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Abstract

A large variety of mobile applications (‘apps’) for disasters have been developed for
sale or free download by agencies, NGO’s and individuals. This paper reviews a
sample of a 100 Disaster related Apps and catagories the functions of these App’s into
four areas: News & Alert Apps, Guides & Educational Apps, Tool Apps and finally
Ethically Concerning Apps. The potential usefulness of App’s before, during and
after a disaster is considered as well as the present technology limitations of App’s
and the Smartphone platforms on which they operate. A framework of factors is then
proposed for organisations to consider the value of developing their own App’s for

Disaster.

Introduction

Smartphones are quickly replace basic mobile phones as preferred means of
communication around the world. The annual growth rate of smartphone sales in
2012 was 45% and it is predicted there will be 1.4billion smartphones in use by the
end of 2013 (Koetsier, 2013). One of the main features of a smartphone is it’s ability
to run mobile applications, commonly referred to as mobile app’s. Mobile app’s are
software programs designed to run on mobile device operating systems (adapted from
Cambridge dictionaries definition'). These app’s can be pre-installed into the
smartphone though are most commonly downloaded enabling the mobile device user
to tailor the device to their preference (Sung, 2011). Research by Nokia suggests
games (38%), social networking (35%) and music (25%) are the most popular type of
app’s download, while Social networking (31%), games (29%) and utilities (25%) are

Lhttp://dictionary.cambridge.org/dictionary/business-english/mobile-application



used the most (FabriQuate, 2011). As the number of mobile app’s being developed
continues to rapidly grow so does the number of app’s developed in mind to assist
people in disaster/emergencies. This study seeks to classify the types of disaster
App’s available through their function and identify a framework of factors for

consideration for organizations considering launching their own emergency app.

Mobile platforms

Although Tablets are a growing mobile platform for mobile apps and app’s for car an
area of potential new growth. This study focuses on mobile apps for mobile phone
platforms as due to number and spread are more likely to be with a person in a

disaster situation.

Smartphone operating systems

Unlike the PC operating system market which has been long dominated by Microsoft
Window’s software, the mobile operating system sector is still an evolving market
with multiply players still in contention to dominate the market. ). Interms of
mobile app development this variety of platforms presents a challenge as Mobile
app’s must be tailored to each operating system. A mobile app designed for Android
would not function on IOS and visa versa meaning for maximum penetration of
population a mobile app would need to be designed for at least at the top 2 platforms.
Also functionality of app can vary on different mobile OS as for example Apple’s
IOS restricts developers ability to run program software when the app is not activated
making ‘push’ notification of alerts more difficult to implement than on Android.
Interoperability is also an issue between version of OS with older versions of the
same system unsupported and developers encourage to develop only for the latest
version of OS leaving mobile owner no choice but to have to upgrade their phone to

be able to use the latest app’s (Henneke, 2013)

The prevalence of mobile operating systems can vary according to country/regional
preference and generation within a population (Goodfellow, 2013). However the
global trend data in figure 1 shows, gives Google’s Android Operating System the
largest market share (60.3) then Apple’s I0S (22%) and then Blackberry RIM
operating system (5.5%).



Gartner Forecast Estimates
Mobile OS Sales by Market Share (2009-2016)
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Figure 1: Gartner forecast of mobile device OS global market search Source: Forbes,

2013

As current market leader, mobile app’s designed for the Android OS were analyzed in

this study.

App’s for Disaster

For the purpose of this paper App’s for disaster have been defined as ‘Mobile
application targeted on use before, after or during a disaster’. A brief search on either
android app store or itune app store reveals a variety of mobile app’s which fall within
the definition that have been developed by organizations, companies and individuals.
No research seems to have been done on the effectiveness of Mobile apps in Disaster,
although there are papers cite the benefits of creating them (Sung 2011 and Hosmann
etal 2011). Furthermore in the medical field workshops raising awareness of the use

of disaster app’s have been developed for medical first responders (Levett ,2013)

Two prior studies examining Mobile app utility for disaster were found during the

literature search.



Sung (2011) examined the use of mobile app for disaster communications in Taiwan
and generalized 5 areas where app’s may be of benefit to users:

* Alert Notification - mostly considered SMS

* Location sensing and Hazard map — identify location for rescue/evacuation

* Disaster message board — For contact relatives

* Follow-up — donation and news apps

* Education
Sung cites only a few mobile app’s directly in his study, limiting the ability to
replicate his approach and conclude that app’s could offer a variety of tailored

benefits to users they lack evaluation in real implementation.

Chen (2012) looked at use of mobile apps for Humanitarian Aid Disaster Relief
(HADR) using a system engineering approach first identifying problems faced by

relief organizations and how app’s could address them (Figure 2)
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Figure 2: Operational requirement for HADR that could be addressed by mobile
app’s (Chen, 2012)

Chen’s study also identified several app’s that were considered of potential use in
HADR however when these app’s were reviewed in this study 2 were still only in a
concept stage (Where’s safe, Height Catcher) and others were not open access to non-

relief workers. The only app mentioned in Chen’s study that was available on Google



play for general use was ReUnite which at the time of this study had received no

rating/review which reviewed in the discussion section of this research.

Methodology:
A sample of 100 App’s targeted at Disasters/Emergency from the official android app

store’. The sample app’s were found through web searches on Top app’s for disaster
articles’, keyword searches on Google play app store for ‘Disaster’ ¢ Emergency’
‘Earthquake’ and app’s identified in the literature search.  Figure 3 show the top
listing of a search using the word ‘Disaster’ of Android App’s. Note the search
capabilities of Google play at the time of this study did not allow sorting by

popularity/ number of downloads.
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Figure 3: Snap shot of some of the search for ‘disaster’ apps on Google play 10"
August 2013

2 https://play.google.com/store/apps

3 http://finance.yahoo.com/news/5-must-disaster-apps-153300981.html,
http://www.moweble.com/six-useful-apps-for-disaster-management.html




For each mobile app the following details were recorded

1. App Name

2. Creator

3. Main function

4. Secondary functions

5. Price

6. Google play user rating and number of reviews
7. URL Web Link to location

The App name, creator and price details were taken from the initial info box (Figure
4) and the main function and secondary function were derived from the ‘Description’
section (Figure 5) and the rating from the review section (Figure 6). The URL was

taken from the browsers address.

Disaster Alert

A Pacific Disaster Center - November 19, 2012
Weather

al [*] Add to Wishlist

kR kk  (22600)

‘{ +1 | +471 Recommend this on Google

Figure 4: App intro box on Google play

Description

Disaster Alert (by PDC), Active Hazards on an interactive

map and in a list as they are occurring around the globe.

Additional hazard information can be viewed and shared.

The term "Active Hazards" refers to a collection of current and real-time incidents (compiled from authoritative
sources) which have been designated "potentially hazardous to people, property, or assets" by the PDC
DisasterAWARE™ application.

The application is a free download.

PDC Active Hazards currently includes:
-Hurricane/Tropical Cyclone (global)
-Earthquake (global)

-Flood (global)

-National Weather Service High Surf (for Hawaii)
-National Weather Service High Wind (for Hawaii)
-National Weather Service Flood (for Hawaii)
-Manmade (global)

-Marine (global)

Read more

Figure 5: App Description info on Google play
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Figure 6: App review info on Google play

Results:

Appendix 1: provides a full list of the data obtained from the data collation. Figure 7

shows an overview of the variety of app’s categorized by functions.
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Figure 7: App’s utility categorized by function

From categorizing the utility of app’s by functions an interesting picture emerges of

the variety of disaster app ideas to fulfill needs before after and during a disaster.

Some app span several functions such as the Red Cross Tornado app that has Alert,

Education and Tool elements.

The final column category is used for app’s that could



be misleading such as the 2012 Alert’ which base warning on religious, superstitious
and astrological observations and ‘Nuclear Radiation Dosim” which pertains to turn a
mobile into a radiation monitoring device with not external sensor attachment
requirements. Further app’s that might come into this category are disaster betting
app’s enabling user to bet on a disaster occurring in a certain region/time period
which although seem not to be present on Androids Google play app store were seen
by the author in a cursory review of iPhone App’s. The US military has it’s own App
store (Chen, 2012) to ensure the robustness of app’s used by it’s personnel, although
this exact option is not feasible for most organization, they could develop lists of

app’s they deem as potential useful in a disaster.

Discussion:

When collating the data for the study limitations were found in the Google play App

store information provided.

Problems with Google play rating / reviews.

Although data was collected on the App’s user rating and number of reviews, the
nature of the data made it difficult to comparatively rate. The Android app platform
does not provide data on when the app was first launched only on when it was last
updated. This presents a problem as app’s will accumulate ratings over time.
Furthermore poor ratings may have been given to earlier versions of the app that have
subsequently been fixed through updates yet remain weighed into the current
rating/figures. Also visibility of all the reviews appears to be optional to the App
owner or time limited. For example Softbanks disaster message board received 221
reviews yet only 2 are visible — this restrict analysis potential of app reviews.

However from the reviews visible, common issues seemed to cause poor reviews:

1. Not installing onto certain phones — Although the operating system is the

same interoperability between hardware can still present issues for developers

2. Problems with OS update compatibility — Update to OS affecting

function/performance.



3. Data source format changes impact performance — A change to USGS data

affected several earthquake app’s.

4. Reduce Battery life — Alert app’s which are constantly running on the phone

drain battery time for users.

5. Loading problems — Large app’s require a lot of processing time to load and

run on some mobile devices.

6. Data not relevant to person location — Some App’s in attempting to provide
global coverage disappoint users in not being able to filter data to users
preferred location(s) or app did not specify in description that data was only

available in only certain regions.

7. Hidden subscription/login requirement - App’s although downloaded for free
had a subscription element for update/alerts or requires user to login to a

system.

The first three of these concerns fit within Chen (2012) Benefit and trade off analysis
of mobile app’s in terms of Lifecycle management. App’s once deployed need
maintenance to contend with software and hardware evolution. This maintenance
cost must be considered in the initial cost-benefit analysis of an app launch.

The 4™, 5™ and 6™ problem identified relate to the challenges identified by Kanjo et al
(2009) in developing mobile app’s capabilities in terms of Power management, and
scalability. The 7™ issues is a combination of the distrust of being misled into paying
for something that was purported to be free or potentially being asked in the future to

pay to service.

Zombie app’s?
There were four app’s found with no rating and no review, a sign commonly

associated with ‘zombie app’s which are app’s rarely downloaded or used.



* Japan disaster relief (a donation site)
* ReUnite — for post missing person info on US system
* Yesterday we had a hurricane (children’s book update march 2013)

* Disaster Survival (Disaster management plan info- update June 2013)

The data available on the Google play website suggested possibly both the children’s
book and the ‘disaster survival’ app where only launched this year (both being version
one and only have first released on their news update). The Japan disaster relief app
was last updated March 15 2011, (4 days after the March 11™ Great eastern Japan
earthquake) the lack of downloads may have been due to concerns over scamming
donations (Computerweekly, 2011). The case of the Reunite app receiving no
ratings or reviews seems most curious as it is both recommended in top app’s for
disaster articles and seen as useful to relief workers (Chen 2012 and Levett 2013). Is
perhaps the preference is for users to download the app from the National Library of
Medicines website or it is poorly advertised or only recently available from Google
play there is little information on the Google play store to provide a conclusion. If the
definition of Zombie app’s is extended to include apps with less than 3 reviews
(assuming an unscrupulous developer has just reviewed the app themselves or asked a

couple of friends to leave a review) a further 10 app’s could be seen as dubious.

App pricing

Of the 100 app’s reviewed, only eight required payment for download. These were
predominately ICE medical data storage app’s and disaster guides. The most
expensive app was £2.99 for an ICE app that had received the most ratings of the In
Case of Emergency medical data style apps reviewed. Perhaps users preferred to pay
for the service of storing their personal medical data as it suggests the organization

would not attempt to derive profit from selling the data on to third parties.

Disaster App’s vs Normal social media channels

Can mobile application targeted on use before, after or during a disaster provide
benefit beyond that currently available through social media? Meier (2013)
considered if app’s could compete with Twitter and concluded that while app’s could

solicit data from users in desired formats their reach in terms of users would always



be less than popular social media platforms. If the target users of the app is not the
population in general but is specific ie, customers of an insurance firm, members of a
NGO or medical practitioners then an app may be better suited for information
exchange. This targeted nature of app’s also potentially applies to app’s targeted at
the city or regional level however as the target becomes larger to the national and
international the possibility of keeping information relevant to the users to maintain

their interest becomes more challenging.

Factors identified during the course of this study that an Organizations considering

launching disaster app’s should consider are:

1. Cost of app development and launch

Development cost and promotion cost of launch of mobile app.

2. Cost life cycle maintenance
Costs on maintaining app’s through OS update’s, new hardware development

and response to poor reviewers.

3. Security of data provided and/or stored
Ensure data provided to users for emergency use is accurate and incorruptible
and that personal data stored on users is done in accordance with privacy law

of targeted countries regulation and best practice.

4. Target Users for app
Is the app for global use or for specific users such as relief workers. Which
OS should the app be designed for to reach these users? This decision may
need revisiting if market conditions change and a new mobile OS market

leader emerges.

5. Core purpose of mobile app
What is the main purpose of the app? How will this impact the size and
operation of the app (does it need to carry a lot of data for offline operation, or

does it need internet connectivity to run)



6. Value added nature of app over existing app’s
What does the app offer in comparison to similar app’s on the market? What

can be learnt from user feedback from these existing app’s?

7. Data Interoperability
Shih et al (2013) identified the siloed nature of mobile app data as a limitation
to the wider social good of open collation of data for emergency management.

If the app collects data should it be linkable to other data sources?

Conclusion

This paper reviewed a sample of a 100 Disaster related Apps designed for the
Android Operating system and available from the official Google Play Android App
store. These app’s were then categories the into four core functional areas: News &
Alert Apps, Guides & Educational Apps, Tool Apps and finally Ethically Concerning
Apps to show the wealth of ideas currently in the public domain targeted at assisting
users before, during and after a disaster. Review information available on the apps

was then considered and seven areas of frequent criticisms identified:

1. Not installing onto certain phones

Problems with OS update compatibility

Data source format changes impact performance
Reduce Battery life

App loading problems

Data not relevant to person location

S A R e B

Hidden subscription/login requirement

Furthermore seven factors were seen as key for organizations to consider when

evaluating the need for a disaster app:

1. Cost of app development and launch
2. Cost life cycle maintenance

3. Security of data provided and/or stored



Target Users for app
Core purpose of mobile app

Value added nature of app over existing app’s

NS ok

Data Interoperability

Extension of this research would be to examine the disaster app’s available on IOS to
see if there are different app ideas that have been developed to address before, after
and during disaster needs. Furthermore the iTune store may offer better analytics on
app downloads, usage and reviews that can be used to enhance and compare the

present analysis to define a user centric approach to disaster app evaluation.

To quantify the assertion of the targeting value of app’s made in this paper further
research evaluating the city vs regional vs national approach to targeted app’s could
be of great value to regional/national emergency agencies looking to establish the

case for/against mobile app development.

From the wide variety of utilities seen during the collation of data on disaster app’s it
does seem that the phrase ‘an app for everything’ fittingly applies, however the

question on if they can save lives depends very much on the capabilities of the app to
provide it’s essential function in a crisis and/or up-to-date and relevant information to

it’s user.
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Appendix 1

The data file of app’s reviewed in Excel spreadsheet format, if not included with

this paper is available from the author on request to Samantha.ueno @gmail.com
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