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Twitter and Disasters: the uses of Twitter during the 2010 Pakistan floods 
 
Abstract 
 
Before the Internet became pervasive, television (and before that, radio) served as the 
first line for individuals to find out more about breaking news regarding disasters. Many 
Americans now increasingly turn to the Internet first to get news of disasters. They read 
news updates at the websites of traditional news media or through web-based aggregators 
including Google News. Additionally, they read news reports from blogs and other social 
media. This paper explores the specific use of Twitter during the 2010 Pakistan floods to 
examine whether users tend to tweet/retweet links from traditional versus social media, 
what countries these users are tweeting from, and whether there is a correlation between 
location and the linking of traditional versus social media. The study also uses social 
network analysis to discern who the hubs and authorities of this network of Twitter users 
are and correlates this to location and traditional versus social media links. Though other 
studies have offered analyses of disaster situations using Twitter, this study is unique in 
focusing on a non-western disaster. 42,814 tweets were collected for this study. 
 
Keywords: Twitter; disasters, social media, traditional media, social network 
analysis, hubs, authorities 
 
Introduction 
 

Social media has become an important source of information for individuals. In 

particular, Twitter has become more commonly used by individuals to keep abreast of 

breaking news regarding disasters and updates which may be coming in frequently 

throughout the day. Twitter and social media sites like it are inherently built for 

individual users to subscribe to flows of information. In the case of Twitter, users who 

are interested in breaking news ‘follow’ the Twitter feeds of traditional news media. 

What is also particularly unique to social media is that users can then elect to follow the 

updates of users who they feel are close to a disaster. In the case of Twitter, a user who is 

interested in a particular disaster searches for it. They then can choose to follow the 

tweets of users ‘reporting’ on the disaster (i.e. citizen journalists) or they can simply read 

the feeds of these users.  
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This paper uses the 2010 floods in Pakistan as a case study. The floods in Pakistan have 

caused enormous loss of life, significant environmental destruction, and a large-scale 

humanitarian crisis. The United Nations quickly labeled the situation in Pakistan as a 

‘catastrophe’. As of September 22, 2010, 1,802 were reported dead and 2994 injured 

(Associated Press of Pakistan 2010). The United Nations World Food Programme 

estimated that 1.8 million people ‘were in dire need of water, food and shelter’(The Irish 

Times 2010). In the case of the floods, the vast majority of the affected population were 

digital have-nots prior to the flooding. The Pakistani Ministry of Information Technology 

reports national broadband penetration at a mere 0.06% as of December, 2007 (Ministry 

of Information Technology 2007). Additionally, the areas affected are predominantly 

home to Urdu language speakers, rather than English language speakers. By early August 

2010, the floods became a worldwide trending topic on Twitter, placing it in a list of the 

top 10 trending topics on Twitter’s homepage. Trending topics appear as links within the 

profile pages of all Twitter users. Additionally, given this placement within Twitter as 

well as increasingly in search engine results, users are known to be guided to trending 

topics (Abrol and Khan 2010).  

 

The Pakistan floods presented an opportunity to examine a disaster which included 

eyewitness tweets in a non-English-language (i.e. Urdu). Though other studies have 

offered analyses of disaster situations using Twitter, this study is unique in focusing on a 

non-western disaster. The search term ‘Pakistan’ was chosen as it was the exact text 

string of the trending topic. There are other search terms relating to the Pakistan floods 
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including ‘PKFloodRelief’. However, due to its status as trending topic, the most 

substantial traffic regarding the floods was associated with this official trending topic.  

In this study, we collected 42,814 tweets spanning a 50 hour period containing the search 

term ‘Pakistan’. 27,193 tweets linked to an external site. This paper uses this data to 

explore how Twitter is being used in disaster situations, whether users tend to 

tweet/retweet links from traditional or social media, and what countries had the highest 

frequency of tweets during the initial aftermath of the 2010 Pakistan floods. 

 

Disaster as Socially Embedded 

 

With hurricane Katrina, the 2003 tsunami, and September 11 terrorist 
attacks behind us, and the threats of global warming, flu pandemics, and 
bioterrorism ahead, refining social scientific methods and theories for 
studying extreme events has become an urgent task. Klinenberg (2006: 
696) 

 

Klinenberg’s own work on the 1995 Chicago heat wave which killed 739 (mostly 

vulnerable/marginalized) African-American individuals raised questions on how larger 

political and social processes and structures of ghettoization were reflected in the 

differential death tolls of white, Latino, and African-American neighborhoods.1 His 

urgent call to ‘refine’ social scientific methods stems from his own revelations on the 

significance of community, neighborhoods, and social structure to the victims of heat 

waves.2  It is telling that the bulk of the Chicago victims lived isolated lives due to 

rampant crime, poverty, and the lack of a basic social net.  Floods, unlike the heat wave 

Klinenberg studied, drown victims regardless of the strength of one’s familial and 

community relations.   
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The diffusion of innovative technologies within a state of extreme disaster seems at some 

level counterintuitive.  Rather than conjuring up cutting edge computer code for a disaster 

website, one would think that the disaster would have swept away any proclivity for 

technological invention.  However, as Pitirim Sorokin (1943: 243) prophetically noted in 

the 1940s, disaster can ‘stimulate and foster’ society’s ‘scientific and technological work’ 

and ‘imperatively urges men to contrive something new wherewith to alleviate it or to 

prevent its recurrence’.  That being said, the introduction of new technologies in disaster 

situations, as Bates and Peacock (1987: 305) note,  is not - in terms of social structures - a 

zero-sum game. They give the example of a society where water was traditionally 

obtained from public fountains or watering places. Besides serving the purpose of 

obtaining water, they also functioned as key community spaces where women met and 

socialized. In reconstruction efforts, these villages could be given piped water to their 

houses or village centers (perhaps due to well contamination), an action, which Bates and 

Peacock (1987: 305-306) argue, constitutes a change in social life (especially for 

women).  

 

Though the literature on disaster is strong in its close analyses of race, class, and gender 

(e.g. Clarke 2004; Klinenberg 2002; Lubiano 2008; Steinberg 2000), it often skirts the 

question of whether those affected by disasters in lesser developed countries are using 

new media technologies. This trend is changing as noted by more recent literature 

(Hughes, et al. 2008; Liu, et al. 2008; Shklovski, et al. 2008; Sutton, et al. 2008). The 

ability to globally broadcast images and videos of your ‘disaster experience’ not only has 



 5 

the potential to give a ‘voice’ to normally subaltern/marginalized individuals and groups, 

but also adds a fundamentally globalized aspect to their everyday lives. This is hardly 

unproblematic. Not only is there a globally-induced pressure to ‘represent’3 one’s 

village/town/city/country as international media scramble to arrive in remote disaster-

stricken areas, but this also fosters a perceived sense of empowerment amongst disaster 

victims.  When they are given a podium in cyberspace, it becomes even more tempting to 

equate this with a high level of agency amongst disaster victims. Lastly, access to these 

technologies is highly stratified in ‘developing’ nation states (Hoffman 2004). 

 

That being said, online dispatches from developing countries (despite usually coming 

from social and economic elites) not only shape international views of disaster victims, 

but also affect aid campaigns.4 For example, Flickr photographs and blog posts regarding 

the 2008 cyclone, in Myanmar, Cyclone Nargis, highlight this as information flow out of 

the country have been severely limited. One blogger who had multiple fractures managed 

to find an operational hospital and posted comments and a picture commenting on the 

ordeal.5 Similarly, a Malaysian businessman, azmil77, who happened to be visiting 

Myanmar during the cyclone took a series of moving eyewitness photographs and posted 

them almost immediately onto Flickr.6 An intense discussion of comments ensued on his 

album. Another Flickr album contains photographs taken in Yangon by Jyotish 

Nordstrom, the founder and director of a voluntary preschool for impoverished local 

children.7 In the album’s description, details are given on how to send donations to the 

school.  Though on a small scale and usually dependent on local digital haves, these local 

representations of disaster experiences via social media can provide a counterbalance to 
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sometimes exploitative and ethnocentric accounts (e.g. Leach’s (2005) critique of the 

reporting of the 2008 Indian Ocean tsunami). 

 

Information Technology and Disasters 

Before exploring the role of Twitter in the Pakistan floods, it is useful to take a step 

backwards and examine the history of information sharing technology in disasters.  

Notwithstanding Quarantelli’s (1997) paper on disasters and new technologies, 

Stephenson and Anderson’s (1997) forward-looking essay ‘Disasters and the Information 

Technology Revolution’, though over a decade old now, remains a useful review of the 

subject. Their survey argues that one should approach information technology and 

disaster studies over the longe durée.  Beginning with ‘time sharing’ mainframes (where 

clusters of users shared room sized computers) in the 1970s to the advent of desktop 

personal computers in the 1980s, they argue that disaster relief operations and disaster 

studies have been heavily shaped by technological change. They observe that online 

modem-networked bulletin boards (the precursors to contemporary web forums) such as 

ADMIN in Australia and the Emergency Preparedness Information Exchange (EPIX) in 

Canada had been adopted by a small minority of emergency professionals by the late 

1980s (Stephenson and Anderson 1997: 311). They single out the 1990s as having 

perhaps the most profound effect to disaster relief operations with innovations in digital 

radio, Geographic Information Systems (GIS), e-mail (and e-mail list servers), Gopher 

(software used to create information portals), remote sensing, and of course the Internet.8  

Fischer (1998) also notes that disaster victims in the United States can complete online 

applications for disaster relief from the Federal Emergency Management Agency 
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(FEMA) website directly and that the information on various websites (governmental and 

otherwise) have enhanced disaster mitigation and response. Stephenson and Anderson 

emphasize the evolution of information technology and disasters not only to 

contextualize the importance of these changes, but perhaps, reading between the lines, to 

remember that these technologies have not always been ubiquitous.   

 

In the case of the 2010 Pakistan floods, the world expected/assumed a barrage of digital 

videos, photographs, and text which chronicled the macro/micro events of the disaster.  

But, in 1995, as Stephenson and Anderson (1997: 315) observe, the use of the Internet as 

‘a self help network’ for relaying information about the Kobe earthquake in Japan 

(through digital maps, digital photographs, and online forums) was noteworthy. They 

argue that the use of web pages during flooding in North Dakota and Manitoba in April 

and May 1997 ‘played a crucial role […] in maintaining a sense of community among 

evacuated people dispersed throughout the region’ (Stephenson and Anderson 1997: 

317). This latter point that the Internet can (and has over a decade) influenced social 

cohesion during natural disasters is one compellingly made by Shklovski et al. (2008). 

That being said, there are downsides to increasing Internet and telephony usage during 

disasters. Specifically, a greater reliance on the Internet also translates to a greater 

demand on electricity. Additionally, using mobile phones and mobile devices to upload 

videos and photos can easily overload cellular systems and cause outages. In the case of 

the tsunami, the disaster created large-scale interruptions to the electricity and telephone 

grids. Indeed, the Prime Minister’s disaster headquarters received and sent updates via 

shortwave radio (Fox 2005). This made the Internet accessible to a small group of 
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institutions and individuals. In developed countries, this is much less of a problem. For 

example, in the US, in the run-up to Tropical Storm Bonnie in 2010, AT&T (which 

happens to be the exclusive carrier for iPhones in the US) publicly announced it was 

increasing network capacity to cope with potential outages. 

 

Twitter and disasters 

Before examining the Pakistan floods in specific, it is useful to present an overview of the 

emergent literature on Twitter and disasters. As Palen et al. (2010) note, ‘it is meaningful 

to begin to think of Twitter and other social media as serving different functions among 

different user groups during different events’. As Kiriyev et al. (2009) observe, research 

on the usage of social media and disaster events has been growing, covering a range of 

sites including social networking sites, photo repositories, and microblogging sites. The 

discussion of natural disasters on Twitter or a critical turning point of bringing the 

microblogging site to mainstream attention (with the US presidential election as a very 

important other (Tumasjan, et al. 2010)). As McCulloch (2009) argues, the downing of 

US Airways flight 1549 in the Hudson River in New York in 2009 and Twitter’s use in 

covering the story legitimized the site as a journalistic space. Specifically, Janis Krums, a 

passenger on a passing Midtown ferry took a picture of the downed aircraft on his iPhone 

and circulated it on Twitter via the site’s photo sharing portal, TwitPic. This happened 

well before any news crews arrived in many major news media used his iPhone picture in 

print media with the Associated Press eventually purchasing distribution rights. MSNBC 

had him on the phone within 30 minutes of him posting on Twitter.  
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The October 2007 wildfires in Southern California were perhaps the first natural disaster 

that put Twitter on the map. As Hughes and Palen (2009: 1) note, Twitter was used ‘to 

inform citizens of the time-critical information about road closures, community 

evacuations, shifts in fire lines, and shelter information’. Another man-made disaster in 

which Twitter became important and, indeed, controversial were the Mumbai bomb 

blasts of 2008 where everyday Indians were tweeting about which hotels have been taken 

over by armed gunmen, where fires were still burning, and where shots had been fired 

(Author 2010). Because tweets are so short, researchers found them to be a medium 

especially well suited to communicating real-time information during disasters (Hughes 

and Palen 2009). As Palen et al. note (2010), ‘the implications of social media are 

significant for mass emergency events’. In their case study of the 2009 Red River Valley 

flood, they found significant cases of individuals tweeting about their disaster experience 

as well as about aid organizations involved (Palen, et al. 2010). Though this was also the 

case with Pakistan, this was not the case with the Urdu language tweets analyzed. Indeed, 

the volume of tweets in Urdu about the flood was so low that we did not obtain enough 

data to run significant statistical analysis (as will be discussed in subsequent section). 

 

Methods 

Tweets were collected by accessing the Twitter search API during the periods when the 

text string ‘Pakistan’ was most active. The data set is composed of 50 hours worth of 

tweets broken into five 10-hour slices gathered during August 2010 (08/4, 08/11, 08/13-

14, 08/15, and 08/16). A cross-section of time segments was selected to capture tweets 

from around the world and not just from North American time zones. A total of 42,814 
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tweets were collected. In addition to this data set, we created a ‘relationship’ subset 

which included only tweets with some type of at-sign mention, including retweets. In this 

subset, our data consisted of 13,259 unique users who were directing tweets to each other 

or re-tweeting.  

 

In the relationship data set, each tweet was coded as an arc with the tweet originator as 

the sender and the Twitter user being mentioned as the recipient. Different weight values 

were assigned to arcs depending on the type of at-sign mention (1: recipient was the first 

user mentioned at the start of the tweet; 2: recipient was mentioned at the start of the 

tweet but not first; 3: recipient was mentioned somewhere else in the body of the tweet; 

4: recipient was mentioned first in a re-tweet; 5: recipient was mentioned in a retweet but 

not first. We used boyd et al.’s (2010: 3) rubric for determining retweets (‘RT: @’, 

‘retweeting @’, ‘retweet @’, ‘(via @)’, ‘RT (via @)’, ‘thx @’, ‘HT @’, and ‘r @’).  

 

Social Network Analysis Methods 

One of our modalities by which to better understand the large-scale network which our 

data set represented was through Social Network Analysis (SNA) (Carrington, et al. 

2005; Scott 2000). As the data set was stored to reflect relationships between Twitter 

users following the weight values mentioned in the previous section, we were able to 

export the data set as a Pajek network file with cluster files representing locations by 

country and city. Pajek was chosen over other SNA packages including Cytoscape 

because of the size of this network (in terms of vertices). The Pajek network file was 

generated to map out interactions between Twitter users by weight. A total of 33,141 arcs 
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involving 13,259 unique vertices (i.e. unique users) were analyzed.  We used Pajek to 

help visualize network ties of Twitter users tweeting about Pakistan as a whole 

(especially to gauge the density of the network). We also used Pajek to discern which 

Twitter users were considered to be ‘hubs’ and ‘authorities’, concepts used in SNA to 

denote vertices which are considered to be an authority (i.e. a source of information to be 

trusted) and a hub (i.e. an important clearinghouse to find information from authorities). 

In the case of the Internet, as Kleinberg (1999) notes, hubs have the tendency to link out 

to authorities, but the inverse is not necessarily true. Additionally, he notes that 

authorities may not link heavily to other authorities. We created network partitions of the 

100 most ‘important’ hubs and authorities (as calculated by Pajek). This data was used to 

render visualizations which not only show intra-hub and intra-authority connections, but 

also show the density of links from them to the network as a whole (see Figure 1 for an 

example of authorities). We also used these network partitions to test for correlation 

between a Twitter user’s country of origin and the status of hub or authority. 

 

Defining social versus traditional media 

We manually coded the top 100 domains which Twitter users in our data set linked to. 

Outbound links are classified into four categories of media (Traditional, Social, 

Aggregator, and Governmental/Non-Governmental Organization). We define traditional 

media as the websites of print and broadcast journalism. Social media is defined as user 

generated media (blogs, videos, geo-location micro-blogs, question/answer sites, and 

other user-generated news). We also include some non-user generated news sites such as 

the Huffington Post as social as these sites are not print or broadcast-based. Aggregator 
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sites were defined as portals bringing together news and information from both traditional 

and social media (aggregator sites generally prioritized traditional media sources over 

social ones). Governmental/Non-Governmental Organizations were coded based on 

either governmental affiliation or Non-Governmental Organization (NGO) status. For 

transparency, we have listed our categorization of the top 50 domains by frequency (see 

Table 3) 

 

URL and Domain Extraction 

Many tweets contain hyperlinks (URLs) referencing content on other sites. In order to 

conserve characters, Twitter usually shortens full URLs automatically with a URL 

shortening service such as ‘bit.ly’. For example, a 59 character URL linking to YouTube 

from our sample was shortened to a 20 character bit.ly URL. The following procedure 

was followed in order to extract final URLs (and their domains) from the text of tweets. 

A request for each URL was made with cURL to: 1) test the URL’s validity in the case 

that the URL was already a full one, and 2) determine the URL’s final destination in the 

case that the URL was of the shortened type. Since it is possible for a shortened URL to 

refer to another shortened URL (and so on), all cURL requests were made such that they 

would redirect several times if necessary. The number of redirects was capped at three 

with a timeout of seven seconds for all requests. Each URL was truncated at the first 

occurrence of a forward slash, question mark, or colon and the resulting URL list and 

domain list were processed in order to obtain frequencies for distinct URLs and domains, 

from which frequency-sorted tables were generated (see Table 3). 
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Location Cleanup 

A Twitter user has the option of specifying a location in their profile. Such user 

information is conveniently included in the data on a particular tweet returned by 

Twitter’s Streaming API. However, as the location field is freeform in structure, a user 

may enter anything from a well-formed location (e.g. ‘Rome, Lazio, IT’) to less location-

specific data (e.g. ‘The jungle baby!’). Occasionally, user locations also contain 

coordinate data derived from a GPS-enabled mobile device or IP address approximation. 

To accommodate this variance, a raw location was first checked to see if it matched the 

form of coordinate data (e.g. -6.252527,106.867631). Coordinate data was assumed to 

contain a comma separating latitude from longitude and this was passed to the Yahoo! 

PlaceFinder API through a cURL request. Assuming a match was found, the returned 

location data was stored in a standardized ‘city, state code, country code’ format (e.g. 

New York, NY, US). Raw location data not fitting the above procedure for coordinates 

was then passed in its entirety to the Yahoo! PlaceMaker API as it recognizes zip/postal 

codes, country/state codes, and some colloquial names, such as ‘The Big Apple’ and 

‘New England’. When the API finds a match, it returns information including the central 

coordinates of the matched region (i.e. the center of a town, state, or country). This data 

was then used to clean up our data set. 

 

Urdu-language beta test  

Based on Pakistan’s low broadband penetration and base of Urdu-language speakers, it 

was expected that tweets regarding the floods would be from Western countries (and to 

some extent India), rather than citizen journalists on the ground in Pakistan. However, to 
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investigate the possibility of an actual cohort of Urdu-language Twitter users in Pakistan, 

we ran a beta test. Data was collected from from 7-29 – 8/3/2010 for the search term 

‘flood’ in Urdu. A search was run for ‘ب�س� ’, the Urdu word for ‘flood’. In determining 

the search terms, ‘رش�����	ں�’ (‘heavy rains’) and ن������������������ (‘Pakistan’) were also run. The 

search for heavy rains yielded only 8 tweets and the search term for Pakistan yielded 

more tweets regarding negative perceptions of British Prime Minister David Cameron by 

Pakistanis rather than referring to the flood. For the Urdu search of ‘flood’, a total of 146 

tweets was collected. 117 of these contained external URLs (see Table 1). Of note, only 

one of these tweets was a retweet.  The Urdu data set consisted of a total of 44 unique 

Twitter users. Of the top 20 users tweeting, 11 were organizations and nine were 

individuals. The most tweets (18) were sent by an individual, who happened to be a 

spammer, and the next most sent by Daily Pakistan (17), a news site.  

 
Website Number of tweets with linking URLs 
Various Spam websites 22 
Daily Pakistan 12 
Jang Daily Newspaper, Pakistan 8 
British Broadcasting Corporation Urdu 
Website(BBC) 

6 

One Pakistan News 5 
News Urdu 5 
Voice of America Dari (Persian) 4 
GEOnews Urdu 4 
Personal user’s Facebook Pictures 3 
Islam Times Newspaper Photo Gallery 3 
Facebook Album of Channel 5 TV Pakistan 2 

Other sites 43 
Table 1: Urdu-language tweet frequency by external links 
 
Though the vast majority of links were to news sites (excepting for spam), one user, a 

woman in Islamabad, Pakistan, was acting as a citizen journalist. She posted three 
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pictures from the Swat valley area and posted them to her Facebook album and sent 

tweets linking to it. Each of the pictures had a description of an eyewitness account of 

what was happening in the area. Because of the limited size of this data set (N = 44), the 

investigation of Urdu-language tweets is best suited for a future qualitative ethnographic 

study. 

 

Results  

 

The data represented in Table 2 demonstrates that traditional media was the most 

frequently linked media form during the 2010 Pakistan floods. Though 12 websites out of 

the top 50 and 24 out of the top 100 are social, the representation of traditional media 

websites in the hundred most frequently linked to domains was almost double of social 

media (with 44/100 domains representing traditional media). Additionally, the most 

frequently linked to aggregator sites in the top 100 (i.e. Google News and Pheedcontent) 

overweight traditional media sources over social media sources. Therefore, we found that 

the representation of traditional media in the external links is even higher in comparison 

social media when aggregator sites are taken into account. 

  

Category Number Median Freq Mean Freq SD 

Traditional 44 81.5 154.27 186.11 

Social 24 69 135.21 132.10 

Govt-NGO 19 55 74.68 45.72 

Aggregator 11 64 189.18 232.89 
Table 2: Top 100 Domain Freqencies Broken Down by Category 
 

  Domain Freq Type 

1 www.bbc.co.uk 1080 Traditional 

2 news.yahoo.com 737 Aggregator 

3 www.guardian.co.uk 501 Traditional 
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4 www.cnn.com 465 Traditional 

5 news.google.com 461 Aggregator 

6 www.facebook.com 456 Social 

7 www.youtube.com 454 Social 

8 www.nytimes.com 443 Traditional 

9 twitpic.com 386 Social 

10 www.pheedcontent.com 381 Aggregator 

11 www.boston.com 358 Traditional 

12 tribune.com.pk 306 Traditional 

13 twitter.com 297 Social 

14 www.dawn.com 266 Traditional 

15 www.reuters.com 230 Traditional 

16 edition.cnn.com 219 Traditional 

17 www.twitlonger.com 216 Social 

18 english.aljazeera.net 213 Traditional 

19 www.huffingtonpost.com 210 Social 

20 www.state.gov 202 Govt_NGO 

21 www.google.com 195 Traditional 

22 www.spiegel.de 162 Traditional 

23 www.unicef.org.uk 162 Govt_NGO 

24 www.npr.org 150 Traditional 

25 www.tagesschau.de 143 Traditional 

26 www.telegraph.co.uk 140 Traditional 

27 www.unicef.org 132 Govt_NGO 

28 www.trampmagazine.com 130 Traditional 

29 www.onepakistan.com 129 Social 

30 humanitariannews.org 124 Social 

31 blogs.bettor.com 114 Social 

32 earthobservatory.nasa.gov 113 Govt_NGO 

33 www.newzfor.me 109 Aggregator 

34 uk.reuters.com 106 Traditional 

35 timesofindia.indiatimes.com 99 Traditional 

36 www.alertnet.org 96 Social 

37 www.cbc.ca 93 Traditional 

38 www.businessweek.com 90 Traditional 

39 www.abc.net.au 86 Traditional 

40 www.msnbc.msn.com 85 Traditional 

41 search.yahoo.com 84 Other 

42 search2know.com 81 Aggregator 

43 freedomist.com 80 Social 

44 www.dec.org.uk 78 Govt_NGO 

45 www.voanews.com 78 Traditional 

46 www.unicef.org 77 Govt_NGO 

47 www.thesundaytimes.co.uk 76 Traditional 

48 www.csmonitor.com 74 Traditional 

49 www.unhcr.org 73 Govt_NGO 

50 www3.treasurecoastnews.org 70 Social 
Table 3: Top 50 most frequently linked to domains by category 
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In Table 4, tweets are broken down by country and link type (based on domain type). The 

‘other’ category aggregates tweets from 97 unique countries. Figure 1 suggests 

geographic difference emerging with a preference to social media sites in Pakistan. Links 

pointing to traditional media were posted far more often across all top link-posting 

countries, with frequencies usually doubling that of the next closest category (Figure 1). 

Of note, Pakistan was the one exception to this trend, where links to social-type domains 

were more prevalent than links to traditional ones. Links to news aggregators were also 

fairly common with the exception of the UK, which had a proportionally small frequency 

of aggregator links (see Table 4). 

 Media Type  

 Aggregator Gov_NGO Other Social Traditional Total 

- 885 448 21 969 2150 4473 

US 362 311 7 486 1274 2440 

PK 348 106 60 895 852 2261 

GB 77 197 29 252 822 1377 

IN 94 22 1 37 228 382 

CA 29 35 2 65 250 381 

ID 102 7 1 81 105 296 

DE 23 22 0 27 205 277 

NL 28 58 0 16 146 248 

AU 6 8 0 24 74 112 

FR 9 8 0 24 64 105 

IT 3 8 1 76 15 103 

AE 1 7 1 45 33 87 

SA 1 16 0 39 26 82 

IR 1 21 0 14 40 76 

BR 6 12 0 1 54 73 

JP 0 13 0 6 31 50 

CN 7 7 0 14 20 48 

MY 7 4 0 7 27 45 

KR 5 13 0 12 13 43 

KW 0 1 0 35 3 39 

TH 6 2 0 7 21 36 

ES 4 6 0 12 12 34 
Table 4: Top Tweeting Countries and breakdown by media category (for the top 100 domains) 
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Figure 1: Tweet-embedded links corresponding to one of the top 100 domains 
 
 
Social Network Analysis 

We used Pajek to isolate the 100 most important hubs and authorities. As Figure 2 shows, 

we find the authorities within this network have a high frequency of interconnections 

with the network as a whole. Each line represents an arc. Directionality has been removed 

to make the frequency of links clearer. However, there are both inward and outward arcs. 

Following Kleinberg (1999), our study also found a low level of intra-hub links. 

However, the visualization of hubs is similar to that of authorities (see Figure 2) in that 

each hub represents a dense fabric of connections back to the network as a whole. Using 

SNA methods, we find a cohesive network with clear hubs and authorities. We also used 

the hub and authority partitions to examine user frequency by country (see Tables 5 and 

6) 
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Figure 2: The 10 Most Important Authorities and their connections to the whole network 
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Figure 3: Tweets (authority/non-authority) by user country 
 
 
 
  User Category 

  Auth ~Auth Total 

PK  677 3205 3882 

GB  145 2216 2361 

US  70 4589 4659 

CA  48 839 887 

IR  34 96 130 

CN  20 68 88 

SA  16 115 131 

U
s
e
r
 C
o
u
n
tr
y
 

Total 1010 11128  
Table 5: Frequency of tweets by authority versus non-authority by user country 
 
 
Table 4 reveals that the US has the greatest frequency of tweets (4473) Pakistan second 

(2440) and the UK marginally behind (2261). Interestingly, as Table 5 shows, the 

frequency of tweets from Pakistan itself was the highest in terms of tweets by authorities 
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despite the US being the highest in terms of sheer number of tweets. We also find it of 

interest that both 5 of the top 10 hubs as well as authorities are Pakistan-based Twitter 

users, making Pakistan the most dominant country in terms of top-level representation.  

 
 
The top 100 authorities listed one of 7 countries for user-defined location. The tweet 

frequency by authority versus non-authority from these countries is shown in Figure 3. A 

Chi-square reveals that the relative portion of tweets sent from authorities in each group 

varied significantly (χ2=794.6, df=4, p<0.0001). The “other” category includes all tweets 

from Ireland, China, and South Africa. Although users from the United States posted the 

highest frequency of aggregate tweets, Pakistan had the most tweets sent from one of the 

top 100 authorities and the second-most total aggregate tweets (Figure 3). Though a 

significant percentage of tweets from UK users (country code GB) were from authorities, 

a Chi-square test shows that Pakistan’s larger percentage of authority-posted tweets is 

significant relative to the UK (χ2=163.9, df=1, p<0.0001).  These are important findings 

in that Western Twitter users, though much greater in total volume (especially when the 

UK, US, and Canada are viewed as a bloc), users from those countries were not generally 

viewed as authorities. 

 
  User Category 

  Hub ~Hub Total 

PK  937 2945 3882 

GB  167 2194 2361 

CA  52 835 887 

CN  52 36 88 

AE  45 152 197 

IR  42 88 130 

US  18 4641 4659 

SA  11 120 131 

IT  5 171 176 

U
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ID  3 480 483 
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MY  3 89 92 

AU  2 202 204 

IN  1 815 816 

Total 1338 12768  
Table 6: Frequency of tweets by hub versus non-hub by user 
country

 
Figure 4: Tweets (hub/non-hub) by user country 
 

We see Pakistan also dominating hubs (see Table 6) with 937 tweets associated with 

Pakistani hubs. The UK's 167 tweets are significant, but the standard deviation between 

the third-highest, Canada, and the next three countries is marginal. Additionally, the US 

has a mere 18 tweets associated with a hub. The top 100 hubs consisted of 13 user-

defined country locations. As with the authorities-country relationship, a Chi-square 
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reveals that there is no consistent percentage of tweets posted by hubs across countries 

(χ2=1465, df=4, p<0.0001). Note: the “other” category groups all tweets from IN, ID, 

AU, AE, IT, SA, IR, MY, and CN. Like the analysis of authorities, Pakistan had the 

greatest frequency of tweets posted by hubs (Figure 4). Pakistan’s relative portion of hub-

posted tweets was also significantly greater than those of UK users (χ2=293.7, df=1, 

p<0.0001). However, the United States had a marginal level of hub-posted tweets, 

numbering less than the aggregated countries in the “other” category. The data shows that 

the US and Canada are weak both in terms of authority and hub status.  

 

As Tables 7 and 8 demonstrate, another finding of our study is that though links to 

traditional media are clearly dominant, the authorities and hubs of the network show a 

marked preference to social media links over traditional media links with 319 versus 245 

for authorities and 473 versus 346 for hubs. We found this to be of significant interest as 

just examining the aggregate number of tweets only has a limited value in that it is the 

authority of the tweet that increases its likelihood that the impact on the tweet recipient, 

thereby raising the question of the impact of social media. Another conclusion, and it is 

one that is beyond the scope of this paper, is that the position of Pakistan as leader both in 

terms of authority in hubs of flood information potentially reverses historical trends 

which position Western media sources as more 'elite' in the role of disseminating 

information regarding disasters in underdeveloped countries (Gaddy and Tanjong 1986). 

 
  User Category 

  Auth ~Auth Total 

Social 319 2926 3245 

Traditional 245 6543 6788 

Gov-NGO 74 1345 1419 M
e
d
ia
 

T
y
p
e

Aggregator 15 2066 2081 
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Other 0 126 126 

Total 653 13006  

    

    
Table 7: Breakdown of media type by authority versus non-authority 
 
 
  User Category 

  Hub ~Hub Total 

Social 473 2772 3245 

Traditional 346 6442 6788 

Gov-NGO 73 1346 1419 

Aggregator 33 2048 2081 

Other 0 126 126 

Total 925 12734  
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Table 8: Breakdown of media type by hub versus non-hub 
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Figure 5: The frequency of tweet-embedded links, grouped by link type and partitioned by authority 
status 
 
A Chi-square reveals that the percentage of links posted by authorities is greater within 

the social category than in the traditional one (χ2=160.2, df=1, p<0.0001). A Chi-square 

also reveals that the percentage of links posted by hubs is indeed greater within the social 

category than in the traditional one (χ2=263.1, df=1, p<0.0001). Authorities and hubs 

displayed very similar linking patterns (Figures 5, 6).  Overall, traditional media links 

were clearly most frequent, followed distantly by social media links and then by 

aggregator links. Despite this disparity, both authorities and hubs posted more links to 

social media domains than any other type, including traditional media. Authorities and 
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hubs also appeared to link more often to government/non-governmental organizations 

than to aggregator sites even though the total frequency of aggregator links was greater. 

 
Figure 6: The frequency of tweet-embedded links, grouped by link type and partitioned by hub 
status 
 
 
Conclusion 
 
In the case of the 2010 Pakistan floods, tweets more frequently linked to traditional 

versus social media sources. However, in the case of tweets from Pakistani users, the 

margin between social and traditional is small, but signals a potential challenge to the 

‘elite hold’ of traditional media (Meraz 2009). A major finding of this study is that the 

top 100 hubs and authorities of the network represented in our sample had a significant 
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preference for choosing to link to social versus traditional media in their tweets. Though 

the study’s results showed a continuing preference of total users in the sample to link to 

traditional media, these findings regarding hubs and authorities were unexpected. They 

provide insights into information source preference on Twitter during disasters. 

 

Additionally, this potentially signals not only an increased legitimization of social media 

but also of the legitimization of social media in developing countries which experience 

disasters. Another key finding is that though Twitter users from Western countries 

(especially the UK, US, and Canada) constitute a large percentage of total aggregate 

tweets in our data set, tweets from Pakistani Twitter users conferred more authority 

status. In other words, information and links contained in tweets by Pakistani users have a 

higher likelihood to be considered more authoritative during the 2010 Pakistan floods. 

We feel that these are important findings and ones which warrant further investigation as 

well given the lack of substantial literature on authority in disasters on Twitter. Though 

‘[n]one of the celebrated advances in science and technology seem to have done much to 

arrest the force of natural disasters’ (Erikson 1979: 200), social media is one means not 

only to keep information flow high, but to also potentially give authority to users sending 

tweets from disaster-affected underdeveloped countries. Additionally, the preferences in 

terms of media sources linked in tweets during the 2010 Pakistan floods highlight a 

potential trend in the importance of social media-based information during disasters in 

developing countries. 
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1 His work is also critically debated in a 2006 issue of the American Sociological Review (Vol. 71, No. 4). 
2 The heat wave in August 2003 in several European countries also disproportionately affected the elderly. 
3 These ‘representations’ are, following De Certeau, understood not as absolute representations. Rather a 
key significance of them is the way in which they are consumed.   
4 Online donations to tsunami relief agencies were unprecedented. The American wing of the NGO Action 
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the organization’s total 2004 donations (Aitchison cited in Glasius, et al. 2005: 7).  
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