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ABSTRACT 

The aim of this paper is to present the design stages of a built-for-purpose disaster response mobile application 

called iĀwhina. The authors propose to design iĀwhina as an interactive user-friendly offline mobile application 

that provides flawless user experience to support and aid in emergency response situations. The prototype works 

in both online and offline modes, using ad hoc network technology. The design process followed during the 

development of the user interface is based on a set of usability criteria that are presented in this paper. A 

systematic literature review on the usability criteria for disaster mobile applications and discussions with 

industry experts helped to finalize the user interface elements that will enhance the usability of the application. 

The relevant features that will be included in the application were drawn from literature. A discussion on how 

the design process plays a critical role in designing disaster mobile applications is also presented. 
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INTRODUCTION 

A disaster is defined as an extraordinary event that causes significant disruption and impact that exceeds the 

capacity of the available resources and the organisations to deal with (Alexander, 2002). Earthquakes, volcanic 

eruptions, tsunamis, pandemics, floods, and other such events are classified as disasters. The COVID19 

pandemic and the 2021 volcanic eruption in Tonga are recent examples of disasters. For centuries, these events 

have occurred all over the world causing devastating consequences (Quarantelli et al., 2007). When a disaster 

strikes, people's normal lives are disrupted, and there is a desperate need for assistance, rescue, and relief for the 

victims of the disaster. Disasters can cause incalculable human, structural, and economic losses if not managed 

properly. 

In recent years, there has been a surge of interest in the development of mobile applications aimed at providing 

aid during and after major natural disasters (Wang et al., 2018). These applications depend on Information and 

Communication Technology (ICT) which plays a key role in the management of any type of disasters. It 

facilitates efficient communication to help connect people, share information, and maintain communication 

between and among victims and rescuers (Andersen & Spitzberg, 2020; Pipek et al., 2014). These technologies 

continue to contribute significantly to disaster management through built-for-purpose disaster management 

mobile applications. Such disaster management apps have been developed for crowdsourcing, collaboration 

(among and between rescuers and victims), alerting and information, notification and collating information from 

various sources (Tan et al., 2017). 

Despite significant increase in the number of disaster management apps, the research on their usability and user 

experience, and the public evaluation of their usefulness is limited. According to Tan et al. (2020) there is 

limited research on the user experience of such disaster mobile applications. Most of the related research focuses 

on the functionality of the applications. Only few researchers have examined disaster management apps from 

the perspective of the citizens who are the intended users (Ahmad et al., 2018). Furthermore, most of the current 

mobile app usability studies focus on services that are employed in non-disaster situations like mobile banking 
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and health management (Azad-Khaneghah et al., 2021; Tan et al., 2019). 

The primary objective of the research is to develop a user-friendly offline mobile phone application called 

(iĀwhina). ‘Āwhina’ means ‘to assist, help, support, or benefit’ in the Māori language. The ‘i’ in the name was 

introduced to connote the information and communication technology embedded in the application. iĀwhina is a 

collaborative built-for-purpose disaster response mobile application that will be used by the community 

immediately after disasters. It will be designed to enable community members to collaborate and respond in 

emergency situations when the communication infrastructure is either cut-off or unreliable and the availability 

of support services is unpredictable. The achievement of offline communication is done with a wireless ad hoc 

communication network. Due to the nature and the purpose of the application, the usability attributes for this 

application may vary from those proposed in the literature. 

In this paper the design stage of the mobile application iĀwhina presented. The paper describes the process 

through which the researchers identified and defined the user interface elements for the application that will 

enhance its usability. This paper is structured as follows: It begins with a brief overview of the studies from 

where the user interface design elements and design principles were identified and defined. Then the 

methodology followed in application development and the App design is discussed. The paper ends with a 

discussion, conclusion, and directions for future work. 

DISASTER MOBILE APPLICATIONS AND USABILITY 

A well-designed disaster mobile application has the potential to improve response and recovery in a disaster 

situation. However, if the technologies were not adequately employed, it poses significant risks to the users of 

the application as it compromises the safety of the users (Büscher et al., 2016). It is important to ensure that 

users can effectively interact with the application even during stressful emergency situations (Sarshar et al., 

2015). 

Usability ensures that the mobile application assists the users in achieving their goals by making the application 

do what it is intended to do (Mcnamara & Kirakowski, 2006). With disaster mobile applications, usability 

results from designing user interface elements that allow users to receive and share critical information for 

efficient decision making (Sarshar et al., 2015). Usability attributes vary with different applications as the 

applications are developed with unique features for varying contexts. Also, usability criteria evolve continually 

with the rapidly changing needs of the end users and accelerated technological developments. Hence, new 

dimensions of usability are being continually introduced in literature (Alturki & Gay, 2019). More recently, with 

the increase in the number of mobile applications that serve multiple purposes, there has been significant 

research interests in identifying and evaluating the usability dimensions of such mobile applications.  

Due to the nature and scope of various disaster management mobile apps, there is limited consensus among 

them on the dimensions of usability. For most of the applications, the usability guidelines were drawn from the 

International Organization for Standardization's (ISO) seven general principles, Nielsen's ten usability 

heuristics, or Shneiderman's eight golden rules. Alturki and Gay (2019) conducted a systematic literature review 

on usability attributes of mobile applications. They identified and summarized usability attributes from 18 

published and peer-reviewed journal articles. Satisfaction, effectiveness, efficiency, learnability, simplicity, 

usefulness, errors, understandability, and attractiveness were frequently mentioned in these articles, together 

with attributes such as memorability and cognitive load. These were general guidelines for any mobile 

application that were developed for use. 

Tan et al. (2020) proposed usability guidelines for disaster mobile apps from the end user's perspective to 

improve the usability of such applications. Their elaborate scoping review identified three overarching themes 

from literature: present information effectively; develop a non-complex interface and build trust. They also 

revised the wording in these themes to reflect insights on the frequency of use. The revised themes were making 

critical information salient, considering cognitive load when designing the interface and building trust, and 

anticipating the level of interaction. 

From the above discussion it is evident that there is limited consensus among the researchers on the specific 

usability attributes that must be included in disaster management mobile applications. Also, there are limited 

studies that evaluate usability from the user’s perspective. It is obvious that the usability dimensions vary with 

the scope and the purpose for which the mobile apps are developed for. Hence it is posited that the usability 

attributes that will enhance the user interface in iĀwhina may vary than those identified from literature. This 

paper elaborates on the process the researchers adopted to identify the most promising usability attributes for 

iĀwhina. 

THE DESIGN PROCESS 
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The development of iĀwhina went through three stages. The first stage was to analyse relevant existing 

literature to identify and clarify the main features of mobile applications. In the second stage, an initial concept 

was developed and evaluated in an informal usability study. The feedback from the second stage was used to 

develop a protype that will go through a formal usability study in the third stage. The first two stages are 

presented in this paper. The process used to develop the iĀwhina app is illustrated in ¡Error! No se encuentra 

el origen de la referencia.. 

 

Figure 1. A graphical representation of the application development stages.  

Stage one: Identify and Define 

In stage one, in-depth literature review was conducted to enable a broad assessment of the studies that discussed 

built-for-disaster-purpose mobile applications. Even though it is contended in literature that research on new 

disaster technologies focus more on capabilities and functionalities than on interface issues such as usability 

(Tan et al., 2020; Tan et al., 2017), it is considerably harder to decide what features should be offered in the 

application when it is known that the victim would use the application only in emergency situations. The 

features identified from literature review are tabulated below (Table 1). 

 

Table 1: Summary of Features for Disaster Mobile Applications 

Feature Explanation Example studies   

Receive disaster-

related information 

The user receives information from the 

authorities. Information may include 

notifications about the situation or information 

for raising awareness.  

(Anta et al., 2021; Arslan et al., 

2021a; Frigerio et al., 2018) 

Share location The application enables sharing the location of 

the victim. The purpose of sharing could be to 

rescue or collect information.  

(Tan et al., 2019; Tundjungsari & 

Sabiq, 2017; Widagdo et al., 2021)  

Broadcast 

information to others 

The user can broadcast information to people 

around. The broadcasted information could be 

a request for help or offering help or a service.  

(Fabito et al., 2016; Sciullo et al., 

2018; Tundjungsari & Sabiq, 

2017) 

Rescue support The application can assist rescue operations 

with algorithms or smart phone capabilities.  

(Berawi et al., 2021; Han & Han, 

2018; Ludwig et al., 2014) 

Send SOS The application contains a button that is 

specifically included to send requests for help.  

(Gupta & Katarya, 2020; Mody et 

al., 2020) 

Geo-fence The application creates a local network around 

the victim to create a small community.  

(Gupta & Katarya, 2020; Mody et 

al., 2020) 

Communicate offline The application offers the ability to 

communicate even when there is no cellular 

network. 

(Balaji et al., 2017; Gunaratna et 

al., 2015; Tundjungsari & Sabiq, 

2017) 

Show safe routes The application considers data collected during 

the disaster to show safe routes for users to 

follow.  

(Hyoungseong et al., 2015; 

Tundjungsari & Sabiq, 2017) 
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Voice-call Users can make voice calls using the 

application when the cellular network is down.  

(Gunaratna et al., 2015) 

Show disaster/safe 

zones 

The application shows safe and dangerous 

zones for the user. 

(Adeel et al., 2019; Arslan et al., 

2021b; Auferbauer et al., 2015; 

Erdelj et al., 2017) 

 

Few other features such as chatting, sharing location, reporting to authorities, supporting rescue operations, 

Real-time updating of disaster information were also identified (Arslan et al., 2021a, 2021b; Oganiza et al., 

2019; Sukhwani & Shaw, 2020; Tundjungsari & Sabiq, 2017) 

 

More recently, disaster mobile applications use offline communication technologies that use ad hoc networks to 

communicate between devices, even when the communication infrastructure is unreliable/completely cut off. 

Regarding offline communication, the review indicated that Wi-Fi technology is the most established and 

commonly used technology that enabled offline communication in disaster applications. Wi-Fi is a group of 

wireless network protocols built on the IEEE 802.11 family of standards. These protocols are frequently used 

for Internet access and local area networking of devices, allowing nearby digital devices to communicate via 

radio waves. These are the most widely used computer networks in the world. They are used in home and small 

office networks to connect desktop and laptop computers, tablet computers, smartphones, smart TVs, printers, 

and smart speakers through a wireless router to connect them to the Internet. This network technology also 

provides wireless access points in public locations like coffee shops, hotels, libraries, and airports to provide the 

public Internet access for mobile devices. 

Stage two: Design Stage 

Two primary questions guided the design stage: What are the suitable user interface design elements that can be 

used to develop a mobile application that will connect the community in a catastrophic disaster situation? And 

how to enable ordinary citizens in the community to provide and receive support/help from each other 

immediately after the disaster? The support/help offered will be sharing or offering food, medicines, 

psychological support, and the like.  

Based on the overarching themes on usability guidelines that emerged from the literature review, an informal 

usability inquiry through a focused group discussion with 4 participants (three men and one woman aged 28, 

30,40 and 43 years) was conducted to gather information on the target users' preferences of the usability 

attributes that could be included in the application. All participants were invited to the session in person to 

discuss the features and the design attributes. This provided an understanding of the design elements to include 

in the initial design of the application. The initial finding was that there are functional concerns due to the lack 

of functional clarity on what to do and the participants were unsure of how to request or accept support. They 

also requested a conversation function between the victims and the rescuers and emphasized on user-friendliness 

as an important criterion.  

The concept behind the application was also informally discussed with two industry experts. They work in a 

well-known design agency in Wellington, New Zealand, as user experience designers and have a combined 

experience of more than 20 years between them. In the meeting, the main pages to be included in the App and 

ways to improve user experience was discussed. The experts emphasized on the simplicity of design, user trust 

in the application and flexibility of design as key attributes. 

The information obtained through these processes guided the researchers to propose the initial user flows, 

including the main tasks and the user events. Each element was evaluated and ranked to reduce the risk of 

overflowing the screen.  

 

Figure 2: the initial design created for the medium-fidelity prototype. 
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The wireframes were then created using lean UX design. First prototype was designed using Figma, and the first 

version of the wireframe is shown in figure 2. Another version of the wireframe was reconstructed after using 

stamp and Emotes feature by Figma as shown in figure 3. This allowed the participants to evaluate the design 

and the user flow using 8 inspect elements. Visual feedback worked well for both real-time and asynchronous 

collaboration, allowing to vote among several concepts and receive feedback from both the researchers and the 

designers. 

   

Figure 3: Stamp and Emotes Figma Features. 

The third version has 8 main pages. In Page 1, the Splash Screen, Registration, and Login Screen are first seen 

by users who download the App and log in for the first time. The application allows the user to sign up or log in 

or to reset passwords if they already have an account. The log-in screen will not appear for users who have 

already signed in. In page 2, the Main Screen provides the user functionalities. The main feature in this page is 

seeking or providing help, along with settings, inbox, emergency access, map, and profile tabs. In page 3, 

Location Detection Screen will appear for first-time users to verify the user location, which is critical in this 

application. In page 4, the Help Screen 1. Clicking on the help button takes the user to give or request for help. 

In pages 5 and 6, Help Screen 2, clicking on the help button takes the user to a screen with graphical illustrations 

where they can easily identify their needs, which in turn sends a request to a helper. In page 7, the Map Screen is 

displayed to a ‘helper’ to provide the location of the emergency service required. It is also displayed to the 

person seeking help so they could view where their helper is located. In page 8, the Profile Screen contains 

details of the users such as name, DOB, phone number and email address. These details can be updated by the 

user as required.  

 

Figure 4: Example of iĀWHINA final draft pages. 

Stage 3: Evaluation 

This stage is in progress. A formal usability study with a sample of new users will be conducted to fine-tune the 

design elements to enhance the usability of the application. The goal is to conduct semi-structured interviews 

with 18 individual users. Ethics approval has been obtained to conduct the study. 

 



AL-Sa'di et al.    iĀWHINA: Towards Designing an Offline Disaster Mobile 

 
 

WiPe Paper – Information Systems for Emergency Management 

Proceedings of the SCRAM Asia Pacific Conference 2022 

Thomas Huggins and Vincent Lemiale eds 

CONCLUSIONS AND FUTURE WORKS 

With the development of the App, we hope to equip the community with an offline tool that can facilitate 

communication among members in a neighborhood, enabling them to support each other until the arrival of 

emergency support services and/or the restoration of the communication infrastructure. Hence, this application 

helps in the response phase of the disaster management cycle.  

Like most of the other studies related to built-for-disaster-purpose applications, the importance of functionality 

for an application is recognized in this study. This study also highlighted the need to align functionality with an 

uncompromising focus on usability. Enhanced usability of disaster management mobile applications certainly 

leads to saving lives and reducing costs. Therefore, designing such an application should be user-centered and 

should provide a satisfactory user experience.   

Among the many usability principles reviewed, it was concluded that reducing cognitive load, increasing 

learnability, user friendliness and enabling effective information delivery were the most prominent usability 

principles for mobile applications in the context of disasters. Through iĀwhina users have the fastest way to get 

or provide help/support. This makes sense in a disaster situation where users panic and are desperate to survive. 

Therefore, a minimalist user interface is recommended for such applications. In terms of features, reverting to 

the most basic communication features is essential. A simple feature such as enabling an SOS call makes a big 

difference. However, the most significant feature that must be in the application is the ability to work in an 

offline mode. Users wanted a reliable application with less fancy features. The Wi-Fi protocol is a promising 

technology that could be used to provide offline communication when communication networks are 

unreliable/interrupted.  

Future work concerns implementing the recommendations that were obtained from this study. Further usability 

tests will be conducted, and the App fine-tuned before it is published in Android and/or iOS operating systems.  

The published application will serve as a valuable research tool to understand how to build effective 

communication systems during disasters. Finally, in relation to the application itself, further work is needed on 

accessibility features of the application. The application could be extended to include an efficient user interface 

for adults with physical and mental limitations. 
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