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ABSTRACT 

The research presented in this paper attempts an initial evaluation of Twitter as an 

instrument for emergency response in the context of a recent crisis event. The case 

of the 2013 disaster, when typhoon Haiyan hit Philippines is examined by 

analyzing nine consecutive days of Twitter messages and comparing them to the 

actual events. The results indicate that during disasters, Twitter users tend to post 

messages to enhance situation awareness and to motivate people to act. 

Furthermore, tweets were found reliable and provided valuable information 

content, supporting the argument that Twitter presents a very good potential to 

become a useful tool in situations where rapid emergency response is essential.  
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INTRODUCTION 

Social media has received great attention from researchers in recent years, as an 

one-to-many communication platform in times of crises (Kogan et al., 2014). 

Mining social media data and messages in their unstructured formulation has 

become a great challenge and various methods, algorithms and patterns have been 

discussed in literature (Gundecha & Liu, 2012). Generally, data mining can be 

used to identify influential trends, sentiments or opinions, to forecast demand and 

in the specific research to enhance awareness and effectively transmit relevant 

messages (Yu et al., 2011). Previous researches have been implemented on 

Twitter’s influence on Great Tohoku earthquake (Acar & Muraki, 2011), big 

forest fires (Longueville & Smith, 2009), Haiti earthquake (Muralidharan et al., 

2011), the Chile earthquake (Mendoza et al., 2010), the Hurricane Sandy (Schaust 

et al., 2013; Caragea et al., 2014). The Philippines Tsunami (Zielinski et al., 

2013), the Colorado Floods (Dashti et al., 2014), the Missouri Tornado 

(Chowdhury et al., 2013), the River Elbe Flood (Herfort et al., 2014), the Great 

East Japan Earthquake (Wilensky, 2014) and the  Fukushima nuclear disaster (Li 

et al., 2014). These studies investigate different Twitter aspects in emergency 

response; spanning from users behavior pre, during and after the disaster 

(Chowdhury et al., 2013), to spatiotemporal distribution of posts (Herfort et al., 

2014), retweeting behavior according to the geographical location (Kogan et al., 

2012), and sentiment analysis (Caragea et al., 2014), to name a few. It is often 

stated that rumors’ propagation is unavoidable when a catastrophic event occurs 

and that validity and reliability of tweets is an important issue, especially when 

social media users inherently tend to propagate (retweet in our case) bad news, 

even if they are unconfirmed (Dashti et al., 2014; Li et al., 2014; Tapia et al. , 

2013). The need for appropriately verified Twitter data is crucial (Tapia et al., 

2011). This study aims to investigate the use of Twitter and the validity and 

reliability of its messages’ in the case of the Haiyan typhoon; the severe tropical 

cyclone, which struck Philippines in 2013. Although the academic interest on 

Twitter is relevantly new, academic publications indicate that it can play an 

important role in crisis response by creating efficient and flexible communication 

networks (Sutton et al., 2008). To our knowledge, there are no studies dealing 
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with Twitter and the Haiyan incident. In this paper, messages posted pre-incident, 

during-incident and post-incident (Chowdhury et al., 2013) are identified, 

harnessed, classified and evaluated against the criterion of being compliant with 

the actual events, as published by the official web site of the OCHA Philippines, 

the day after the crisis. The results of our evaluation, hopefully can initiate a 

fruitful discussion on Twitter’s potential of becoming a reliable emergency 

response tool in the case of a catastrophic event of this magnitude.  

BACKROUND 

Typhoon Haiyan or else called in Philippines, Yolanda hit Philippines in 8
th

 

November 2013 and was one of the biggest and deadliest ever recorded. Warnings 

about the typhoon were initiated on November 6
th

 from the Public Storm Warning 

Signal (PSWS). However PSWS marked the signal as ‘low warning’ and people 

were caught completely unprepared. Philippines was the most affected area 

suffering severe material damages exceeding the amount of two billion dollars and 

human losses in the count of thousands of dead and injured people. Micronesia, 

Vietnam, China and Taiwan were also affected (OCHA Philippines, 2014).  

METHODOLOGY 

The research presented in this paper attempts to provide answers following 

research questions by exploring the types of Twitter messages and their reliability.  

RQ1: What types of messages did people post after the typhoon? 

RQ2: Are these messages compliant and relevant to actual events? 

Data Streaming 

In doing so, Twitter activity was examined for the typhoon Haiyan incident in the 

time frame from November 7, 2013 to November 15, 2013. Twitter data can be 

accessed by the Twitter API that can search and stream tweets with an initial 

provision of certain OAuth credentials. In this study, Twitter’s Search API was 

utilized, since Streaming API works limits the search in the week past the date of 

the search request.  

Since the research presented in this paper was initiated almost six months after the 

typhoon struck Philippines, the Search API was the only data retrieval option. 

Using SearchAPI, 44,603 tweets were collected, still there is no specific evidence 

about the total number of typhoon related tweets at the examined time frame. Case 

studies on Twitter feed during crises (Li et al., 2014; Mendoza et al., 2010) 

indicate that there is a twitting peak in the first 48 hours of a crisis. After that the 

propagation of tweets is decreasing. An equal number of tweets was collected 

(approximately 5,000 tweets) per day for typhoon Haiyan and analyzed. The data 

capture was implemented by searching specific hash-tags. The keywords 

contained “#typhoon”, “#Haiyan”, “#disaster”, “#Phillipines”, 

“#typhoonHaiyan”. Only tweets in the English language were collected and no 

geo-location constraints were included in the search.  

The Social Framework 

In total, 44,603 tweets from 29,348 unique users were collected from November 

7, 2013 to November 15, 2013. The average number of followers of each user is 

3,031 and the average number of followees is 1,169. The numbers seem quite 

high, since Twitter statistics (Twitter, 2014) indicate that an average user has 207 

followers. In the sample examined, there is a high variation among the numbers; 

specifically the standard deviation of followers and followees is 10,091.45 and 

49,048.07 respectively. The Search API that streams tweets from the past tends to 

initially show up the most famous tweets. Although this fact is not stated from the 

official documentation provided by Twitter, considering that an average tweet 

from a user with 1,000 followers has 0.2 retweets (Twitter, 2014), while the 

tweets collected here have an average of 363 retweets. Thus, Twitter Search API 

seems to provide first tweets originating from the most influential users and then 

continues in random order. This particularity is not considered an obstacle to our 

research, since the data set contains some of the most influential tweets and thus it 

can be considered as an acceptable representation of social media trends, at the 

time. Furthermore, when an issue becomes viral for a certain period, retweets 

increase (Kumar et al. , 2011). Fifty five per cent of the users, in our sample, were 

above the average, in terms of number of followers (Twitter, 2014), while the  

0.7% of the users in our sample had over 100,000 followers, most of them being 

celebrities or media organizations, e.g. BBC and New York Times (Lindsay, 
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2010). Table 1 shows the tweets per user.  

Percentage of 

users 

Count of tweets 

55% 1 

6% 2 

8% 3 

5% 4 

11% 5 

15% >5 

Table 1.  Count of tweets per users 

The tweets were approximately equal for each keyword searched, as the Search 

API limited further search. 

Actual events 

The next stage was to compare the messages of the tweets with the actual events 

to investigate if they actually complied and if Twitter replicated the truth, as stated 

in RQ2. The actual events derived by scrutinizing the official reports that United 

Nations Office for the Coordination of Humanitarian Affairs (OCHA) of 

Philippines published. The reports were issued daily from OCHA in collaboration 

with many humanitarian partners, starting from November 7
th

. Such reports are 

still issued today and are available online in order to provide transparency in all 

humanitarian processes. Each report is structured in sections with the following 

headings, i.e. “Situation Overview”, “Funding”, “Humanitarian Response” and 

“General Coordination”. The situation overview describes generally the events of 

a specific day, indicating number of affected people, people being in shelters etc.; 

Funding section, provides the ‘who’ and ‘what’ of donations; Humanitarian 

Response section describes the humanitarian processes that were followed, the 

specific needs of each area, how they were fulfilled and what constraints were 

identified and finally, the General Coordination section illustrates the teams that 

assisted in each part of the humanitarian process.  

The categories were coded according to the structure described above and the five 

most common keywords for each one of the five structural elements were 

identified to enhance further Twitter research and create a coding schema for the 

comparison. The tweets referring to those words were found. Initially, those 

specific tweets were examined for each category and then the rest of the dataset 

was scrutinized to find tweets missing from the coding schema and additional 

information. Approximately, 5,000 tweets were included in the schema after the 

examination. The remainder of the data concerned information that was not 

included in the reports.       

Category Keywords Number of tweets 

Situation 

overview 

dead, affected, displaced, 

shelters, evacuation 

11,787 

Funding 

money, donation, allocation, 

funding, million 

 7,376 

Humanitarian 

response 

need, food, water, airport, 

access 

 6,221 

General 

Coordination 

department, government, team, 

center, coordination 

2,812 

Table 2.  Coding schema 

COMPARATIVE ANALYSIS 

Some of the major events and facts are presented in Table 3. They are categorized 

as true, false, partially reported and not reported. Incidents labeled as true and 

false were reported and partially reported incidents are labeled as true. Each fact 

and incident has many sub-events, which cannot be presented here, due to paper 

size limitations. They are available though as requested.  
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Event Twitter Reports 

Amount of dead people before 

14
th

 Nov. False 

 

False 

Amount of dead people after 

14
th

 Nov. True 

 

True 

Number of affected people True True 

Number of shelters Partially reported True 

Number of people in shelters Partially reported True 

Propagation of typhoon in 

Vietnam True 

 

Not reported 

Preparatory action in Vietnam True Not reported 

New typhoon approaching 

Philippines False 

 

Not reported 

Amount of donations Partially reported True 

Countries donating True True 

Coordination hubs 

establishment 

True True 

Closure of Visayas airport True True 

Lack of electricity in Tacloban True True 

Opening of Guiuan airport True True 

Expected lack of fuel True True 

Table 3.  Events categorization 

 

SITUATION OVERVIEW 

Day by day the tweets were representative of the situation provided from the 

reports and in many cases further information was provided, as Twitter offered a 

larger dataset. Initially, a great number of tweets were concerned with the amount 

of dead people from the day the typhoon occurred, whereas the reports issued the 

number of dead people three days later. The number of dead people was 

inaccurate in both the reports and Twitter. Both media cited the confirmed number 

on November 14
th

. The numbers of the affected people that both Twitter and 

reports stated were in compliance. The reports had exact information of the 

shelters and the number of people seeking refuge to each of them, whereas only 

few tweets were found to contain that type of information. Tweets were also 

reporting a possible propagation of the typhoon in Vietnam and the preparatory 

actions that were taken. The typhoon finally headed that way causing damages, 

but it was never mentioned in the reports. Three days after the typhoon, many 

tweets indicated a possible new typhoon approaching Philippines, a fact that did 

not actually happen and fortunately was not reported in the actual reports. As days 

passed, the schema of the situation overview in Twitter presented a significant 

switch of focus. Although the majority of tweets continued to center around the 

typhoon and Philippines, a substantial wave of tweets initiated on the event root 

causes. In that context, the main discussion topic seems to be climate change and 

the expression of reservations and fear of repercussions of mistreating earth in a 

global scale.  

Funding 

Funding has a totally different approach from social media users and OCHA 

reports. The reports issued every day the amount of money donated and the 

donors. Diffusion and transparency of disaster related financial information is 

critical for supporting resource allocation (Strater et al., 2004). Twitter users were 

tweeting constantly about donations and how people can provide their services, 

but there were no specific indications about the exact amount of money being 

donated and how they were allocated. The countries funding humanitarian 

response activities were mentioned in both media. Reports were being realistic, 

whereas Twitter users, mostly strived to raise awareness and motivate more 
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people to donate.  

Humanitarian processes 

OCHA reports provided useful information on the humanitarian process daily 

following a structured approach on the process’ needs and constraints, i.e. Camp 

Coordination, Early Recovery, Education, Emergency Shelter, Emergency 

Telecommunications, Food Security and Agriculture, Health, Livelihood, 

Logistics, Nutrition, Protection, Water, Sanitation and Hygiene and 

Communication with Communities. Tweets were concerned only with the 

constraints being faced and mentioned only helpful processes that can be found 

online. Each day, tweets allured food and water shortages, the extent of people’s 

needs, road and access issues, air and seaports closures as a continuation of their 

eagerness to force everyone to help. Twitter lacked information about the 

response to the processes. On the other hand, tweets provided information about 

web applications deployed for the disaster; e.g. a person finder project, where it 

could be identified if someone is missing and OpenStreetMap, where there were 

post-typhoon maps to illustrate the most affected areas (Soden & Palen, 2014) 

missing from OCHA reports. 

General coordination 

General coordination information was related to the councils, teams, departments 

and centers which were created after the disaster. OCHA reports included 

information mostly for Government Agencies, whereas in their majority, tweets 

provided information about NGOs and private corporations. Actually, most of the 

NGOs tweeted their actions themselves and were being heavily retweeted.  

DISCUSSION AND FURTHER RESEARCH 

The initial comparison between OCHA reports and Twitter, in this paper, provides 

encouraging results regarding Twitter’s use as an emergency response tool during 

a crisis. In disasters, users tend to provide messages that will enhance situation 

awareness and illustrate ways that people can help and receive assistance.  Rather 

than providing reports that can be analyzed from humanitarian experts, they try to 

generate the most valuable information using a limited number of characters. In 

our research also there are some indications that Twitter can act quicker in 

disseminating information. The research presented in this paper is rather 

exploratory and presents the first steps of developing a web-based crisis response 

information system, utilizing social media and benefit from user created content 

and data. The basic limitation of this study remains the number of tweets, which is 

limited due to the use of the Search API. Finally, reservations regarding the 

categorization of daily streaming and the identification of the relevant ones can be 

alleviated by the use of bursting word detection algorithms and event detection-

sub systems (Schaust et al., 2013). Furthermore, when the system can detect the 

desired data, classification algorithms can be established regarding geo-location or 

specific information needed. Finally, the validity of information can be further 

enhanced in the system by imposing techniques such as trustworthiness analysis, 

data and user clustering (Zielinski et al., 2013). Deploying such a system can 

become a useful tool for NGOs or corporations that wish to conduct emergency 

response activities or raise social awareness.   
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