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Abstract. Microblogs have received considerable attention in crisis 
communication due to its real-time nature. Despite this, research has not 
adequately addressed how users make use of information amongst the vast 
amount of real-time content available in a crisis. Hence, this study aims to 
understand information use in crisis situations by employing microblogs. 
Taylor’s [4] information use environment (IUE) model provides theoretical 
background for this study. According to this model, there are eight classes of 
information use. We focus on the IUE surrounding the 2010 Icelandic volcano 
eruption. Our study uses Twitter to analyze users’ postings related to this 
volcano. The types of postings were ascertained using content analysis. Our 
findings suggest enlightenment to be the largest category of information use. 
Other categories such as status messages, problem understanding and factual 
data were also reported. Further, humour not previously identified by Taylor [4] 
emerged as a substantial class of information use.  

Keywords: Microblogs, Twitter, real-time communication, information use, 
crisis communication. 

1   Introduction 

Microblogs have become a popular Web 2.0 tool because of their valuable source of 
user-generated content. Recently, microblogs have received much attention in the 
field of crisis communication due to their real-time nature of communication [1, 2]. 
For instance, past research by Hughes and Palen [2] compares the behaviour of 
microblog users in mass convergence and emergency events from more general use. 
Study by Starbird, Palen, Hughes, and Vieweg [1] describes the mechanisms of 
information production and distribution on microblogs during a critical situation. 
However, owing to the sheer amount of real-time information potentially available in 
a crisis, it is often not known how users make use of such information. Moreover, the 
types of information requested or shared by users on microblogs during a crisis 
situation are also not known. Hence, understanding information use in crisis through 
the lens of microblog communication is an important research area, but to our 
knowledge, there are limited studies that have been conducted.  
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Thus there is a need for scholarly research to assess information use in microblogs 
to investigate how users make use of the heterogeneous and distributed information 
available during crisis situations. The need arises because it is not known how users 
use the diverse information from microblogs to address their problems in a crisis 
situation. For example, when a volcano eruption occurs, people create many 
microblog postings related to the event. This enables users to detect and monitor the 
volcano occurrence in an up-to-date manner, to address their needs, by simply 
observing the posts. It is important to understand how users make use of the vast 
amounts of information available in crisis to make it meaningful for them to 
understand the scale and extent of the crisis. The link in the chain of such microblog 
communication in crisis, from real-time detection of events, to dissemination on this 
platform depends on understanding information use [3]. Therefore the objective of 
this study is to ascertain the role played by microblogs to support information use in 
crisis situations. In order to understand information use in a particular setting such as 
a crisis in microblogs, we use Taylor’s [4] information use environment (IUE) model 
in our study 

2   Literature Review 

According to Taylor [4], information use is seen as a process where information 
sought or received by users is put to use by making sense of it so as to address their 
problems. Taylor [4] looked at the user and the uses of information, and the contexts 
within which those users deem information that will be useful to them at particular 
times. Taylor [4] associated information use to be an integral part of users’ everyday 
life where they construct and process information. Similarly, a context is a setting 
where users disseminate, seek and make use of information. This classical model 
proposed by Taylor [4] has been referred as information use environments (IUE). IUE 
places emphasis on the set of elements that affect the flow and use of information 
into, within, and out this context. IUE also determines the criteria by which the users 
judge the value of information. Taylor’s [4] model foreshadowed much of the current 
contextually-focused research by recognizing four influences on information use 
namely: individuals involved, constraints and opportunities provided by the context, 
problems faced and attitudes and approaches to problem resolution.  

This study makes use of Taylor [4] as a theoretical framework to develop a holistic 
understanding of the context in which users resort to information use in microblogs. A 
well-known IUE study by Davenport [5] also highlighted the importance of context in 
studying information use. However, we chose Taylor’s [4] seminal work as it is one of 
the pioneering studies done on IUE and has been incorporated in several contextual 
studies by Kuhlthau [6], Choo [7] and others. Taylor [4] emphasized IUEs to be the 
bridge between users and their environments whereby the context affects the 
availability, access to, and use of information. Additionally, Taylor [4] identified eight 
classes of information use by individuals to resolve their problems: enlightenment, 
problem understanding, instrumental, factual, confirmational, projective, motivational 
and personal. This paper focuses on these classes of information use to categorize the 
types of information used during a crisis situation. Our study describes a crisis as an 



122 N.D. Sreenivasan, C.S. Lee, and D.H.-L. Goh 

IUE to understand this context within which the affected users make choices about 
what information will be useful to them.  

Crisis may be seen as an interruption in the economic and social lives of 
individuals in the form of various ranges of situations [8]. For example, crises can be 
of various types such as natural disasters, human-made crises including terrorism 
attacks, epidemics such as spread of H1N1, nuclear crisis, environmental crises such 
as oil spill and many more. As crises present highly complex information 
environments, management of information before, during and after such emergency 
situations becomes important to influence the way in which such situations can be 
managed [9]. Crises events in the past have also demonstrated the need to understand 
how individuals, government agencies, public relation professionals and other non-
government agencies collect, organize, share, manage and disseminate information 
during such situations [1].  

From an information perspective, crisis situations are demanding owing to the 
various information challenges that can surface. Some of the problems that individuals 
face during crises include information overload, lack of relevant information and 
changing information needs at different stages of a disaster [8]. Other information 
challenges include integration and coordination of the information from diverse actors 
involved, information dissemination at the right time via multiple channels and 
evaluation of the trust in the information sources [8]. Given this background, our study 
aims to investigate the types of information potentially used by users in crisis on 
microblogs. As much as its ability to allow fast exchange of information between 
users, this platform also differs from other social media because of its ability to 
broadcast concise real-time updates that can be easily accessed using text messaging 
via mobile communication devices, Web and other third-party applications. With this 
ability to send messages using mobile devices and also be able to easily broadcast them 
to a wider audience, they seem to be fit for use during crisis events.  

Recently, microblogs have received much attention in the field of crisis 
communication owing to its growing ubiquity, ability to rapidly communicate and 
cross-platform accessibility [1, 3]. Despite the fact that these studies have suggested 
that microblogs are effective in handling emergency communications, limited work 
has been done to understand how users make use of the vast amounts of real-time 
information on microblogs during crisis to support their needs. Identifying users’ 
information usage on microblogs in crisis is important for several reasons. For 
example, microblogs users may turn to this medium in crisis to learn about real-time 
events, seek information, share information or communicate with affected agencies 
[9]. Owing to the vast amount of information available in crisis, users often have 
difficulty in the early phases to search and make use of relevant information to solve 
their problems. Even when they begin with a direction in mind, many may become 
confused and uncertain about how to proceed after a short period of time [1]. Hence, 
this research gap motivates our study.  

Our goal is then to examine whether microblogs can facilitate information use. We 
do this by uncovering categories of information use on microblogs during a crisis 
situation. Our study shares similarities with prior work on microblogs on event-based 
user behaviour [2] and usefulness of microblogs in emergencies [9], among others, in 
that we aim to investigate how users adopt microblogs to communicate with each 
other during crisis. Nevertheless, there are distinct differences between this study and 
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past work that warrant the current research. For example, the study by Hughes and 
Palen [2] compared features of user behaviour in Twitter during major events .In 
contrast, our study investigated microblog postings in a crisis situation to understand 
the potential uses of information. Next, Mills, Chen, Lee, and Rao [9] examined the 
usefulness of Twitter as a medium for emergency response. On the other hand, our 
study drew from Taylor’s [4] classes of information use to examine the categories of 
potential uses in microblogs during a crisis. With this stimulus, our study aims to 
explore the following research question: 

RQ: How do users employ microblogs to support information use in a crisis? 

3   Data Collection 

To investigate the research question, Twitter was chosen because it provides a real-
time perspective of what people are thinking and doing. According to recent statistics 
from comScore, Twitter has grown from 37.3 million unique visitors in May 2009 to 
90.2 million in May 2010 [10]. Twitter was launched on July 13, 2006 and allows 
users to post tweets or updates to a network of other users. Tweets are text-based, up 
to 140 characters in length and can be posted via multiple means such as Twitter.com, 
text messaging, instant messaging, mobile devices or from other third party clients. 
Users can indicate if their tweets are public or private. By being public, tweets would 
appear in reverse chronological order on the public timeline on Twitter’s home page 
or on the user’s Twitter page where all the updates are aggregated into a single list. 
Users can follow and read each other’s tweets without giving mutual permission. By 
being private, tweets are visible only to a user’s followers. Followers are a class of 
users who receive each other’s updates on their home page.  

Our paper reports on the use of Twitter during the 2010 Icelandic volcanic ash 
eruption that forms the IUE for our study. This eruption that began late March 2010 
caused a large scale disruption for air travel across several airports in Europe. Due to 
the volcanic ash, many airports across Europe were shut down and thousands of 
travellers all over the world experienced flight delays and cancellations. This large 
scale crisis affected the airline industry, by costing them approximately 130 million 
pounds a day [11].  Based on this crisis, we characterize the categories of information 
use during and following the crisis. We chose the IUE surrounding the volcano in 
Iceland for analysis, as it provided an adequate coverage of tweets that was required 
for examining information use closely in a critical situation.  

In our study, tweets are defined as posts made by any Twitter user. The collection 
dates for user tweets posted during the crisis were from April 13, 2010 to May 5, 
2010. The data collection period was determined based on the timeline when the 
Icelandic volcanic ash eruption was at its peak [12]. Queries were submitted to the 
Twitter search facility and the search terms used corresponded to name of the 
Icelandic volcano ‘Eyjafjallajokull’, ‘volcanic ash’ and hashtag ‘#icelandvolcano‘. 
We used hashtags (i.e. ‘#’) to search for user tweets that relate to specific events 
during this crisis. For the entire data collection period, we harvested a total of 63435 
tweets. From this, we sampled 15% of tweets per day over the entire time period after 
eliminating duplicates and non-English tweets, resulting in 9641 tweets.  
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4   Findings and Analysis  

4.1   Coding Scheme 

This study adopted qualitative content analysis as it uses a naturalistic paradigm to 
interpret meaning from text data content [13].  Hsieh and Shannon [14] defined this 
research method where content of text data was subjectively interpreted through a 
systematic process of identifying themes or patterns. This qualitative content analysis 
approach is appropriate for our study to inspect the content of the postings to examine 
the various types of information that users used during crisis situations. To enable 
this, coding schemes were developed to facilitate content analysis for the user tweet 
content. We adopted the coding strategy from Taylor’s [4] eight classes of 
information use. After this, we used the entire sample of tweets (N=9641) to check if 
Taylor’s [4] categories of information use could be coded to the data.  

An iterative coding process was used to consolidate and finalize these codes either 
through combining or omitting existing codes that were adapted from Taylor [4] or 
developing additional codes if any. Each category then became a label for assigning 
meaning to the descriptive or inferential information found in the tweet content to 
categorize them based on Taylor’s [4] eight classes of information use. For example, 
tweets from users providing contextual information to better understand the situation 
were categorized as Enlightenment while tweet content providing a detailed 
explanation of specific problems were categorized as Problem understanding.  If the 
tweet content did not correspond to any of the eight information use categories of 
Taylor [4], then additional categories were formulated. After finalizing the categories, 
all tweets in our sample were coded. Each tweet could be coded into more than one 
content category. The details of all categories used in the coding schemes for tweets 
are shown in Table 1.  

 The coding consistency was measured through an assessment of inter-coder 
agreement to ensure that all coding issues related to the definitions of categories were 
discussed and resolved. Two coders were used in the study. Both were graduate 
students who were familiar with microblogging. An inter-rater reliability analysis 
using Krippendorf’s alpha was performed to determine the agreement among the two 
coders. The software package, SPSS was used to compute this statistic. For the entire 
tweet sample, the inter-rater reliability for the coders was found to have Krippendorf’s 
alpha value of 0.82, indicating strong agreement [15].  

4.2   Results 

In terms of supporting information use in crisis among users, our results in Table 1 
show that microblog communication was mainly used for enlightenment, to provide 
personal updates, for problem understanding and reporting of factual data. In 
particular, our analysis indicated that microblogs was used primarily to understand the 
contextual information of the critical situation (23.5 % of the user tweets) so as to 
make sense of it. Our findings showed higher percentages for this category as users 
were perhaps making use of the background information to get an idea of the scale of 
crisis.  For example, a user tweet was used to provide background information on the 
rise in travel costs due to volcanic eruption in Iceland (“News post: Volcano air,  
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Table 1. IUE categories 

N=9641 
Category 

Description Example % 

Enlightenment Contextual information to 
better understand the situation

Flight disruptions in 
Europe get even 
worse: Thick drifts 
of volcanic ash 
blanketed…. 
http://bit.ly/8YuCz2 

23.5 

Personal Status messages of users Woke up to the news 
that there was an 
earthquake in China 
&amp; a volcano in 
Iceland. 

14.7 

Problem 
understanding 

Explanation of particular 
problems 

Iceland farmers try 
to save herds from 
ash: 
http://bit.ly/93Cr8N 
#msnbc 

12.2 

Factual Precise data (e.g. numbers, 
figures)  

800 flee as Iceland 
volcano rumbles 
http://bit.ly/blzK2p 

11.6 

Motivational Different perspectives on the 
same problem 

Iceland Volcano 
Was God's Response 
To British Ad Ban 
http://tinyurl.com/2c
8kj7s 

 5.3 

Projective Predicting  or forecasting   Iceland volcano 
crisis will hit 
European airlines 
worse than U.S., 
experts say. 
http://bit.ly/bUWum
V 

 3.7 

Instrumental Providing instructions on how 
to handle certain situations  

Stranded by a 
volcano? Handy 
survival guide! 
http://bit.ly/aug00k 

3.5 

Confirmational Information verification  @andrewqh Is that 
the name of the 
other glacier 
volcano in Iceland? 

3.1 

Non-IUE 
categories 

   

Humour Expressing humour Iceland, good luck 
and please turn off 
your volcano before 
I fly to Europe in 
two weeks! 

8.1 
 

Irrelevant Spam Silly Kissers….  2.6 
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tourism costs may top $3.5 billion in Europe - The Age http://cli.gs/qYs6j”). Next, 
microblogs were used to update their status messages in the form of what they were 
facing currently in this crisis. One example, was a user tweeting about his disrupted 
flight journey during the volcano eruption (“Ready for an 11 hrs flight over that nasty 
volcano, hope it will let me come back home when I`m supposed to”). Hence our 
observation on the top two frequently occurring categories supports the notion that 
microblogs are used for disseminating critical updates and first-person accounts of the 
disasters [9].  

The third highest category of information use was related to in-depth 
understanding of the problems pertaining to the current situation. For example, a user 
tweet highlights the problems that stranded travellers are facing due to volcano 
(“Airlines appeal to passengers to give up seats to travellers stranded by the volcano 
ash crisis http://is.gd/bGH63”). This user tweet is categorized as problem 
understanding as it provides a better comprehension of specific problems such as 
flight delays in the event of air travel disruption because of which airlines are re-
booking the tickets of stranded travellers. The fourth category of information use was 
related to reporting of factual data. One example was a user tweet that reported factual 
volcano data in the form of numbers (“Eyjafjallajökull: activity still the same - plume 
height 3-6km, wind now blowing ash to the NW, Strombolian explosions continue 
#volcano”).  

Additionally, we found that other categories of information use related to different 
perspectives on the same problem (5.3%), forecasts (3.7%), instructions to handle 
certain situations (3.5%) and information verification (3.1%). These showed relatively 
lower percentages. This was perhaps because a majority of the users were 
broadcasting real-time information related to the crisis situation instead of 
concentrating on specific topics. It was also found that humour (8.1%) was a 
substantial category of information use that was not identified by [4] as shown in 
Table 1.  

5   Discussion 

On examining the information use categories in user tweets, our results indicate that 
the main themes of information use could be grouped into topics such as sharing 
contextual information, providing detailed information on problems, reporting of 
daily routines and facts. These results support the categorization adopted by past 
studies that have examined the nature of microblog information during crisis [1, 2]. 
We found that these categories from our findings were consistent with the broadcast-
based information sharing categories outlined previously by Hughes and Palen [2]. 
Categories such as personal updates were similar to the tweets corresponding to first-
hand information synthesis identified by [1]. At the same time, our study also 
highlighted that users not only share useful updates about the crisis situation but also 
resort to humour to reduce their stress levels.   

On a different note, fewer tweets were found related to categories such as asking 
questions for the purposes of information verification (3.1%) and instructions to 
handle certain situations (3.5%). This may be attributed to the high information 
demands of crisis situations. Owing to the rise in demand, users may broadcast real-
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time information to increase their awareness about the situation rather than directing 
specific questions [2]. Another reason could be that the tweets that contain 
background information related to the critical situation may also contain instructions 
and information verification questions in the form of pointers to other sources. For 
example, user tweets such as “AccuWeather.com - Weather Video - Volcanic Ashes 
Disrupt Travel: Should travel insurers pay up after volcano disruption?... 
http://bit.ly/aQC6dD” suggest that the URL contained in the tweet encompasses the 
contextual information along with the questions pertaining to a specific topic such as 
travel insurance.  

Next, our findings on the information use categories reported that users expressed 
different perspectives on the same problems in their tweets (5.3%). These findings 
suggest that users looked at the problems that they were facing because of crisis in 
different ways. For example, user tweets such as as “News Feature: What's God 
trying to tell us with the volcano in Iceland... http://bit.ly/bko3Ao” indicate that users 
were looking for spiritual support to manage the volcanic crisis. Another interesting 
finding from our study showed that humour not identified by [4] was found to be a 
substantial class of information use (8.1%). The appearance of humour as an 
emotional manifestation could be attributed to the way in which people vent their 
stress or frustration during crisis [16]. For example, humour was used to relieve stress 
while facing problems of being stranded in airports for prolonged periods owing to 
the volcanic eruption. User tweets such as “Its earth day today...well earth already 
celebrated its day with fireworks we'd seen in Iceland's volcanic eruption! - stranded 
at heathrow” indicate the emergence of humour. This finding highlights the 
importance of microblogs in crisis by suggesting that emotions are used as a coping 
mechanism to overcome problems. 

6   Implications, Limitations, and Future Research 

Arising from our findings, the following implications for research and practice may 
be derived. First, this study contributes to our improved understanding of crisis as an 
IUE. Our findings indicate that crisis influences the way different users make use of 
real-time information found on microblogs. For example, our findings demonstrate 
that many users share contextual information about the crisis to understand the 
situation and be well-informed. At the same time, other users reported on their first-
hand experiences of the critical situation by providing insight and varying 
perspectives to the same problems. These findings imply that users want to take 
initiative in providing different types of information about the crisis situation to raise 
awareness and at the same time assist the affected individuals and agencies. If they do 
not have first-hand knowledge of the critical situation, they rely on other media 
sources by providing links to pass on information on microblogs.  

Second, our study contributes to the extant literature on crisis informatics by 
exploring the role microblogs play to facilitate emergency communication. Our study 
sought to examine the types of information that users make use of in crisis situations. 
Moreover, our findings on the emergence of humour as a substantial class of 
information use during crisis imply that users circulate light-hearted chatter amongst 
each other to spread cheer and hope. For example, by sharing jokes on Icelandic 
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volcano eruption in their tweets, users not only use humour to help each other cope 
with the crisis but also instill optimism to overcome from the after-effects. This 
finding implies that in times of crisis, users are hopeful that by being optimistic and 
cheerful, they can overcome their problems better in crisis.  

Next, our findings on how users make use of information from the vast amount of 
real-time information available in crisis have implications for crisis mitigation and 
risk communication agencies. They can track these postings to take steps to manage 
the situation and supplement with required information if needed. Doing so may help 
them improve their overall process of emergency warning, response and recovery 
procedures. Another implication that can be derived from our findings is that users 
make use of real-time information on microblogs extensively during crisis. This 
implies that under such critical situations, it is possible that false and inaccurate 
information gets circulated that may prove devastating to affected individuals. Our 
study suggests that crisis mitigation agencies should moderate the microblog postings 
or set up official microblog accounts during a crisis situation to disseminate accurate 
and up-to-date information. 

However, our study has certain limitations that can be addressed in future research. 
First, we examined only one microblogging site, Twitter, for our analysis. Users of 
other microblogging services might differ in their information use that may require 
separate investigations. Second, only one crisis situation was used in our analysis, 
although a major one. Using more than one crisis situation for investigation, would 
allow better generalizability of our results.  In addition, we only captured Twitter 
posts from April 13, 2010 to May 5, 2010. It is possible that tweets in a different time 
period such as the day the crisis was declared over, may yield other varied and useful 
results not uncovered in this study. However, this limitation does not affect the 
accuracy of the data used in our study as we chose the timeframe where the volcanic 
ash eruption was at its peak ensuring an adequate number of tweets for analysis.  

Finally, future studies could extend our work by examining information use on a 
different crisis situation or an event to compare and contrast our results. Future 
research can also focus on exploring the categories of information use that are most 
important to satisfy user needs during a crisis situation. Our analysis of user-generated 
content from microblogs can be supplemented with a mixed methods approach using 
ethnographic studies, focus groups and interviews with Twitter and non-Twitter users 
to further understand the potential of this new medium for crisis communications. 
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