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Abstract
The growth rate of global smart phone in 2010 is as high as 78.1%, showing that
smart phone gradually becomes the mainstream in the mobile phone market. Smart
phone has the function of installing applications, provides users with more diversified
mobile value-added services and will change users’ communication habits in the future.
Mobile communication follows the development trend of 3G and WiMAX, make users
can link with mobile software stores through internet, downloading all kinds of
applications, which has provided human beings with more diversified information, and
gradually changed people's living habits. With the widespread of smart phone in Taiwan
and many mobile applications start to go popular in market, people are crazy about
downloading mobile applications, and different applications create different types of
communications.
Within a trend of smart phone and massive mobile apps go popular in Taiwan, what
can we do to apply these tools for disaster communications? And compare to other
infrastructure-level support, is mobile app a feasible route for disaster communications?
What is the possible uses and challenges.
Introduction
The growth rate of global smart phone in 2010 is as high as 78.1%, and smart phone
gradually becomes the mainstream in the mobile phone market. The burden of reaching
users for mobile applications has been greatly diminished by the emergence of some
channels, such as the Apple App Store, Android Market, Nokia's Ovi and a host of
other platforms. According to ABI Research (May 2010), over 300,000 mobile apps
have been developed in three years, and the demand for download mobile apps is
expected to peak in 2013. A Distimo report in 2010 also showed that the average
download price of a mobile app is falling rapidly on all vendor app stores, except
Android (Mobi thinking, 2011).
Asia had the highest percentage of the download share and North America had the
highest share of the apps revenue which accounting for over 50% of the total revenue.
In Taiwan, a smartphone with Wi-Fi technology allows users to get online in public
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locations such as cafes, hotels and airports. And in the domestic mobile handset market
this year, smartphone could with the launch of midrange and low-priced smartphone. In
the end of 2010, smartphone account for nearly 20 percent of the seven million mobile
phones sold in Taiwan each year and could grab up to 40 percent of the total market this
year.
Mobile apps have been developed with different demands and create a new
approach for interaction and communication. As we know SMS alert system is useful in
some cases for delivering alerts in emergency and GPS related mobile apps help to
locate ourselves and potential danger, and there are some applications are developed as
pre-disaster warning devices (Souza & Kushchu, 2010; Shan, 2011). Portable SNS on
the mobile makes disasters as events and becoming part of what Brent Plate has called a
vast “apocalypse machine”(Crawfold, 2010). Moreover, these applications can be
developed as personal-security tool to protect individuals from risks, payment-systems
which speed up the disbursement in emergency situations, and health data applications
(Souza & Kushchu, 2010).
Questions
Disaster communications has changed for people have more accesses to information
and especially with the development of mobile internet, 3G broadband and WiMax,
Many information about the disaster zone and images via mobile in a form of SMS
message, photos and videos to publics and mass media (Chang, 2007; Ling and Donner,
2009), and everyone can be an "information volunteers"1 for updating and sharing the
demands and information about disaster to public. Mobile apps are flexible tools or
platforms to provide some simple information and services or interaction with mobility.
When a disaster comes, information on the go and direct links to others are important,
there are some disaster apps in the market, and this paper is try to think about the
possible usages and whether it is a feasible route or not. In other words, not only
digging out how can we use mobile apps for disaster communications? But think that in
Taiwan, what are the potential problems or advantages behind developing disaster
mobile apps in Taiwan?
Mobile apps here we mentioned are mainly focus on the apps on the personal
mobile devices and cell phones, some national or regional wireless disaster sensor or
1

In 1995 Kobe earthquake, there was some people carrying their portable computers, voluntarily came
into disaster zone. They visited shelters, collected messages about survivors and sent out the specifics
about needs. Also they obtained regional data about food, water, and hot bath opportunities, and put it on
a regional map. They even offered information about jobs, schooling, and housing (Noam & Sato, 1996).
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management systems or infrastructures are not included. Even these mobile
technologies do make disaster management in a more efficient and controllable mode.
Mobile apps
With the advent of the mobile phone, the term “app” has become popular parlance
for software applications designed to run on mobile phone operating systems (Purcell et
al., 2010). Nowadays, cell phone has evolved as a “Swiss army knife” of media devices
(Shim et al., 2007). With more and more people use Smartphone, mobile apps are not
foreign to people. Unlike normal cell phones, Smartphone allow individual user to
install, configure and run applications they like. Most standard cell-phone software
offers only limited choices for re-configuration, forcing users to adapt to the way it set
up, but Smartphone make their users conform the device in their particular way for
doing things. The availability and diversification of cell phone functionalities, from
Internet access, media player, text messaging, camera, video, games, email, and TV, are
fueling users’ demands.
Mobile apps have been around since the late nineties and the apps stores have been
available for a quite time as well. In fact, there is no a widely shared definition and
usually the term “mobile apps” has been used for any software application which is
designed to run on mobile phone operating systems. It can be roughly defined as
end-user software applications or services that are designed for a cell phone operating
system and extend the cell phone’s capabilities by enabling users to perform particular
tasks (Sharma, 2010). John Blossom, CEO at Shore Communication, Inc. and the
author of the book ”Content Nation” said that it is easy to think that any content that
runs on a mobile phone from ringtones to TV shows to browser-based apps, is part of
the app market. But he also gave a narrower definition: “the apps market as the
universe of content and functionality made available via online marketplaces for use on
specific platforms or for cross-platform use via open-standard technologies” (Miller,
2010).
Mobile apps are being driven by mobile service providers seeking new value-add
services to take advantage of 3G systems and other wireless data infrastructures.
Location aware mobile computing, SMS message, social networking software, instant
messaging software, and digital broadcasting are common basic applications. When a
variety of mobile apps are flooding into market, the mobility and user-centered design
have made mobile apps as tools to reach people. With a plethora of applications and
usages constantly changing, there are increasing expectations of communication and
entertainment functionalities. Also the flat free pricing of apps attracted users to
3

upgrade and try out new applications. Mobile apps are products and add-value service
for users’ multi-demands. It creates more links between users and industries; consumers
and companies; employee and their organizations and individual users.
According to the Garner research which identifies the top 10 Consumer Mobile
Applications for 2012, the top three it lists are Money Transfer by SMS,
Location-Based Services and Mobile Search. In the three the location- based service
with its ability to meet a range of needs, ranging from productivity and goal fulfillment
to social networking and entertainment generate high user value. And mobile search is
not only drive sales and marketing opportunities on the mobile phone, and make people
have habit to “search on the go” and for keeping consumer’s loyalty for the search
service. The user experience of mobile search should be improved for persuading
people keep using the search service.
Disaster communications
According to the definition of Susan Bulgawicz and Charles Nolan, a disaster is “An
event whose timing is unexpected and whose consequences are seriously destructive or
simply an unfortunate event.” Normally, there are four distinct phases of disaster
management which is namely, mitigation, preparedness, response and recovery
(Yodmani & Hollister, 2001). In the four stages, with different purposes and between
different agents, communication strategies and principles may differ. Basically, during
a disaster time, information sharing, collaboration and coordination are very important
for the response and recovery stages.
When discussing about disaster communications, both Communication Studies and
Emergency Management scholars are aware of and demonstrate interests in some facets.
For instance, technologies promise to facilitate discussion about mitigation efforts,
identification of potential hazards, connectivity between response organizations of all
types, warning messages to the public, and diffusion of important disaster information
(Fischer, 1998). After the 911 attacks and Hurricane Katrina U.S., many researches and
reports related to disaster communications and disaster managements sprang in the U.S.
(Zeilzer & Allan, 2003; Kitch & Hume, 2008; Haddow & Haddow, 2009). Literatures
and researches are often refer to the role of mass media during disaster and the media
reportages of disaster, also the communication plans about disaster managements.
Especially Haddow & Haddow (2009) in their book “Disaster Communication in a
Changing Media World” try to build a framework about how does disaster management
personnel interact with media, and linked media to a public information delivering part.
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In the framework, it show that communications are necessary for assessing damage and
need; collecting information on supplies and other resources; coordinating rescue and
relief activities; accounting for missing people; and motivating public, political, and
institutional responses (Yodmani & Hollister, 2001).
The disaster communications have changed from a conventional thinking
"command and control" type to a highly decentralized and perhaps multi-node network
(Noam & Sato, 1996), effective communication links between emergency operation
centers, broadcasting systems, front-line responders and affected communities are
critical in the aftermath of a disaster. Information and communication technology (ICT)
has expanded the reach of disaster sociology and brings new challenges to the empirical
study about disasters (Palen et al., 2007).
After the September 11 attacks in 2001, Asian tsunami disaster in 2004, and
Sichuan earthquake in 2008, there has been a burst of online activities from netizens
across the world, not only have more people turned to the net to receive the most
updated news, but the Internet has also played a large role in coordinating logistical
efforts, raising funds, expressing views and locating missing people. In Taiwan, the
Morakot Typhoon in 2009 showed the online social networking can be influential in
disaster communications. During the disaster, web users began reporting the real-time
situation on the forum PTT, one of the most popular internet social networks in Taiwan,
and a group of internet users from the Association of Digital Culture Taiwan
established an unofficial Morakot Online Disaster Report Center for coordinating
information. During the disaster, these social networking sites help a lot to instantly
update information, even earlier than government and mass media.
Feedbacks, sharing and active search behavior have become influential for disaster
management. New genres of websites seemed to be developed for people to search
more disaster information such as some sites providing information on missing persons.
The Google Crisis Response team uses its strength to offer tools or content to assess the
severity and scope of a disaster. The tools including Google Person Finder which
connects those seeking information about loved ones, and Google Resource Finder,
which helps locate medical facilities and other emergency services. Google also provide
high-resolution satellite imagery to crisis responders and monetary donations to
non-profit organizations that provide relief services. When mobile also had become a
device for surfing internet and the SNS software are built in as an app on Smartphone,
it has more functioned as a convergent service for multi-usages, mobile apps has
become tools for deliver an alert or other notifications.
5

Mobile apps and disaster communications
Before probing the possible use of mobile apps on the cell phone toward disaster
communications and disaster managements, I would try to find out some exist practices.
Researches about mobile apps are limited and studies about mobile apps toward
disaster communication are not many as well. Most of these researches I could find are
case studies to a specific mobile software or service (such as Fajardo & Oppus, 2010).
  But efforts to encourage creative approaches to emergency communications
should be encouraged. The traditional or usual approach of disaster communications are
operating in a top-down manner and share information with “civilians” only on a
“need-to-know” basis, but as a lesson learned from Kobe disaster in Japan, Noam and
Sato thought we should set up an open-access emergency system(Noam & Sato, 1996).
The open-access emergency system may open to inputs from a wide variety of public
and private participants and offer open accesses to that information. Not only would
such that kind of system can be more efficient as a tool of information and organization,
but it would also be more resilient to the shocks of disaster. Mobile apps could be
mobile tools for information sharing, and that ability may contribute more to facilitate
the flow of important information.
In the recent Japan earthquake, as we have known mobile apps can be used for
deliver alert, but it is not the ultimate use for these apps. In fact, there are many other
kinds of practices that mobile apps can do for disaster communications.
The Possible Usages of mobile apps in disaster time
After Tōhoku earthquake and tsunami (Great Eastern Japan Earthquake) this year
(2011) which later trigger crisis about nuclear pollution for the fire of reactors, some
disaster-informed apps have moved to the top of the most downloading lists of mobile
app and catalyze some related discussions in Taiwan, such as create mobile alert
systems through cloud computing. Disaster mobile apps are not really new to the
market, and it is the moment to think about its possible use.
What can mobile apps could do? Mobile apps can be applied for information,
entertainment, social interaction, transaction. In daily life, mobile apps can help people
find information they need and accomplish tasks (such as maps and navigation, weather,
news, banking). As it has gradually become normal tools or service for some people,
during disaster mobile apps can be applied in more ways and to different demands.
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In recent practice, when a disaster is coming, the alert apps can be sent through a
cell broadcasting system or mobile internet connectivity to every subscriber and grasp
more valuable time for response. As soon as a disaster just happened, the dazed
survivors, together with their families and public safety agencies, immediately have
demands to gain more information about what’s going on? How could help be
organized? What was the fate of their loved ones? Obviously, the demand of constant
communication is directly related to safety status reporting among people in emergency,
their parents and friends.
But during a disaster emergency, communication traffic to the disaster-stricken
area increases and is difficult to get through as well. When the phone lines were
overwhelmed by people’s panic for making sure of others’ safety, mobile social
network apps can help to keep the lines available for emergency crews, and help people
to post and acquire important information. Location apps and maps on the cell phone
can help users understand the geographical information about disasters inflicted area
and the rescue situations. And other Interactive apps or mobile services, the mobile
version of web news, and updated news of some charity or rescue organizations also
could be references and information hubs for people to follow up the sequelae of the
disaster, real demands of disaster-stricken areas and relief process.
Discussion
When the disaster is coming, the warning alerts for some potential or ongoing
threats may be important. In spite of some social networking apps as message broads to
convey information, apps for receiving news updating, and watch breaking news are
make people get aware of the situation as well. In the 2004 Indian Ocean tsunami, as
well as the earthquake in Haiti last year, the use of mobile for public alert and
notification is often discussed.
Alert notification
During the early post-disaster phases, there are calls to immediately establish
mobile text messaging (SMS) capacity to send out warnings and updates about disaster
to the public (Sponberg, 2010). In the Tōhoku earthquake and tsunami this March, that
mobile alert notification has been recognized by news media that it does help people to
get awareness in time and respond to the disaster in a more caution manner.In fact,
Earthquake Early Warning systems (EEW) in Japan :Three major mobile phone carriers
in Japan, NTT docomo, au (KDDI and Okinawa Cellular) and SoftBank Mobile, have
developed the simultaneous broadcast systems to receive EEW and provided phones
with this service since 2007.
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For 3G cellular phones that were put on the market in Japan after 2007 to receive
EEW service by mandatory.2 These kind of alert notifications in fact are not brand new
service and some other countries also have this kind of service, the point is that through
mobile broadcasting (cell broadcasting) to sent alerts to influenced population. The
National Communications Commission (NCC) in Taiwan is also considering sending
earthquake warnings via text message — as an instantaneous alert and plan to be
implemented within the next six months (Chinapost, 2011), after the Japan earthquake .
In fact, the SMS alerts is not only used as a forecast for the coming disaster, it had been
apply in the SARS crisis in Hong Kong as a direct communication tool between
government and people for eliminating rummors(Souza & Kushchu, 2010).
In spite of SMS alerts, other apps such as an iphone apps- Yurekuru Call in Japan,
distributes on App Store for free receives EEW and publish notifications to users when
an earthquake happens. The number of downloads has increase quickly after the March
11 earthquake. Also many graphic applications like medic reference, navigation, and
medical transportation has become top rank download applications. In spite of gaining
awareness about the coming emergency, some mobile apps alerts can be used for
detecting some dangerous materials such as the toxic leaks when confronting the
radiological threats.
Locationing sensoring and harzard maps
Broadcasting the present location and provide the graphic harzard maps can make
user have more awareness to the geographical information about the ongoing disaster
and the potential threats in some adjacent areas. There are some mobile location apps in
the market for social or safety demands. When disaster comes, the location records may
be as a valuable information for rescue work, and your family and friends can directly
know that where you may be at that dangerous moment, and is your location near the
striken area?For instance, recently in Taiwan, there is a new mobile phone application
which named “Mobile Savior” has been developed, the apps is designed any individual
trapped under a building, through transmit longitude and latitude information to the
emergency services and the phone screen can turn into a flashlight.

 But overseas manufacturers (Nokia, Apple, HTC, LG, Samsung, etc.) are not forced to support the
service in Japan.
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Also, the functions of a hazard map are to know the phenomenon and to make it
known to residents (Toshiaki & Awadh Kishor ,2002). Some mobile mapping apps can
combine with hazard maps, not only keep updating the present ongoing situations of
disaster but presenting potential dangers according some professional estimation.
Disaster message boards
If there is a disaster, the phone lines will quickly in jam. Mobile phone users in
Japan can publish messages concerning their safety. People can check the mobile phone
company’s disaster message board to see whether your relative has registered a
message. All things you need for the check is the mobile phone number of a relative
who is in the affected areas.
Therefore, Japan’s major phone providers (NTT, Vodafone, Docomo, and Au) have
each established disaster message boards to be used in the time of an emergency.
However, because the message boards are hosted online, a direct link to the actual
disaster-hit area is not necessary. The boards can be accessed via roundabout channels
within the larger telecommunications network, making it relatively easy for people to
stay in touch.
Follow-up apps
Follow-up apps here I mentioned is about the some apps which could be used in the
recovery stage of disaster, and it is longer period. These apps such as apps for donation,
for news updating of disaster area or of some specific charity groups, can help people to
know more and give help in the recovery of disaster.
There are some apps are used for donation or received update the information about
the follow-up of recovery. Some industries, especially telecom operators often use
mobile apps to keep the relations with their clients, mobile apps sometimes are
channels and tools for PR and value-add service. After a disaster, these mobile apps can
be design as games or some interactive activities for donations base on the rationale of
Company Social Responsibilities. Through the app people were also able to donate
money instantly.
Also, for some charity groups and rescue groups, the mobile apps can function as the
micro-blogging or SNS and post the updated information to subscribers who care about
the recovery after disasters. During the Haiti earthquake in 2010, the American Red
Cross created an app to share real-time news and recovery update news.
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Educational apps
Mobile apps are often in a form of entertainment. When it applies to education, with
the intentional placement of educational content in the messages, may have more
positive feed back. The kind of entertainment-education is not a theory of
communication, but rather a strategy used to disseminate ideas to bring about
behavioral and social change. Educational apps are just function as a strategy to make
users be active to acquire some knowledge through interactive games, videos, or other
material. Applying mobile apps to disaster education is also a strategy, to search a
channel to be more close to people and make them get important messages in a directly
reach.
When a disaster comes, alert system itself in fact is not sufficient to make people
have timely reactions toward the emergency situation they confer, especially when they
have no idea about how to do and where to go for finding a shelter. The education
about the response to disasters is important. There are many apps designed for
education, and the effect is positive for young people who was born in the information
explosion ages and get used to use these mobile devices.
Develop mobile apps for disaster education, promoting correct concepts about
disaster preparations and response may be an approach which is worthy to think about.
Even there are apps offer tips or videos about what to do while confronting disasters,
such as Escape in Nuclear Disaster, use graphic instructions to educate people about
what should do in nuclear disaster. But as far as I know, there is no concrete research,
comments or complete evaluations about that kind of apps.
Possible Problems
Technical concerns
Most mobile networks are not designed to support mass public
dissemination. The wireless connection and infrastructure are essential to make most
mobile apps workable. Incorporate cloud computing skill, apps can be helpful in a
situation where internet is still working despite no mobile connectivity. Mobile apps
often work with an active internet connection, if the cloud goes down, so will the
application.
When mobile SMS is proposed for public alerts and notifications, suggestions to
ask local carriers to donate or subsidize messaging costs are often on the table. Mobile
text messaging is cheap, easy to operate, and often very fast. Depending upon the
users’ subscription and sophistication of the infrastructure, it may even be possible to
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geographically target recipients. But normal text messaging to large groups may spend
hours. For disasters such as floods, storms, or tsunami, such delays are
unacceptable. Cell broadcast technology does provide a way to disseminate
geographically targeted mass public alerts. Cell broadcasting is a more advanced
technology than SMS text messaging, and it enables a government entity to securely
transmit an emergency alert of natural or manmade disasters to cell phones in an
affected area within minutes, regardless of the size of the area and regardless of the
subscriber’s carrier. The message through cell broadcasting has greater efficiency than
a two-way call or a SMS text message, and without overloading the network.
After the earthquake in Japan this year, following Japan which has more well-down
mobile alert mechanism, Taiwan government has also plan to develop a large-scale
disaster management internet system, the Ministry of the Interior plan to offer total 10
billion NT dollars as a budget to develop Build construct a cloud platform for disaster
prevention and management during 2012-2016. The platform is expected to coordinate
information and enhance both the reaction efficiency of the central/local governments
and the reporting mechanism. Through the platform people can instantly report the
damage situation or call for help while central government and the local governments
can obtain the real-time information as well.
In the part of the development mobile SMS forecasting alerts, the present system in
Taiwan can send 2000 message per minutes by districts, and if try to reach to all area, it
spend hours. In Japan, the alerts can be broadcasted to all districts receive the message
in one minute. There are some technical problems need to be solved.
Taiwan promoted M-Taiwan project since 2005. The project mainly hope to use
wireless and mobile communication technology, to build up and construct an
omnipresent network environment, and hope to stimulate innovating the application
service through market demands at the same time. The M-Taiwan program is working
on creating several metropolitan broadband wireless networks for the provision of
integrated mobile services. The omnipresent network environment can drive the
development of the communication industry and Mobile Application service industry
and these networks will serve for major launch and test for new technology
development trials and application services.
Product feasibility
In the apps market, mobile apps can be developed to facilitate disaster
communications or functioned as an approach for delivering content. Different from
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other media, the emergence of mobile apps is expected to transform customer
experience on a ubiquitous scale. As mobile apps are products which have easily been
replaced by the new one, and whether it do influence people and the effect of the
influence are also unknown questions. What can be speculated is that the downloading
rates of apps may have relationship with the currently affairs and trends. But
downloading rate doesn’t show their feasibility. According to a study by Localytics
found that many apps are downloaded, tried once and then discarded, one in four
mobile apps once downloaded is never used again.
Some apps need to be support by strong data base, apps such as QuakeWatch and
Mappity Quakes for iPhone, Earthquake Alert for Android all rely on data sources from
the United States Geological Survey which put together a comprehensive website and
list of tools over the years that is very good at reporting and describing earthquakes
very quickly. The cost on the apps itself may not high, but the database or system
would cost more. In other words, developing disaster apps may not the core problem,
but how to make it useful is the key issue we need to consider. The principle of
communication on mobile apps is different from the way on mass media and need to be
researched for a long term evaluation to users’ experience and habits. And in fact, there
is no research for conducting evaluation of these disaster apps. There still have doubts
about the feasibility and effectiveness of these apps.
The content
Different from normal websites and web apps, mobile apps are special for their
mobility. The design of these apps, including the interface and content are user centered,
some content even user generated. The content should be simple and easy to understand.
Not just a link to some webpage which is filled with long paragraphs. And the
information should be verified for precluding rumors, and if really try to make these
apps as useful tools during disaster time or for disaster education, the correctness of
information are important, and some need to keep updating. All in all, mobile apps
could be a new kind of media, which give users more options but each with specific
content.
Conclusion
Like a special combo for different personal demands, everyone have their own
combo on their mobile phone. From the alert for the coming disaster in the pre-disaster
phrase to the information sharing about following recovery, they could give disaster
alert notifications with different types, graphic locations information and hazard maps.
Or they can function as information boards about disaster, tools for self-protection,
12

SNS connection and updating follow-up information as well. More interesting is that
many mobile apps also be apply to education, commerce, entertainment fields and can
be generated by users for simple programming skills there are more innovate way to
make use them for disaster education.
Mobile apps can be used in many ways for disaster communications, wireless
connection is important for the pervasive use of mobile apps, the information need to be
updated and verified. With the research about the effect and the feasibility for mobile
apps has not been conducted, there may have more factors need to be consider about
the real implementations.
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