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ABSTRACT 
This paper explores the ways social informatics, urban informatics 
and information communication technologies can be applied to 
mapping, analyzing and improving crisis communication during 
natural disasters. In a recent study conducted by Dr. Jean Burgess 
and Dr. Axel Bruns Twitter, an online social media platform, was 
used to communicate life saving information during the recent 
January 2011 Queensland Floods. It is the intent of this paper to 
improve the methodologies of communicating crisis 
communication over twitter through the analysis and mapping the 
physical size and locations of Twitter communities. 
 
The research will use the theories developed for using ICT in the 
analysis of digital ethnography as defined by the works of Kling 
defined by Vehovar (Vehovar, 2006). By applying them to the 
study of Urbaninformatics as defined by Carlo Ratti of 
MIT(Calabrese, 2010) collecting and analyzing datasets relating 
to the ways urban dwellers move and communicate in dense urban 
areas. It is hypothesized that by using these two methods of 
interrogation new insights can be brought to light about the 
importance of digital communities during national disasters. 
 

Using these techniques a topological model of twitter 
communities that were active during the period of March 2012 
was created. This model was then qualitatively analyzed using the 
Connolly (Connolly, 2003) approach of thematic analysis to 
understand the types of data being transmitted around the 
network. By examining Twitter activity relating to the hashtag 
#QLDFLOODS it was possible to gain an insight into the types of 
flood related data being disseminated by a particular digital 
community and create a map showing the extent of influence 
those communities possessed. 
 
The conclusions reached by this study were that there were two 
large communities of twitter users that were active during the 
month of March 2012. Both communities were located on the East 
Coast, one centered on Gympie and the other centered on 
Townsville, but both had a large field of influence due to current 
‘active’ state of the community due to impending flood activity 
and recent low-pressure systems in the area. 

 
Figure 1: Brisbane River 2011 Flood Map 
 

Through examination of the dataset, it was determined that 
Twitter was used effectively and efficiently to communicate 
critical, and possibly life saving, information to people in flood 
and weather effected regions of Queensland. 

1. Introduction 
Digital ethnography is a term developed by the Social Informatics 
community that describes research that involves the qualitative 
analysis of activity on social media. This type of communication 
has been in the spotlight recently due to its effectiveness to 
efficiently convey important information during national crisis 
situations. Communication is essential to effective disaster 
response but no single warning mechanism is effective in all cases 
(QFCI, 2011). In the recent Queensland Floods Commission of 
Inquiry Interim Report social media was highlighted as a critical 
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method of providing warnings and information to the affected 
communities (QFCI, 2011).  
 

“Where it was used, social media was found to be an effective 
way to provide information to the community. An independent 
review of the Brisbane City Council’s response to the January 
2011 floods determined that Facebook and Twitter were used 
extensively to access information about the 2010/2011 floods.” 
(QFCI, 2011) 
 
During the 2010/11 Queensland Floods approximately 35,000 
tweets were see that contained critical flood information provided 
by either individuals on site or by Queensland emergency services 
(Bruns, 2012). These tweets were identified by the ‘hashtag’ 
#QLDFLOODS, hashtag’s are Twitter’s main method of 
identifying the subject or contents of an individual tweet so it can 
be categorized. 

2. Literature Review 
2.1 Social Informatics 
Social Informatics (SI) is defined as the “Interdisciplinary study 
of the design, users and consequences of information technologies 
that takes into account their interaction with institutional and 
cultural contexts” (Tyworth, 2006). SI is used to analyze the way 
that individuals (or social actors) use Information and 
Communications Technology (ICT) to communicate with other 
social actors in an immediate, local or global environment. 
 

Rob Kling coined the term ‘Social Informatics’ in 1997 as a way 
of bringing together the academic and professional exploration of 
the social aspects of ICT (Vehovar, 2006). Vehovar (Vehovar, 
2006) states that the practical applications of SI fall under one of 
the three following categories: 
 

 
Figure 2: Social Informatics Flowchart 
Social aspects of computerization: 

1) Personal: relates to the individual’s experience with 
ICT 

2) Organizational (micro): relates to the socio-
organizational aspects of implementing ICT 
applications. 

3) Society (macro): relates to general changes in society 
due to ICT. 

 

Applications of ICT in social sciences: 

1) Computer modeling of social science data 
2) Information systems and e-business applications 
3) Structuring and conceptualization of information 

 
ICT as a tool for studying social phenomena: 

1) Computer intensive methods for the statistical analysis 
of data 

2) Computer-assisted data collection 
3) Tools for manipulating, organizing, analyzing and 

presenting data. 
 

These aspects of SI all relate to the creation, dissemination and 
analysis of digital Ethnography. (Vehovar, 2006) 

 
By using these theories it is possible to observe and document 
changes in how society communicates during crisis situations. 
Through closer examination of this field it could be possible to 
identify and improve current methods of using Social 
Ethnography more effectively for crisis communication.  

 
The way these theories of SI will be applied to this thesis focus on 
the methods of Capturing, Interpreting & Graphically 
Representing social network data as defined by Vehovar 
(Vehovar, 2006). 

 

2.2 Urban Informatics 
The study of urban-informatics is the study of data related to the 
movements and actions of people within a city. With 
categorization and analysis of this data it is possible to effectively 
map the dynamic changes occurring day to day or in real time 
(Ratti et all, 2010 p.2). This data is usually related to electronic 
logs of cell phone calls, urban transportation logs, GPS enabled 
mobile devices, geotagging and physical data recording. The data 
recorded by these devices can expose unique data signatures in the 
form of digital footprints left by urban dwellers as they move 
throughout a city (Ratti et all, 2010 p.2). 
 
Collection, categorization and visualization of this type of 
information will assist the creation of what Sensable City Labs 
calls a ‘digital skin’. This digital skin will provide a tool to 
explore and model human movements within cities and the 
different ways that individual utilizes city infrastructure. This 
digital skin would also allow the real time detection of problems 
within the urban framework that could negatively impact the 
livability and sustainability of the city. Instead of waiting 
months/years for post-event driven analysis of urban structures 
that is currently employed by urban planners (Ratti et all, 2010 
p.6). 
 

This project will examine how Ratti’s principles of 
Urbaninformatics can be synthesized together with theoretical 
constructs of Socialinformatics to create a ‘digital skin’ of digital 
ethnography. This digital skin will focus on providing a physical 
location to where crisis communication is occurring on social 
media. 
 



2.3 Mapping Online Publics 
Mapping Online Publics is a website dedicated to projects that 
look at critically examine the use and impact of selected social 
networking tools in Australian society (Bruns, 2012). This site 
showcases works that relate to using social informatics as a social 
research tool (Vehovar, 2006). One of the primary contributors on 
the site is Dr. Axel Bruns who has been looking into the subject of 
social media since the mid 90’s.  

 
Figure 3: Mapping Online Publics Infographics 
 

Axel is a member of the Queensland University of Technology’s 
ARC center of excellence for creative industries and innovation 
(ARC). Over the past year Axel has made great strides in using 
social media platforms, such as twitter, to gain insight into how 
people use social media to disseminate information during 
national events. Some examples of the events Axel has recently 
covered, with Co-Director of ARC Jean Burgess include the 2011 
Queensland floods, the 2012 Queensland election and the 2010/11 
NZ earthquakes. (ARC:CCI, 2012) 
 
Dr. Bruns and Dr. Burgess’s coverage of the 2011 Queensland 
Floods has uncovered a lot of data about how effective 
government organizations have been able to connect & 
communicate information using social media. Axel’s work also 
showcases how Twitter is being used by emergency services such 
as The Queensland Police Service (@QPS) provided lifesaving 
information to Queensland residences during the event. (Bruns, 
2012) 
 

By using Axel’s methodology and analysis techniques it could be 
possible to explore and improve the way Twitter is used for crisis 
communication during national disasters. Specifically, by 
identifying, mapping and visualizing geographically where crisis 
events are occurring by measuring twitter activity that specifically 
relates a current or recently occurring national event. It could be 
possible to observe the digital reaction to physical events using 
social media, and allow users of urban centers to become more 
aware of current national events and improve the development of 
a national consciousness. 

3. Exemplar Projects 
3.1 Mapping Online Publics 
A report released by CCI media, written by Dr. Burgess and Dr. 
Bruns reported how the CCI team examined crisis communication 
on Twitter during the January 2011 Queensland Floods (A. Bruns 
and J. Burgess, 2012).  
 
The fundamental methodology used for the report followed was: 

• Capture tweets containing #QLDFLOODS using 
yourTwapperkeeper (2011) 

• Analyze the captured tweets using Gawk to develop a 
model of the twitter metrics. 

• Use Gephi to visualize these network graphs to provide 
a visual representation of the data. 

• Conduct network analysis to determine relationships 
and content provided by the model. (A. Bruns and J. 
Burgess, 2012) 

 
The results of the report stated that during the period of 10-16 of 
January 2011 over 35,000 tweets were collected and analyzed 
using the research methodology. On January 11 activity peaked to 
1100 tweets per hour between 12 and 2pm. In the proceeding days 
the twitter activity would peak around the same time of 12 – 2pm 
at a decreasingly lower rate as the flooding subsided. The activity 
would then drop to approximately 100 tweets per hour during the 
night as emergency services attempted to keep the communication 
flowing at all hours. (A. Bruns and J. Burgess, 2012) 

A breakdown of the #QLDFLOODS tweets uncovered three 
unique thematic conditions;  

• Requests for Information 
• Situational Information 
• General Advice 

 
(A. Bruns and J. Burgess, 2012) 
One of the main benefits of using twitter as a method of crisis 
communication is its ability to track and analyze how information 
is ‘passed around’ through the ‘Re-Tweeting’ (RT) process. A 
user can share a tweet they have received through their Twitter 
stream to their ‘Followers’ through a one step process that can be 
tracked and analyzed. The report shows that 50% of the twitter 
activity was RT’s, indicating that crisis information from primary 
& government sources were continuously disseminated 
throughout the social network. (A. Bruns and J. Burgess, 2012) 
 

The report concludes that emergency information could be easily 
and effectively distributed through #QLDFLOOD network. This 
allowed emergency services to provide critical information about 
donations, media stories, flood warnings, information, advice and 
contact information directly to the community, with little or no 
time delay involved. (A. Bruns and J. Burgess, 2012) 
 

The findings of this report have assisted in increasing awareness 
on how social networks, like twitter, can be used to assist in crisis 
communication as this report has been used in multiple media 
publications since its release. (Liddy, 2012) 



3.2 SENSEable City Labs: MIT 
An exemplar project by Carlo Ratti of the SENSEable city lab at 
MIT in 2009 describes how through mapping cell phone data they 
were able to develop complex metrics on how people used and 
travelled through the city of Rome. The project aim was to 
develop an Intelligent Transport System that would absorb this 
data and predict peak transportation demand and adjust the public 
transport network to cope with these changes. (Calabrese, 2010) 
 

By looking at GPS location data about public transport and cell 
phone usage Ratti’s team was able to develop a live model of 
events happening within the city. (Calabrese, 2010) The data 
Rati’s team used to create this model included: 

 
Figure 4: SENSable City Labs Infographics 

• LocHNESs Data: A platform that allows Telecom Italia 
to map the locations of network users (approximately 
30,000 calls a day were made within the test area) 

• Voice and Traffic Data: A Telecom Italia Erlang server 
measured telecommunication traffic density in calls per 
hour. 

• Location of Atac Buses: The locations of 7268 vehicles 
were tracked using GPS locators. 

• Location of Samarcanda Taxis: 43 taxis were tracked. 
• Localized Traffic Noise: Audio sensors placed at key 

traffic locations around Rome streamed traffic noise 
pollution levels. (Calabrese, 2010) 

  

The diagrams produced by the model allow a qualitative 
understanding of how this type of data collection can be used to 
give city dwellers insight into how their city operates day to day. 
The data can be used to improve and analyze critical urban 
services such as public transportation or areas of peak pedestrian 
movement. (Calabrese, 2010)  
 

3.3 Helen Partridge (QUT) 
Identifying emerging research in the field digital ethnography is a, 
currently ongoing, project by Professor Helen Partridge at QUT. 
Professor Partridge’s work focuses on how people were using 
Twitter to communicate during the 2011 Queensland Floods. 
Helen is an information technology professional looking at how 
individuals learn and implement technology to improve their daily 
lives. Her previous work includes looking at how the mastering 
financial software, social media, word processing and digital 

communication tools can improve the lives of every day citizens. 
(Partridge, 2012) 
 

The project observes how people learnt to use twitter as a source 
of immediate communication. While also analyzing how effective 
Twitter was at disseminating critical information about the 2011 
Queensland Floods. The study conducts qualitative interviews of 
Brisbane and Townsville residents and asks them how they used 
twitter during the floods to receive information. (Partridge, 2012) 

During an interview Professor Partridge highlighted the 
importance of social media during crisis situations by using the 
2007 Virginia Tech. shootings as an example. 
 

“After the shootings had happened there was an explosion on 
social media by friends and family to find out who were the 23 
people killed during the event. The online communities managed 
to uncover the identities of the students killed faster then they 
would have through official channels”. (Partridge, 2012) 
 

The project is being funded by the AUDA (.au Domain 
Administration) and is due to be released in June 2012.  

4. Literature Gap 
The experiments focused upon applying the academic theories on 
Digital Ethnography defined by Social Informatics to the practical 
applications available through analysis of Urbaninformatic data. 
Through this method of investigation it is hypothesized that 
models could be developed showing the geographical location of 
social media activity throughout Queensland. This information 
could be used to improve the ways in which social media could be 
used for crisis communication during natural disasters. 

5. Methodology 

5.1 Statement of Purpose 
This experiment is designed to analyze twitter communication 
over twitter and produces a series of inforgraphics showing the 
geographic locations of where crisis communication is occurring 
throughout Queensland. 

5.2 Aim 
To find where flood activity is occurring throughout Queensland 
during the month of March by monitoring twitter 
communications. 

5.3 Hypothesis 
That the results of this survey will provide an approximation of 
where flood activity is occurring but only in communities that 
already have a large percentage of its population that regularly use 
social media. 

5.4 Tools 
Twitter: An online social networking service. 
Python: A general purpose programming language. 
CouchDB: An opensource NoSLQ database. 
Rhino Script: A scripting language interface for the 3D modeling 
program ‘Rhino’. 



Grasshopper: A parametric design platform for the 3D modeling 
program ‘Rhino’. 

5.5 Process 
Using Python, twitter feeds were captured over a one-month 
period and stored on a CouchDB server. Using Java script the 
collected database was output into a directory structure only using 
the actual text produced in the tweet and the date the tweet was 
created. 

	  
Figure 5: Workflow Diagram 
A database of Queensland locations was purchased from the 
Queensland Government Information Service: Department of 
Environment and Resource Management. (DERM). Finally, using 
the Natural Language Toolkit module for Python, the twitter text 
was searched and matched with locations within the DERM 
database.  
 
2D infographics where created with the data showing where 
tweets about events were referencing across Queensland. Using 
the datapoints gathered a digital skin was created using 
Rhinoscript and Grasshopper that can be used as a digital or 
physical artifact. Using grasshopper this artifact was then 
qualitatively analyzed to establish where twitter communities 
exist in the physical world. 

6. Results 
In the period of 4th March to the 4th of April, 3462 tweets were 
collected that contained the hashtag #QLDFLOODS. 

 
Figure 6: #QLDFLOODS Twitter Location Data (March 
2012) 

 
Figure 7: #QLDFLOODS Twitter Location Maps (March 
2012) 
A sharp spike in Twitter activity was recorded on the 19th of 
March with a large portion of the twitter activity relating to a 
severe tropical storm warning that was present for the northern 
Queensland coastal area. The three days prior to the event saw a 
marked increase in tweets from the regular 75 tweets per day 
average. 
 

 
Figure 8: #QLDFLOODS Twitter Activity (March 2012) 
 
After the event had past there was three further days of increased 
activity before the twitter activity returned to its average level of 
75 tweets per day. This period of the 15th – 23rd was the most 
active time for the #QLDFLOODS during the month of March. 
 
On closer inspection of the 19/03/2012 dataset the locations 
mentioned the most over the course of the day were Townsville, 
Cardwell & Cairns. This shows that, due to the number of 
retweets in this are that there was a large twitter community 
present and active in these locations. It can be assumed that due to 
the increase in twitter communication that there is an active 
Twitter community in the Northern Queensland region the 
affected region due to the increased need to information about 
flooding in that area. 



 
Figure 9 : #QLDFLOODS 19th March 2012 Locations 
A qualitative sample of messages sent over twitter during the day 
indicated that most of the messages sent included data about flood 
levels and where warnings were in place throughout North 
Queensland. A large portion of the messages received on the 19th 
contained links to other new stories and webpages that contained 
more in depth information that could supplement the information 
supplied in the initial tweet. 
 

Identifying common words, i.e. words that were marked as having 
20 or more entries, the following thematic metrics were identified. 

 
Figure 10: #QLDFLOODS 19th March 2012 Thematic 
Analysis 
The amount of data available allowed for the construction of a 
digital topology that showed the location of Twitter activity on a 
map of Queensland with the peaks and valleys representing the 
cumulative value of the twitter dataset. 

 
Figure 11: Digital Topography 

7. Discussion 
The initial question posed by this research was to ascertain the 
actual geographical locations that were being focused upon by the 
digital Twitter community. In adapting the methodology set out 
by Burns and Burgess (A. Bruns and J. Burgess, 2012) it was 
possible to observe the Twitter activity over the month of March 
and ascertain where flood events were happening simply by 
counting whenever a location was mentioned in the text of a 
tweet. 
 

The maps produced showed a large presence of two large areas of 
twitter influence around the North Queensland coastline, 
stretching from cape tribulation to Mt. Elliot, with Townsville as 
its epicenter. The second large twitter community was located in 
South East Queensland, stretching from Fraser Island to the Gold 
Coast, with Gympie as its epicenter. Therefore crisis information 
about locations that fell within these two ‘territories’ would have a 
greater chance of being effective in disseminating information to 
the public. 
 

However, the town of St. George saw a lot of flooding in February 
2012 but had very little twitter activity during the month of 
March. This shows that twitter would probably not be an effective 
method of alerting the public to flood warnings due to the lack of 
an engaged twitter community in the region. 
 
Through unpacking the data collected on the 19th of March it is 
possible to qualitatively identify the type of information being 
relayed using the Twitter network. By using Marie Connolly’s 
qualitative research method of identifying themes in the tweets it 
can be observed that the primary goal of the Tweets was to 
provide critical transport, disaster reports, public service 
announcements and flood assistance messages to people in areas 
affected by flooding. The amount of communication about 
unimportant information was kept to a minimum so members of 
the community wouldn’t have a hard time finding and interpreting 
important flood information. 
 



8. Conclusion 
Following the methodology setout by Burns and Burgess (A. 
Bruns and J. Burgess, 2012) it was possible to identify and map 
the physical locations of twitter users who participated in using 
the #QLDFLOODS. As a result of this mapping exercise a digital 
topography, or digital skin as defined by Rattii (Calabrese, 2010), 
was created as a qualitative communications device designed to 
describe the shape and size of these digital communities. 
 
The experiment shows that if the Queensland government wanted 
to improve how it circulates crisis information the public, Twitter 
could be an effective supplementary communication method. As 
presented in the Queensland Flood Commission Interim Report if 
local government is considering utilizing social media, steps 
would have to be taken to increase Twitter usage in the areas of 
low activity identified in the results. 

9. Limitations 
As ascertained during the interview conducted with Dr. Bruns, 
there are many limitations when it comes to using twitter as a ICT 
tool for manipulating, organizing, analyzing and presenting digital 
ethnography. The key limitations about the twitter API 
(Application Programming Interface) raised by Bruns included:  

• The number of requests per hour is limited to 350 per 
hour. 

• The limited search abilities due to the ‘#’ system. (i.e. if 
someone doesn’t use the right # to describe what the 
tweet is referring it may be excluded from the model. 

• The cost of using large volumes of tweets to create 
models is too expensive for education/private use. 

• The constantly changing API makes it difficult for long 
term studies to be conducted without constant 
adjustment and attention. 

• Limited use of geolocation information within Australia 
(Approximately 2% of Twitter users) 

• Limited historical access to twitter events due to 
database restrictions 

 

10. Future Investigations 
It is the intention of the author to continue refining this method of 
physically mapping online communities to develop, refine and 
apply this method of data collection to other urbaninformatic 
projects. By listening to what communities are communicating 

through social media and digital ethnography it could be possible 
to predict where events where going to occur by identifying ‘weak 
signals’ that may be the beginnings of a large scale media event. 
(Bruns, 2012) 
 

This report was simply looking into the methodology required to 
physically map digital communities. Analyzing the collected data 
to establish accuracy of social media activity concerning crisis 
communication would be the next logical step of continuing 
research. 
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