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CS 6474/CS 4803 Social 
Computing: Crisis



Crisis Informatics 

 
y Definition: An integrated approach to the technical, 

social, and informational aspects of crises. 
   —Coined by Hagar (2006, 2010), Palen (2007, 2011) 

 
y Scope: Full life-cycle of a crisis 

 
y Focus: Needs and contributions of the public 

 





Open Street Map – Haiti 2010 

http://www.maploser.com/2010/09/06/openstreetmap-in-the-first-month-after-the-haiti-quake/ 



 

Gulu, Uganda:  
U.S. State Department 
HIU worked with 
Humanitarian Open 
Street Map Team 
(H.O.T.) to deliver 
high-resolution 
commercial satellite 
imagery to “the crowd” 
for a Red Cross disaster 
reduction project. 
 

 
 
 



Tracking Population Movement 

Figure 5. Average daily numbers of SIMs 
moving out of the cholera outbreak area. 

Figure 2. Est. distribution of persons who 
moved out of Port-au-Prince after the 

earthquake. 

Bengtsson L, Lu X, Thorson A, Garfield R, et al. (2011) Improved Response to Disasters and Outbreaks by Tracking Population 
Movements with Mobile Phone Network Data: A Post-Earthquake Geospatial Study in Haiti. PLoS Med 8(8): e1001083. 
doi:10.1371/journal.pmed.1001083 
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001083 



70K Geotagged Tweets 
prior/during/after 

Hurricane Sandy Landfall



URGENT Christopher Frecynet is still alive under his 
house. 64 Rue Nord Alexis.(RUELLE NAZON, AVENUE 
POUPELARD

Mirna Nazaire lives in P-A-P at Bizoton 6#12. Entire 
neighborhood without food. People are dying.

French hospital is now open and ready to receive the 
wounded at the french lycee in rue marcadieux
bourdon













 

 

living abroad who have better access to the Internet (i.e. 
they are not constrained by power outages as those living in 
Iraq are). Thus, they may be able to post responses to war 
events more quickly than those within Iraq. More research 
is needed to ascertain the reasons for the difference. 

War vs. daily life topics over time 
Our first research question asked how blog topics change 
over the course of the war. With topic modeling, particular 
themes can be selected, tracked and analyzed over time. 
Other studies of blogs [cf 22, 36], examined in non-war 
environments, revealed that most blogs concern accounts 
about daily life. (We refer to daily life topics as those that 
concern aspects of people's daily life not related to war.) 
We examined the topics to see which addressed daily life. 
In Table 2, topic TE06 contains the following string of 
words: “god women Muslim love life man Islam men heart 
person religion woman Christian face eye.” One 
interpretation of this topic might be concerning religion, or 
relationships—or in short, themes about daily life. Three 
independent coders determined the following topics as 
those concerning daily life (see Table 2): TE3, TE6, TE8 
and TE10. These topics all contained words that concerned 
daily life, such as friend, family, music, etc. 

Figure 2 shows the relation of daily life topics in 
comparison to the war topics over time (shown in Figure 
1a). Initially, as the Internet and blogs first started being 
adopted in 2003, the discussion of daily life topics were 
higher in proportion to the war topics. However, we see that 

as the war progressed and as number of blogs increased, the 
discussion of daily life topics declined, especially as war 
topics increased as a proportion of all topics discussed in 
the blogs. The crossover point occurred just after December 
2005, when the body count took a precipitous rise (see Fig. 
1b), i.e. when violence of the war increased sharply. It was 
in December 2005 that the Iraq elections took place, with 
corresponding heightened violence. 

A second crossover point occurred around April 2007. As 
the violence declined (see Fig. 1b), blogging of war topics 
decreased. However, what is especially interesting in Fig. 2 
is the other perspective: blogging about daily life increased 
as the violence waned. This could reflect how when the 
crisis abates, people return to a sense of “normalcy,” 
discussing topics about daily life. 

Collective or personal expression of war? 
Our second research question was to examine how identity 
is expressed in blog discussions about war. Following the 
idea that people form collective identity during trauma [2] 
combined with the idea that the use of first person plural 
pronouns (‘we’ and ‘us’) reflects the expression of a 
collective identity [34], we hypothesized that a collective 
identification with others about the war should be 
characterized by a high presence of first person plural 
pronouns in blogs.  

We conducted an analysis of pronoun use in the Iraqi blogs 
as follows. We built a two-dimensional classifier of the 
posts. In the first dimension, a post can belong to one of 
three possible classes; (a) a war post if the sum of the 
distributions of war topics (TE01 and TE04) for that post 
exceeds 50%, (b) a daily life post if the sum of distributions 
of daily life topics (TE03, TE06, TE08 and TE10) for that 
post exceeds 50%, and (c) ”other” if none of the previous 
two conditions is satisfied. In the second dimension, we 
defined an algorithm to distinguish ‘I/me’ from ‘we/us’ 
posts. A post was classified as an I/me post if the sum of the 
occurrences of the pronouns "I" and "me" in that post 
exceeds the sum of the occurrences of the pronouns ‘we’ 
and ‘us’, and vice-versa. We aggregated the posts by 
periods of equal lengths of one month. 

a. Timeline of war topics in English b. Body count c. Timeline of war topics in Arabic 

Figure 1: Timeline of Iraqi blog posts discussing war topics and civilian deaths (body count) 

Figure 2: Percentage of topics concerning 
war vs. daily life over time 
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We first examined first person plural pronoun use in the 
war topics compared to all other topics in our sample. We 
considered all the other topics as a “baseline” from which to 
compare the war topics. The dotted line in Figure 3 
indicates where the ratio would be equal, i.e. where the first 
person plural and first-person singular pronouns would be 
used equally in the blogs. Figure 3 shows that the ratio of 
‘we/us’ to ‘I/me’ pronouns exceeds a value of one for 
nearly all the blogs classified as war posts over the course 
of the war. This is consistent with the notion of reflecting a 
group or collective identity. What is interesting is that in the 
early war years, the ratio is less than one, which could 
indicate an individualistic reaction to a crisis, as Hoffman 
[24] found with victims in the Oakland firestorm. 

However, it could be that blogging about any topic might 
reflect a collective identity. Figure 3 also shows that the 
war topics had far higher ratios of ‘we/us’ to ‘I/me’ 
pronoun use in relation to the rest of the blog sample, over 
nearly all the years of the war. A one-sample t-test of the 
difference of the ratios of war and all other topics over time 
(compared to a hypothesized mean of zero) shows that this 
difference is significantly greater than zero (t(86)=8.23, 
p<.0001). Thus, war blogs have a significantly higher use of 
first person plural pronouns compared to the rest of the 
blogs in the sample. 

We then further contrasted the use of first person plural 
pronoun use for the war blogs compared to blogs about 
daily life. We cannot assume whether daily life topics 
would use a particular personal or collective voice, as the 
topics are so varied. Daily life topics may be written in a 
personal voice, as when one explains about their personal 
relationship or beliefs. On the other hand, daily life topics 
can also be about family, friends, or group activities, in 
which case they may use a collective, or group voice. 

Figure 4 shows a plot of the ratios of ‘we/us’ to ‘I/me’ 
pronouns for the war blogs in relation to the daily life blogs. 
For daily life posts, the ratio is less than a value of one, 
over nearly all the years of the Iraq war. This ratio seems to 

trend towards a value higher than one in recent years, 
though research is needed to understand more fully why. A 
one-sample t-test of the difference of the war and daily life 
ratios over time shows that this difference is significantly 
greater than zero (t(87)=9.7, p<.0001). Thus, the use of first 
person plural pronouns is higher in war blog posts 
compared to the daily life posts, i.e. the type of posts 
consistent with those examined in previous studies of blogs 
in non-war environments. 

DISCUSSION 
Our goal was to examine a large corpus of archived blog 
data during a protracted crisis to try to gain a long term 
societal view of how people experience a war. We 
examined how blog topics changed over eight years of the 
war. We found an interesting relationship: as the war 
progressed over time, and as violent incidents increased, 
bloggers turned their attention to discussing the war. Even 
though there need not necessarily be an inverse relationship 
between blog topics of war and daily life, the proportion of 
blogging about daily life lowered as the war progressed. 
This suggests that when war is in the forefront of people’s 
minds, especially when violent events occur, topics 
concerning daily life move to the background. During the 
height of crisis, bloggers discussed far more topics 
concerning the war, perhaps to make sense of the violence 
and uncertainty in the environment.  

Theoretical models have been developed to describe the 
societal level processes that occur during one-time impact 
hazards; however, societal effects of long term crises have 
not been modeled. Powell [14] identifies eight 
sociotemporal stages ranging from predisaster to recovery. 
Closer to our work is that of Hoffman [24] who describes 
that people transition into recovery and adapt to the effects 
of a crisis in three stages: an individual stage where victims 
feel isolated, a collaborative stage where victims bond, and 
a third stage of return to normal life. Though Hoffman 
looked at a single disaster (the Oakland firestorm), our data 
could reveal stages of adaptation over a protracted crisis 

 
Fig. 3. Plot of ratios of ‘We/Us’ to ‘I/Me’ pronouns for War and 

all Other topics. Dotted line shows where ratio is equal. 

 
Fig. 4. Plot of ratios of ‘We/Us’ to ‘I/Me’ pronouns for War 
and Daily Life topics. Dotted line shows where ratio is equal. 





“Why I did it? has no other explanation other than I had to. One part of 
the world was in pain and I could not sit back watch others do 
something when I had a little chance to send some drinking water to 
people if I could.”

“I think that’s when I went on Twitter and started tweeting. Then I 
discovered a whole bunch of people tweeting for Haiti and started 
doing it myself and building up connections as much as I could in order 
to try to save some lives if possible. ... As you’ll see some of us tweeted 
16 hours a day or more... I just hoped what I was doing was helping. I’ll 
never know if my tweets actually helped but that’s ok as well.”



Figure 11: Pattern disruption on Fourquare and Twitter during Hurricane Sandy.

bining multiple sources of information and in using them to
improving overall accuracy.

Our methods are based on token-level analysis of the
Twitter posts text. Future work could model the language in
a post more carefully, for instance by generalizing our meth-
ods to use Bigrams, Trigrams, etc. and employ NLP tools
like part of speech tagging to perform deeper analysis of lan-
guage constructs. For example, examining the tense used in
tweets before and after lunch time could shed light on user’s
intent. In respect to time-series analysis, future work could
examine the “unfolded”, non-periodic signals and use multi-
ple indicators for better prediction. Our approach focused on
diurnal pattern and thus considered only predefined periods
of in-phase signals. To that end, a natural extension could
further explore the frequency space, allowing for some phase
shift between time-series and drift over time.
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Abstract

In this study, we develop methods to identify ver-
bal expressions in social media streams that refer to
real-world activities. Using aggregate daily patterns of
Foursquare checkins, our methods extract similar pat-
terns from Twitter, extending the amount of available
content while preserving high relevance. We devise and
test several methods to extract such content, using time-
series and semantic similarity. Evaluating on key activ-
ity categories available from Foursquare (coffee, food,
shopping and nightlife), we show that our extraction
methods are able to capture equivalent patterns in Twit-
ter. By examining rudimentary categories of activity
such as nightlife, food or shopping we peek at the fun-
damental rhythm of human behavior and observe when
it is disrupted. We use data compiled during the abnor-
mal conditions in New York City throughout Hurricane
Sandy to examine the outcome of our methods.

1 Introduction

The huge volumes of social media activity readily expose
and reflect people’s attitudes, attention, interests, and ac-
tivities. In particular, data from the social media services
Foursquare and Twitter often reflects activities of users at
real-world venues including restaurants, coffee shops, shop-
ping venues and more. For example, Figure 1 shows the
weekly average of activity in four broad categories as cap-
tured on Foursquare. Modeling diurnal activities from social
media provides unique opportunities to understand and draw
insights about social activities in urban (and other) settings,
to reason about differences between cities and other loca-
tions, and to provide alerts and indications when patterns are
disrupted. Such models have the potential to transform the
study of urban communities, with implications for diverse
social challenges such as public health, emergency response,
community safety, transportation and resource planning.

Previously, researchers studied temporal patterns of on-
line activity, real-world activities and language use in dis-
connect. While it is clear that real-life experiences shape our
online presence and vice versa, the cross-section between
the two worlds received little attention by the research com-
munity. Foursquare checkins are an ideal source of informa-

Copyright c� 2013, Association for the Advancement of Artificial
Intelligence (www.aaai.org). All rights reserved.

tion about people’s physical location and a strong indicator
of their actions. Using large scale dataset of Twitter posts we
address the question of identifying verbal expressions that
lead to or follow on actions in the real-world, with high vol-
ume and semantic coherence.

The challenges in studying diurnal patterns range from
finding textual phrases that reflect real-world activities in a
noisy, constantly changing environment, to modeling tem-
poral differences and abnormal conditions. First, the lack of
proper grammar, use of abbreviations and slang on social
media pose a serious challenge to traditional nature language
processing (NLP) tools (Wang et al. 2013; Ritter et al. 2011;
Ramage, Dumais, and Liebling 2010). The fact that there
are many number of ways to refer, in text, to a certain real-
world activity only exacerbate the problem. Therefore, ro-
bust methods are needed to effectively find footprints of real-
world activity in language. Secondly, these methods need to
handle the sparsity and variability of content volume as well
as the noise inherent to social platforms. Further, once tem-
poral patterns are extracted and represented in time-series
form, we need to identify intervals of time where differences
are statistically significance with fine-grain time-resolution.

Our goal in this work is to develop and test a set of ro-
bust methods to extract diurnal patterns of real-world activi-
ties from social media, and reason about differences between
patterns (e.g. in different times or locations). To this end, we
explore several approaches based on statistical measures of
correlation and mutual information and evaluate them using
Twitter and Foursquare data. With diurnal patterns at hand,
we model the differences across platforms with fine-grain
time resolution. We study deviations from normal behavior
during Hurricane Sandy as means for validating our methods
and demonstrating their effectiveness.

Our contributions are therefore:
1. Methods for extracting information from Twitter that cor-

responds with real-world activities such as eating, shop-
ping, and others (sections 4, 5).

2. A method of modeling differences of activity time-series
that can help reason about behavioral patterns and in-
tended use of social media platforms (Section 6.1).

3. A study of how these techniques can help expose irregular
activities in social media data, in a case study of Hurricane
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y Technology mediated-
behavior 

 

y Data integration and 
system interoperability 
 

y Information extraction 
and natural language 
processing 
 

y Information security 
and reputation systems 
 

y Legal and policy issues 
 

y Ethics and codes of 
conduct 
 

Research Challenges 



Priority Research Challenges 

 
y Determine where governments can effectively 

leverage social networking and crowdsourced data to 
augment existing info or intelligence for improved 
decision-making. Conversely, determine where it is not 
appropriate. 
 

y Determine which policies need to be adapted or 
established. Develop ways for agencies to look ahead in 
their policymaking 5-10 years with rapid technological 
change – “Strategic Foresight.” 


