, H., Barbier, G. & Goolsby, R. (2011).  Harnessing the crowdsourcing power of social media for disaster 

relief. IEE Intelligent Systems. Retrieved May 03, 2013, from 
http://wordpress.vrac.iastate.edu/REU2011/wp-content/uploads/2011/05/Harnessing-the-Crowdsourcins-
Power-of-Social-Media-for-Disaster-Relief.pdf 

Gotz, D., & Zhou, M. X. (2009). Characterizing users' visual analytic activity for insight provenance. 
Information Visualization, 8(1), 42-55. 

Guy, M., Earle, P., Ostrum, C., Gruchalla, K., and Horvath, S. 2010. Integration and dissemination of citizen 
reported and seismically derived earthquake information via social network technologies. In Proceedings 
of the 9th international conference on Advances in Intelligent Data Analysis (IDA'10), P. R. Cohen, N. M. 
Adams and M. R. Berthold, Eds. Springer-Verlag, Berlin, Heidelberg, 42–53.  

Harger, J. R., & Crossno, P. J. (2012, January). Comparison of open-source visual analytics toolkits. In 
IS&T/SPIE Electronic Imaging (pp. 82940E-82940E). International Society for Optics and Photonics. 

Heer, J., & Agrawala, M. (2006). Software design patterns for information visualization. Visualization and 

794

http://stcsn.ieee.net/e-letter/vol-1-no-3/the-socialsensor-project
http://stcsn.ieee.net/e-letter/vol-1-no-3/the-socialsensor-project
http://www.fema.gov/pdf/about/pub1.pdf
http://wordpress.vrac.iastate.edu/REU2011/wp-content/uploads/2011/05/Harnessing-the-Crowdsourcins-Power-of-Social-Media-for-Disaster-Relief.pdf
http://wordpress.vrac.iastate.edu/REU2011/wp-content/uploads/2011/05/Harnessing-the-Crowdsourcins-Power-of-Social-Media-for-Disaster-Relief.pdf


Ngamassi et al. Social Media Visual Analytics for Disaster Management 
 

CoRe Paper – New Technologies for Crisis Management 
Proceedings of the 14th ISCRAM Conference – Albi, France, May 2017 

Tina Comes, Frédérick Bénaben, Chihab Hanachi, Matthieu Lauras, Aurélie Montarnal, eds. 

Computer Graphics, IEEE Transactions on, 12(5), 853-860.  
Heer, J., & Agrawala, M. (2008). Design considerations for collaborative visual analytics. Information 

visualization, 7(1), 49-62. 
Hiltz, S., Kushma, J. & Plotnick, L. (2014). Use of social media by U.S. public sector emergency managers: 

Barriers and wish lists. In Proceedings of the 11th International Conference on Information Systems for 
Crisis Response and Management (ISCRAM). State College, Pennsylvania.  

Houston, J.B., Hawthorne, J., Perreault, M.F., Park, E.H. , Goldstein Hode, M., Halliwell, M.R. Turner 
McGowen, S.E. , Davis, R., Vaid, S. , McElderry, J.A., Griffith, S.A. (2015) Social media and disasters: a 
functional framework for use in disaster planning, response, and research, Disasters 39  1–22. 

Hughes, A. (2014). Participatory design for the social media needs of emergency public information officers. In 
Proceedings of the 11th International Conference on Information Systems for Crisis Response and 
Management (ISCRAM). State College, Pennsylvania   

Ireson, N. (2009).  “Local Community Situational Awareness during an Emergency,” in Digital Ecosystems and 
Technologies. DEST ’09. 3rd IEEE International Conference on, june 2009, pp. 49 –54. 

Kavanaugh, A., Fox, E.A., Sheetz, S., Yang, S., Li, L.T., Whalen, T., Shoemaker, D., Natsev, P., & Xie, L. 
(2011). Social media use by government: From the routine to the critical. In Proceedings of the 12th 
Annual International Conference on Digital Government Research. College Park, MD, 2011. 

Keim, D., Andrienko, G., Fekete, J. D., Görg, C., Kohlhammer, J., & Melançon, G. (2008). Visual analytics: 
Definition, process, and challenges. In Information visualization (pp. 154-175). Springer Berlin 
Heidelberg. 

Kumar, S., Barbier, G., Ali Abbasi, M., and Liu, H. 2011. TweetTracker: An Analysis Tool for Humanitarian 
and Disaster Relief. In Proceedings of the Fifth International Conference on Weblogs and Social Media 
2011 (ICWSM 2011), Lada A. Adamic, Ricardo A. Baeza-Yates and Scott Counts, Eds. The AAAI Press.  

Lanfranchi, V. and Ireson, N. (2009) “User requirements for a collective intelligence emergency response 
system,” in Proceedings of the 23rd British HCI Group Annual Conference on People and Computers: 
Celebrating People and Technology, ser. BCS-HCI ’09. Swinton, UK, UK: British Computer Society, 
2009, pp. 198–203. 

Lanfranchi, V., Tucker, S., Burel, G., Dadzie, A.-S., Gentile, A., Webster, P.,  and Cano, E.  (2010) D7.3.2: 
Emergency Response Case Study Implementation. [Online]. Available: 
http://www.weknowit.eu/sites/default/files/D7.3.2.pdf ; Accessed June 15, 2016. 

Lettieri, Emanuele, Cristina Masella, and Giovanni Radaelli. "Disaster management: findings from a systematic 
review." Disaster Prevention and Management: An International Journal 18.2 (2009): 117-136  

Li, J.,  Li, Q., Ginjala, A., & Zaman, N. (2014). "eSMS - a Semantics-assisted Emergency Information System 
Based on Social Media", IJITCS, vol.6, no.8, pp.18-24, 2014. DOI: 10.5815/ijitcs.2014.08.03 

Li, R., Lei, K. H.,  Khadiwala, R., and Chang, K.-C. (2012) “TEDAS: A Twitter-based Event Detection and 
Analysis System,” in IEEE 28th International Conf. on Data Engineering (ICDE), pp. 1273–1276. 

Liu, Y., Piyawongwisal, P., Handa, S., Liang Yu, Yan Xu, and Samuel, A. 2011. Going Beyond Citizen Data 
Collection with Mapster: A Mobile+Cloud Real-Time Citizen Science Experiment. In Proceedings of the 
e-Science Workshops (eScienceW), 2011 IEEE 7th International Conference on, 1–6.  

Liu, B.F., Jin, Y. and Austin, L.L. (2013), “The tendency to tell: Understanding publics’ communicative 
responses to crisis information form and source,” Journal of Public Relations Research, 25, 51-67 

MacEachren, A.M. (2013). "Cartography as an Academic Field: A Lost Opportunity or a New Beginning?" The 
Cartography Journal, 50th Anniversary Special Issue, May 2013, Vol. 50 No. 2 pp. 166–170.  

MacEachren, A., Jaiswal, A., Robinson, A., Pezanowski, S., Savelyev, A., Mitra, P., Zhang, X. and Blanford, J. 
(2011). “SensePlace2: GeoTwitter Analytics Support for Situational Awareness,” in IEEE Conf. on Visual 
Analytics Science and Technology (VAST), oct. 2011, pp. 181 –190. 

Marcus, A., Bernstein, M.S., Badar, O., Karger, D.R., Madden, S., and Miller, R.C. 2011. Twitinfo: aggregating 
and visualizing microblogs for event exploration. In Proceedings of the SIGCHI Conference on Human 
Factors in Computing Systems (CHI ’11). ACM, 227–236.  

Maxwell, D.,  Raue, S., Azzopardi, L., Johnson, C., and Oates, S. (2012). “Crisees: Real-Time Monitoring of 
Social Media Streams to Support Crisis Management,” in Advances in Information Retrieval, ser. Lecture 
Notes in Computer Science, R. Baeza-Yates, A. Vries, H. Zaragoza, B. Cambazoglu, V. Murdock, R. 
Lempel, and F. Silvestri, Eds. Springer Berlin Heidelberg, vol. 7224, pp. 573–575.  

Merrifield, N. & Palenchar, M. (2012). Uncertainty reduction strategies via Twitter: The 2011 wildfire threat to 
Los Alamos National Laboratory. In Proceedings of the annual meeting of the Association for Education 
in Journalism and Mass Communication. Chicago, IL. 

Morstatter, F., Kumar, S., Liu, H., and Maciejewski, R. 2013. Understanding Twitter data with TweetXplorer. In 
Proceedings of the 19th ACM SIGKDD international conference on Knowledge discovery and data mining 
(KDD ’13). ACM, 1482–1485. 

795

http://www.weknowit.eu/sites/default/files/D7.3.2.pdf


Ngamassi et al. Social Media Visual Analytics for Disaster Management 
 

CoRe Paper – New Technologies for Crisis Management 
Proceedings of the 14th ISCRAM Conference – Albi, France, May 2017 

Tina Comes, Frédérick Bénaben, Chihab Hanachi, Matthieu Lauras, Aurélie Montarnal, eds. 

Ngamassi, L., Ramakrishnan, T., & Rahman, S. (2016) “Use of Social Media for Disaster Management: A 
Prescriptive Framework”. Journal of Organizational and End User Computing,  28(3). 

Okolloh O (2009) Ushahidi, or “testimony”: Web 2.0 tools for crowdsourcing crisis information. Particip Learn 
Action 59:65–70. 

Papadopoulos, S., Schinas, E., Mironidis, T., Iliakopoulou, K.,  Spyromitros-Xioufis, E.,  Tsampoulatidis, I. and 
Kompatsiaris, Y. (2013) Social Multimedia Crawling and Search. [Online]. Available: 
http://stcsn.ieee.net/e-letter/vol-1-no-3/socialmultimedia-crawling-and-search. Accessed June 15, 2015 

Pohl, D. (2013) Social Media Analysis for Crisis Management: A Brief Survey. Special Technical Community 
on Social Networking. IEEE STCSN E-Letter 2, 1.  

Power, R., Robinson, B., and Wise, C. (2013) Comparing Web Feeds and Tweets for Emergency Management. 
In Proceedings of the 21st international conference companion on World Wide Web, WWW ’13 
Companion, pages 1007–1010, May 13–17, 2013, Rio de Janeiro, Brazil. ACM. 

Purohit, H. and Sheth, A. (2013). Twitris v3: From Citizen Sensing to Analysis, Coordination and Action. In 
Proceedings of the Seventh International AAAI Conference on Weblogs and Social Media, 2013, EMRE 
KICIMAN, NICOLE B. ELLISON, BERNIE HOGAN, PAUL RESNICK AND IAN SOBOROFF, Eds. 
The AAAI Press, PP. 746-747. 

Purohit, H., Bhatt, S., Hampton, A., Shalin, V., Sheth, A., & Flach, J. (2014). With Whom to Coordinate, Why 
and How in Ad-hoc Social Media Communities during Crisis Response. In Proceedings of the 11th 
International Conference on Information Systems for Crisis Response and Management. University Park, 
Pennsylvania (Vol. 12). 

Raue, S.,  Azzopardi, L. and Johnson, C. W. (2013). “#Trapped!: Social Media Search System Requirements for 
Emergency Management Professionals,” in Proceedings of the 36th International ACM SIGIR Conference 
on Research and Development in Information Retrieval, ser. SIGIR ’13. New York, NY, USA: ACM,  pp. 
1073–1076. 

Reuter, C., Heger, O.  and  Pipek, V. (2013). “Combining Real and Virtual Volunteers through Social Media,” 
in Proceedings of the 10th International Conference on Information Systems for Crisis Response and 
Management (ISCRAM), T. Comes, F. Fiedrich, S. Fortier, J. Geldermann, and T. Mller, Eds., Baden-
Baden, Germany, 2013. 

Reuter, C., Ludwig, T., Kaufhold, M. A., & Pipek, V. (2015, April). XHELP: Design of a cross-platform social-
media application to support volunteer moderators in disasters. In Proceedings of the 33rd Annual ACM 
Conference on Human Factors in Computing Systems (pp. 4093-4102). ACM. 

Robinson, A. C. (2008, October). Collaborative synthesis of visual analytic results. In Visual Analytics Science 
and Technology, 2008. VAST'08. IEEE Symposium on (pp. 67-74). IEEE. 

Robinson, B., Power, R., and Cameron, M. 2013. A sensitive Twitter earthquake detector. In Proceedings of the 
22nd international conference on World Wide Web (WWW ’13), 999–1002. 

Sahana Software Foundation (2011) Annual Report, 
http://wiki.sahanafoundation.org/lib/exe/fetch.php/foundation:ssf_2011_annual_report.pdf. Accessed 1 
July 2015. 

Sakaki, T., Okazaki, M., and Matsuo, Y. (2010). Earthquake shakes Twitter users: real-time event detection by 
social sensors. In Proceedings of the 19th international conference on World wide web (WWW ’10). ACM, 
851–860. 

Sakaki, T., Okazaki, M., and Matsuo, Y. (2013). Tweet Analysis for Real-Time Event Detection and Earthquake 
Reporting System Development. IEEE Trans. Knowl. Data Eng. 25, 4, 919–931. 

Savelyev, A. and MacEachren, A.M. (2015). "Interactive, Browser-based Information Foraging in 
Heterogeneous Space-Centric Networks." Special issue of Cartography and Geographic Information 
Science, 2015.     Available: http://geoanalytics.net/GeoVA2014/paper-209.pdf. Accessed June 15, 2015   

Scholtz, J. (2006, October). Beyond usability: Evaluation aspects of visual analytic environments. In Visual 
Analytics Science and Technology, 2006 IEEE Symposium On (pp. 145-150). IEEE. 

Semaan, B. & Mark, G. (2012). Facebooking towards crisis recovery and beyond: Disruption as an opportunity. 
In Proceedings of CSCW’12. Seattle, Washington 

Sheth, A.,  Purohit, H.,  Jadhav, A.,  Kapanipathi, P.,  and Chen, L., (2011)  “Understanding Events Through 
Analysis of Social Media,” in 20th International World Wide Web Conference (WWW), Hyderabad, India, 
2011.   

Shneiderman, B. (1996) The eyes have it: a task by data type taxonomy for information visualizations, in Visual 
Languages, 1996. Proceedings., IEEE Symposium on, 336-343 (September 1996). 

Spiro, E.S., Sutton, J., Greczek, M., Fitzhugh, S., Piersk, N. & Butts, C. (2012). Rumoring during extreme 
events: A case study of Deepwater Horizon 2010. In Proceedings of WebSci 2012. June, Evanston, IL. 

Starbird, K. (2011). “Digital Volunteerism During Disaster: Crowdsourcing Information Processing,” in Conf. 
on Human Factors in Computing Systems, 2011. 

Starbird, K. & Palen, L. (2011). Voluntweeters: Self-organizing by digital volunteers in times of crisis. In 

796

http://stcsn.ieee.net/e-letter/vol-1-no-3/socialmultimedia-crawling-and-search
http://geoanalytics.net/GeoVA2014/paper-209.pdf


Ngamassi et al. Social Media Visual Analytics for Disaster Management 
 

CoRe Paper – New Technologies for Crisis Management 
Proceedings of the 14th ISCRAM Conference – Albi, France, May 2017 

Tina Comes, Frédérick Bénaben, Chihab Hanachi, Matthieu Lauras, Aurélie Montarnal, eds. 

Proceedings of the ACM 2011 Conference on Computer Human Interaction, May, Vancouver, BC, 
Canada. 

Starbird, K.  and Stamberger, J. (2010). “Tweak the Tweet: Leveraging Microblogging Proliferation with a 
Prescriptive Syntax to Support Citizen Reporting,” in Proceedings of the 7th International ISCRAM 
Conference, Seattle, USA, May 2010.  

Stieglitz, S., & Dang-Xuan, L. (2013). Social media and political communication: a social media analytics 
framework. Social Network Analysis and Mining, 3(4), 1277-1291. 

Stollberg, B., & De Groeve, T. (2012, April). The use of social media within the global disaster alert and 
coordination system (GDACS). In Proceedings of the 21st International Conference on World Wide 
Web (pp. 703-706). ACM. 

Sutton, J., Palen, L. & Shklovski, I. (2008). Backchannels on the front lines: Emergent uses of social media in 
the 2007 Southern California wildfires. In Proceedings of the 5th International ISCRAM Conference. 
Seattle,Washington.  

Tao, K., Abel, F., Hauff, C., and Houben, G.-J. 2012. Twinder: A Search Engine for Twitter Streams. In 12th 
International Conference (ICWE 2012), M. BRAMBILLA, T. TOKUDA AND R. TOLKSDORF, Eds., 
153–168.  

Terpstra, T., de Vries, A., Stronkman, R., and Paradies, G.L. (2012) “Towards a Realtime Twitter Analysis 
during Crises for Operational Crisis Management,” in Proceedings of the 9th International ISCRAM 
Conference, Vancouver, Canada, April 2012. 

Thom, D. (2015) Visual Analytics of Social Media for Situation Awareness Dissertation Retrieved from 
http://elib.uni-stuttgart.de/opus/volltexte/2015/10002/ 

Thom, D., Bosch, H., Koch, S., Worner, M., and Ertl, T. 2012. Spatiotemporal anomaly detection through visual 
analysis of geolocated Twitter messages. In Pacific Visualization Symposium (PacificVis), 2012 IEEE, 41–
48.  

Thomas, J. J., & Cook, K. (2006). A visual analytics agenda. Computer Graphics and Applications, 
IEEE, 26(1), 10-13.  

Tory, M. and Moller, T. (2004) Rethinking visualization: A high-level taxonomy,  in  Information Visualization, 
2004. INFOVIS 2004. IEEE Symposium on, 151-158 (2004).  

Tyshchuk, Y., Hui, C., Grabowski, M. and W. A. Wallace (2012). “Social media and warning response impacts 
in extreme events: Results from a naturally occurring experiment.” In: Proceedings of the 45th Hawaii 
International Conference on System Sciences (HICSS), 818–827. 

Van Gorp, A., Pogrebnyakov, N. and E. A. Maldonado (2015). “Just keep tweeting: Emergency re-sponder’s 
social media use before and during emergencies.” In: ECIS 2015 Proceedings, 1–15. 

Wamba, S. F., Akter, S., Kang, H., Bhattacharya, M., & Upal, M. (2016). The Primer of Social Media Analytics. 
Journal of Organizational and End User Computing (JOEUC), 28(2), 1-12. 
doi:10.4018/JOEUC.2016040101 

Watson, H. and Wadhwa, K. (2014) The Evolution of Citizen Journalism in Crises: from reporting to crisis 
management, in: Allan Stuart, Thorsen Einar (Eds.), , Citizen Journalism: Global Perspectives 2, Peter 
Lang, Oxford, 2014, pp. 321–332. 

Wingkvist, A., Ericsson, M., & Löwe, W. (2011). A visualization-based approach to present and assess 
technical documentation quality. Electronic Journal of Information Systems Evaluation, 14(1), 150-159. 

Yates, D. & Paquette, S. (2011). Emergency knowledge management and social media technologies: A case 
study of the 2010 Haitian Earthquake. International Journal of Information Management, 31, 6 –13. 

Yin, J., Lampert, A., Cameron, M.,  Robinson, B.  and Power, R. (2012a). “Using Social Media to Enhance 
Emergency Situation Awareness,” IEEE Intelligent Systems, vol. 27, no. 6, pp. 52–59. 

Yin, J., Lampert, A., Cameron, M.,  Robinson, B.  and Power, R. (2012b). “Emergency Situation Awareness 
from Twitter for Crisis Management,” In First Inter. Workshop on Social Web for Disaster Management 
(SWDM), In conjunction with WWW’12, vol. PP, no. 99, p. 1. 

Zhang, Jiawei, et al. "Real-time identification and monitoring of abnormal events based on microblog and 
emergency call data using SMART." Visual Analytics Science and Technology (VAST), 2014 IEEE 
Conference on. IEEE, 2014. 

Zhang, Jiawei, et al. "A Visual Analytics Framework for Microblog Data Analysis at Multiple Scales of 
Aggregation." Computer Graphics Forum. Vol. 35. No. 3. 2016. 

Zielinski, A., Middleton, S. E., Tokarchuk, L. N., & Wang, X. (2013). Social media text mining and network 
analysis for decision support in natural crisis management. Proc. ISCRAM. Baden-Baden, Germany, 840-
845. 

 

797




