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1. Introduction important during the disaster because the community
will continue to seek and share information when the

communication channels in the period before, during, disaster occurred. In addition, Caragea, Squicciarini,
and after the disaster (Murthy & Longwell, 2013; Simon, Stehle, Neppalh, and. Tapia (2014) said that .there
Goldberg, Aharonson-Daniel, Leykin, & Adini, 2014; 1€ two important things used to see the quality of
Takahashi, Tandoc, & Carmichael, 2015). However. information. Those are: where users use social media,
studies that seek to prove the usefulness of social media and whatllrllfor n;.atlol? 18 ErOVIdEd by users. . d
in natural disasters are still limited (Alexander, 2014; Social media t en. ecomes more resp on31.ve an

Kumar, Barbier, Ali Abbasi, & Liu, 2011). Although there develops new technologies to improve the effectiveness
have been several studies that have found mechanisms of 1.ts use cllur ng dlsfaster.s. In 501.3’ T(;ﬂtter lallmc.h.ed
for the use of social media for disaster management, Tv;rltter A ertsf, a unc:;%rll esigne .to p rlccl)rlt.lze
the mechanisms of social media used to support this hn ormation Igomk clre 11 ¢ }ciriamza.tlo.?s furmg
important information delivery process remain unclear k1sasters. Face 00 ha SE a;ll.n; N ; st dar eature
(Crooks, Croitoru, Stefanidis, & Radzikowski, 2013). lilown as Securl.ty Cd ec. W lii' can be use tq ensu;e
Aside from that, Takahashi et al. (2015) revealed that t al users surv1v§ u,rmg a. 1s§ster. By seeing the
most research focuses too much on the use of social ~ importance of Twitter’s role in disaster management,
media by institutions who forget that with social media the information conveyed through tweets becomes

every user is free to disseminate information. very imPortant. )
In natural disasters, social media plays a role Mirza (2003) finds that developed and developing

in increasing community participation in disaster countries have different capabilities in every stage of
management through the process of exchanging disaster management. It will then affect the amount of
information from the public to the public (Simon damage as well as reconstruction attempts. Zhu and
et al., 2014). In disaster situations, people use social Kindarto (2016) also show that developing countries
media to gather and share disaster-related information have different uses of technol.ogy an.d access to the
(Sakaki, Okazaki, & Matsuo, 2010). Furthermore, Xiao, Internet. Both of these are interesting reasons for
Huang, and Wu (2015) divide social media functions researching the theme of social media beneficiaries in
into three areas: disseminating information, raising develoTIng clounftnes: | media in di

awareness of the disaster situation, and completing the = ¢ role ot socia .me 1.a 1p 1saster 1.nanagement
official channels provided by the government. Basedon 15 still only understood in a limited way (Binder, 2012).
these benefits, the informatior’s quality becomes very Most studies discussing this theme still focus only on

Social media became one of the important
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the organizational perspectives (Freberg & Palenchar,
2013; Lundgren & McMakin, 2009). Some studies
are also limited in determining the effectiveness and
ineffectiveness of social media use during a crisis
(Takahashi et al., 2015). It is also supported by the
government that is now becoming aware of the potential
use of social media in crises (Beneito-Montagut, Anson,
Shaw, & Brewster, 2013).

Alexander (2014) adds that studies about social
media in disaster management are more about (1)
how social media is used in crises; (2) the views and
opinions of managers working in disaster management
agencies as well as journalists on the integration of new
media with traditional media; and (3) how social media
interacts with traditional media in providing disaster
information. On the other hand, studies on the use of
social media by the public are still quite rare (Alexander,
2014; Takahashi et al., 2015). Moreover, they also added
that there is a need to understand how social media is
used from a community perspective.

Looking at some of the research above, this study
then proposes a more comprehensive approach to view
Twitter asan effective channel for conveyinginformation
about disasters and increasing public participation in
the disaster management processes. This paper aims to
explore the use of social media during a disaster. The
author will take tweets on Twitter and group them into
each potential function of social media in a disaster. In
contrast to previous studies that ignore local languages
(Takahashi et al., 2015), this paper accommodates
local, national, and English languages to provide a
more complete picture of the situation for disaster
events. The author will also see the spread of time in
the use of social media and its location. By looking at
the importance of information in a disaster, the authors
will also identify the sources of information coming
(community, journalist, government).

In a study to see social media used by the public,
one of the things to look at is the typology of social
media use. Qu, Huang, Zhang, and Zhang (2011)
developed an information category on social media
during the earthquake in China. A similar study
was also conducted by Kongthon, Haruechaiyasak,
Pailai, and Kongyoung (2014) on the flood disaster in
Thailand. Houston et al. (2014) conducted a literature
study to develop a typology of social media use in a
disaster and found 15 uses of social media in disasters.
The framework created by Houston et al. (2014) has
also been tested by Takahashi et al. (2015) in a similar
study in the case of Typhoon Haiyan in the Philippines.
This study will then use that framework to see typical
information obtained or wanted to get Twitter users
during a disaster.

Subsequently, the geographic component also
affects the information provided during a disaster
(Takahashi et al., 2015). Miyabe, Miura, and Aramaki
(2012) found that people outside the disaster area
tended to offer more information about the disaster and

spread abstract images since people affected directly or
in disaster areas tend to communicate directly with
others with a reply-based tweet mechanism.

Finally, Binder (2012) observed no connection
between tweets containing disaster information with
time (before, during, and after). Research showing that
there is different information submitted by Twitter
users in the period before, when and after the disaster
is very difficult to find (Takahashi et al., 2015).

Considering several important aspects of disaster
communication such as (1) shared information; (2)
the actors who shared the information; and (3) the
geographic information giver and information timing
were distributed, the authors formulated the following
questions:

RQI: How does society use social media as an effective
medium in disaster communication?

RQ2: Based on account ownership (the general public,
government, NGOs, etc.), for what purposes
do these actors use social media for disaster
communication?

RQ3: When viewed from its location (the disaster area
and outside the disaster area), is social media
used in a different way?

RQ4: Are there any typological differences regarding
Twitter content before, during, and after the
disaster?

Given that the function of social media in natural
disasters is unclear, this study offers empirical evidence
regarding the use of social media during the Bandung
Flood that took place on October 2016 by classifying
various types of users, places, and periods of disaster.
The contributions of this study are threefold. First,
the author provides and compares the variations of
information shared by the various users to understand
the nature of disaster communication in social media.
Second, this paper presents shared information by
users outside and at an affected location, especially to
learn information related to the severity of the disaster
and the assistance needed by victims. Finally, this study
demonstrates information shared in the period before,
during, and after disasters that have not been clear in
previous studies.

The Role of

Communication

Social Media in Disaster

Social media can be used to strengthen the
communication process before, during, and after a
disaster occurs (Houston et al., 2014). Throughout the
recent years, social media has evolved from passive
media into a tool that can distribute information
containing warnings, help-seeking information, and
information to raise situational awareness (Lindsay,
2011).
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a.  dissemination of information in real-time.
The research of Keim and Noji (2011) in the 2010
Haiti Earthquake shows that information about
disasters appeared first on social media. The study
shows that there is the immediate dissemination
of information to many people through social
media. Compared to traditional media that
provides one-way communication, social media
can provide mutual mechanisms between users
(Xiao et al.,, 2015). While waiting for news from
professional agencies, individuals can receive
firsthand information and share that information
through social media.

b.  Raising situational awareness
Policymakers use social media to observe
emerging situations by monitoring people in
potentially disastrous areas and presenting
real-time, geo-referenced information before
then informing them (Xiao et al., 2015). Kumar
et al. (2011) designed an application called
TweetTracker to search, analyze, and monitor
tweets in order to access disaster relief. This app
can separately report the location where the
tweets were created, support keyword searches,
and generate specific keywords that the user
wants. Such information is obtained from social
media and can help policymakers understand the
bigger picture of emergencies in real-time.

c Communication support
Social media becomes an informal information
channel that can develop quickly. Supporting
information represents the power of the
community through the sharing of information
in emergencies when traditional media provides
insufficient information regarding the conditions
occurring at the site of a disaster (Xiao et al,
2015).

2. The Methods

This study examined the Flood Disaster Case
in Bandung. This location is supported by several
things: (1) Bandung has a unique policy related to the
use of social media; the Mayor of Bandung, Ridwan

Kamil, through Mayor Regulation No. 1265 of 2015,
establishes social media as one of the strategic forms
of communication in maintaining the relationship
with the community, increasing accountability and
gaining public aspirations. (2) Ridwan Kamil has
successfully conducted citizen engagement in various
government programs through Twitter; for example,
by encouraging people to actively convey complaints
related to public services through photo evidence. This
research was conducted by taking a tweet from Twitter.
Twitter was chosen because it became one of the most
popular social media platforms available today. Aside
from that, Twitter is developing apps to increase its role
in a disaster event. Twitter also limits its users to write
280 characters, which encourages users to send concise
information.

The population in this research is the tweets searched
through the advanced search menu. The sample in this
study was obtained by taking tweets via the Nvivo

application. With the following period:

This research was conducted using a method of
analysis with the rule-based classification technique.
This technique was used to identify the types of
messages submitted by Twitter users in the event of
a disaster. This process consists of several steps that
include:

a.  Data collection: The data collection process is
done by searching for keywords as described in
Table 1. Then the author uses the help of Nvivo
software that can help the data collection process.
Through this software, writers obtain data in
the form of account, name, followers, following,
tweet, location, number of retweets. By using
these keywords, the author obtained 1,318 tweets
that will be sampled in this research. Tweets
were then reduced to the criteria recommended
by Konghton (2014). Based on these criteria,
the author eliminated the HTML link, RT
(Retweet) command, and Hashtag (#). Tweets
that are identical to different accounts will also be
expanded on. Finally, the author has 753 tweets
ready to be analyzed.

Table 1. Determining the period of disaster

Period Date Time Hashtag Time Date or keywords used
Before Disaster October 24th, 2018 08.00-11.29 Rain; heavy rain (using specific areas)
During Disaster October 24th, 2018 11.30-14.00 # BanjirBandung

After Disaster
October 25th, 2018

October 24th, 2018 - 14.00-14.00 (24 Hours)

(#Bandungtlood)#PrayforBandung;

help and victims (using specific areas)

# FloodBandung # PrayforBandung,

help and victim (using specific area)
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Table 2. Category of information in disaster communication

Category

Description

Reporting on the situation Includes providing and receiving disaster preparedness and warning information

from a personal perspective

and informing others about disaster conditions and locations.

Reporting on the situation Includes disaster detection, documenting what’s happening, and sending out

(secondhand perspective) disaster news.
Requesting help

Coordinating relief efforts

Requesting help during and after a disaster.
Increase disaster awareness, donations, identify ways to help or volunteer, and

provide disaster response information.

Providing mental counseling
Criticizing the government

Providing and receiving psychological and mental health assistance.
Discussing the government’s responsibility for dealing with disasters.

Expressing good wishes and Expressing emotions, cares, hopes, and commemorating victims.

memorializing
Discussing causes
(Re)connect

members

Discussing causes include scientific, religious, and other causes.
community Discuss how the process of creating communities after a disaster occurs.

Source: (Takahashi et al., 2015)

b.  Analysis and classification of data: The author will
then perform the analysis by classifying the tweet
contents according to the following categories:
(1) Content analysis: one of 15 typology
tweet contents (See Table 2); (2) Category of
organizations/individuals (Organization: mass
media, government, NGO, etc. and individuals
include: politicians, community, and artists); (3)
location: disaster area or outside disaster area;
(4) Time before disaster, during disaster, or after
disaster.

Bandung Flood Profile

High-intensity rain flooded the city of Bandung
on Monday afternoon (24/10/2016), causing major
roads in Bandung to become submerged underwater.
The area of Pasteur was the most severely affected. Along
with the main road, the water had rushed into the road
like a river. The area in Jalan Pasteur was flooded to a
height of 160 cm. Also, Jalan Pagarsih had a 150-cm-
high flood and Jalan Nurtanio had waters as high as 120
cm. The water flowed quickly and all urban drainage
overflowed. Urban drainage channels were not able to
contain the flow of the water, thus resulting in a flood.
Cars and motorcycles that were on the road were also
affected by the flood. Vehicles parked at the BTC Mall
were hit as well. Even some cars were dragged down
by the flood similar to what would occur by a small
tsunami. Based on the preliminary reports from BPBD
West Java Province, floods caused hundreds of houses
to flood. There were houses damaged by the floods on
the banks of the Cilimus River. Floods also broke down
the fence SMAN 9 Bandung, flooding the school.

3. Results and Discussion

The first objective of this study is to analyze the
information distributed during the Bandung Flood
that took place on October 2016. The research findings
show that the most frequently shared information
is memorializing, which is used as much as 28.4%.
This category includes expressions of sympathy and
well wishes for the flood victims. The most widely
disseminated information is the firsthand report. This
information is shared by as much as 23.8% of the tweets
that were collected. In this category, Twitter users share
up-to-date information based on the real conditions
in the field. This category also consists of information
provided by a user to other users about their situation.
Then, netizens also use Twitter to criticize the
government’s performance in disaster management,
tweeting 9.3% of the information collected. In this
category, users use Twitter as a medium to provide
input to the government about its performance in
disaster management.

Then, the categories that are rarely found in
Bandung October 2016 floods such as coordinating
relief effort, requesting help, and providing mental
counseling. To elaborate, only 1.2% of users use Twitter
to coordinate relief efforts. The information included in
this category includes identifying the needs of the flood
victims, the opening and receipt of donations, and the
coordination of volunteers. Moreover, information
containing requests for assistance is also rarely found
during the Bandung Flood of October 2016. Of the total
tweets that were obtained, only 1.2% of tweets have this
information. Finally, the least information found in this
disaster is the provision of mental counseling for flood
victims. This information is only found in as much as
0.3% of tweets, because the October 2016 Bandung
Flood is not a severe disaster so tweets for these three
categories are rarely found.
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Table 3. Tweet categories that were shared during the Bandung Flood on October 2016

Shared tweets Percentage
Memorializing 28.4%
Reporting (firsthand) 23.8%
Criticizing government performance 9.6%
Requesting information 9.3%
Discussing causes 8.8%
Reporting (secondhand) 5.6%
Discussing future solution 4.1%
Appreciate government performance 3.6%
Clarifying information 3.5%
Coordinating relief effort 1.2%
Requesting help 1.2%
Uncategorized 0.8%
Providing mental counseling 0.3%

Source: secondary data processing, 2017

Table 4. Actors and information distributed during the Bandung Flood October 2016

Actor Percentage Most tweeted
Citizen 84.9% Firsthand Report

) Firsthand Report and Secondhand
Media 7.8%

Report

CSO, NGO, and 35% Memorializing and Coordinating relief
Private Sector effort
Government 2.9% Firsthand Report
Political party 0.5% Memorializing
Public figure 0.4% Memorializing

Source: secondary data processing, 2017

The second objective of this research is to see the
actors who participated in Bandung Flood of October
2016. By looking at Twitter bios, this research found
that Twitter users in this disaster include citizen, media,
CSO, NGO, private sector, government, and political
party. The research findings show that Twitter users
in the Bandung Flood of October 2016 dominated the
community that had as much as 84.9% of the overall
tweets. Based on that information, people tend to use
Twitter to share firsthand information.

Other actors found in this study were 7.8%.
Actors belonging to this category share information
containing both firsthand and secondhand reports.
Usually, they send journalists to the disaster site and
provide an overview of the disaster location. They then
publish news produced by their company. In more
detail, the media includes news agencies, television,
and radio, both locally and nationally. Later, actors like
CSOs, NGOs, and private sector organizations also
participated in this disaster. The information sought by
these accounts is memorializing and coordinating the
relief effort.

Unfortunately, the government is still lacking
a contribution to the flood disaster; there are only
2.9% of the tweets it shares. Judging from the shared
content, governments tend to use their social media
accounts to share firsthand information that includes
the actual picture of flood conditions. In this category,
the government includes government agencies, mayors,
and government employees. Additionally, there are also
political parties and public figures that are equally less
than 1%. Both use Twitter to express grief for disaster
victims.

The third objective of this study is to look at
the amount of information distributed in the period
before, during, and after the disaster occurred. Before
the disaster, as many as 4% of users used Twitter to do
a firsthand report. In more detail, the users stated that
at the time there was heavy rain in Bandung and the
surrounding areas. A netizen has voiced his concerns a
few hours before the floods occurred. The government
should use this information to reduce disaster risk.
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Table 5. Disaster and tweet periods with the most share

Period Percentage Tweets with most shares

Before 4% Firsthand report

During 75% Firsthand report and Memorializing
After 21% Memorializing

Source: secondary data processing, 2017

Table 6. Location and different information shared

Location Percentage Shared information
Inside 45% Firsthand report
Outside 55% Memorializing

Source: secondary data processing, 2017

The number of tweets continues to increase when
floods occur. Of the collected tweets, 75% was tweeted
during the disaster, and the increasing number of tweets
is due to the use of #banjirbandung (#bandungflood)
and #prayforbandung. This then causes a reaction
from people outside the disaster area to respond to the
information. The two most commonly found types of
information from this category are firsthand reports
and memorializing. Reduced flooding is also followed
by a decrease in the number of tweets. Regarding
numbers, there are 21% of tweets distributed within
24 hours of flooding, then, judging by the information
shared, most tweets contain condolences.

Finally, this study illustrates the differences of
information within and outside the disaster area. By
using the GeoTag feature on Twitter, this study found
that the number of tweets from inside and outside the
disaster area is almost comparable. The study found that
45% of tweets was shared by people in the disaster site,
while the rest were coming from outside the disaster
site.

Then, judging from the information shared, there
is a tendency to use different Twitters in both locations.
In a disaster location, Twitter users tend to share tweets
containing firsthand reports. Also, Twitter users share
information about flood conditions. Unlike the users in
a disaster area, users outside the disaster area tend to
use Twitter to express their condolences and hopes for
disaster victims.

Communication is a crucial component in
every stage of disaster management. Effective disaster
communication will reduce the impact of disasters,
while poor disaster communications will increase the
severity of the disaster (Houston et al., 2014). Therefore,
the development of effective disaster communication
should be the priority of the actors involved in disaster
management.

The development of communication technologies,
such as social media, allows for an increased quality
of disaster communications as they offer increased
capacity, reliability, and interactivity (Jaeger et al., 2007).
Therefore, this study aims to provide a comprehensive

overview of the use of social media in times of natural
disasters.

Thisstudyprovesthatsocial mediahasthe power to
share information in real-time during a natural disaster.
In disaster situations, users offer an illustration of the
severity of the disaster and the number of casualties to
the assistance needed by the victims. This study is in
line with the findings of Vieweg, Hughes, Starbird, and
Palen (2010), who found that social media can assist
the communication process by connecting individuals
and organizations with disaster information.

Furthermore, social media can also be used to
signal and detect disaster by using the user’s social
media status. As in the case of this particular flood,
users have mutually detected and predicted that heavy
rain would cause flooding. This finding is in line with
Houston’s et al. (2014) findings. The study found that in
the case of the Virginia earthquake, some individuals
reported that they experienced an earthquake. The
US government then used the location feature in each
tweet to map disaster locations.

In the case of the Bandung Flood, Twitter users
shared disaster warnings. For example, some Twitter
users shared information about the streets of Bandung
at the moment when it was flooded so that other users
could avoid the road. This finding is in line with the
results of Rive, Hare, Thomas, and Nankivell (2012),
who found that before the disaster came, social media
users could provide and share disaster warnings.

Another benefit of social media from the
Bandung Flood Case of October 2016 was that users
could share the conditions and locations of disasters.
In more detail, Twitter users shared their location and
news of themselves to other users. This is in line with
the findings of Shklovski, Palen, and Sutton (2008),
who found that after Hurricane Katrina, the “safe list”
website released information on the list of survivors in
the disaster. The study also confirmed that social media
is the right medium to open and accept donations as well
as organize volunteers to help the disaster management
process. In the case of the Bandung Flood in October
2016, victims and volunteers located in the disaster
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area provided information regarding the equipment
needed by adding #BanjirBandung (#BandungFlood)
and #PrayforBandung. Twitter users then responded to
the information by holding an open donation. This is in
line with the findings of Lobb, Mock, and Hutchinson
(2012), who found that the more social media generated
messages about earthquakes in Haiti, the disaster
victims received more donations.

Later, the study also found that social media is
used by its users to express emotions, concerns, and
prayers to disaster victims. Social media allow users to
receive disaster information and respond to it either by
giving help or condolences (Houston et al., 2014). The
findings of this study are in line with Liu et al., (2008)
who found that people in Africa provided memorial
messages on social media in response to the tornado
disaster in the US.

As expressed by Houston et al. (2014) that the
post-disaster period is the time when individuals discuss
the causes of natural disasters, this study also found
that Twitter users discussed the cause of the incident.
Twitter users generally suspected that the cause of
Bandung flood was due to the lack of green open space.
Some people also blame the Mayor of Bandung as the
person responsible for the event. It caused a commotion
between the blame and defended the Mayor of Bandung.
Some netizens defended the Mayor of Bandung by
praising his performance of handling the flood well
in such a short time. Meanwhile, others criticized the
policies that are considered not pro-environment. This
finding is in line with the results of the Bucher (1957)
study that the process of discussing the causes of flood
induce discordance and hostility in society.

As discussed earlier, this research uses a
framework created by Takahashi et al. (2015) to read
the information that users shared via Twitter during
the Bandung Flood of October 2016. This study finds
three new categories that may enrich that framework.
These categories include discussions on policies
that should be conducted by the government in the
future, appreciation of government performance,
and clarification of fake information as a result of the
emergence of false information.

Viewed from the user perspective, the results of
this study have both similarities and differences with
the results of the research done by Takahashi et al.
(2015). This study confirms the findings of the study
that the community was a dominating actor during the
Bandung Flood of October 2016. This research also
finds the presence of traditional media on social media,
such as television, radio, and news agency both local
and national, government, NGO, and public figure.
The new findings in this research are the presence of
a civil society organization, the private Rochester, and
public figures who also attended the Bandung Flood in
October 2016.

By using the GeoTag feature, this research found
that users in a disaster area tended to use Twitter to

share a firsthand report. Individuals within the disaster
area can share information from their experience and
vision to the people outside the disaster site (Houston
et al. 2014). The results of this study are in line with the
findings of Lock, Cooke, and Jackson (2013). However,
this study differs from the findings of Takahashi et al.,
(2015) who found that individuals in disaster sites tend
to use Twitter to share secondhand reports.

4. Conclusion

This study examines the strength of social
media as a medium of disaster communication
during the Bandung Flood of October 2016. This
study demonstrates that social media platforms are
widely used to express condolences and give firsthand
reports. This study also found that different users did
not communicate different information in a natural
disaster. Furthermore, the primary use of social media
by citizens and government entities is to distribute
firsthand reports while political parties and public
figures utilize social media to express condolences.
Media, such as newspapers and radio, use social media
to share firsthand and secondhand reports. For CSOs,
NGOs, and the private sector, social media is used
for expressing condolences. Judging from the period,
before the occurrence of a disaster, Twitter was utilized
to share the firsthand report. Meanwhile, during the
disaster, users used social media to share firsthand
reports and express condolences. Lastly, after the
disaster, Twitter users utilized social media to express
condolences. Communities outside the disaster area
responded to the information by giving condolences
and well wishes to the people affected by the disaster
and providing assistance in the form of goods needed
by the victims. In addition, the public can also utilize
social media to discuss the causes of and solutions to
this disaster.

This study has practical and academic
implications. From a practical point of view, this study
confirms that the framework created by Houston et al.
(2014) and simplified by Takahashi et al. (2015) can be
used to improve the quality of disaster communication.
Academically, this research provides additional
information on the use of social media in disasters, such
as discussions about policies that must be conducted
by the government in the future, appreciation of
government performance, and the clarification of
fake information as a result of the emergence of false
information. Later, the study also found that there
are some actors, such as civil society organizations,
the private sector, and political parties, who also use
social media to convey disaster information. Finally,
this research offers the idea to use the Twitter GeoTag
feature to separate tweets from within and outside of
the disaster area.

This study has several limitations. First, this
research only uses a single case study. Subsequent
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research can use several cases to compare disaster
communication at different locations. Then, this
research uses keywords such as rain, flood, help,
#PrayforBandung, and #BanjirBandung. There may
still be other keywords to optimize search results.
Future research may expand the keywords in order to
increase the number of tweets analyzed. Finally, this
research takes data from Twitter. Various social media
platforms, such as Facebook and Instagram, can be
used in future research.
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