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1. Background 
The research presented here describes the early development 
stages of a research project that aims to present digital 
information regarding natural hazards to the public in a more 
intuitive way. Although hazard information is made publicly 
available, the systems that present this information have not 
considered a non-expert audience. Disaster management 
literature recommends building early warning systems that take 
into account the demographics of the communities they are 
intended for (UNISDR, 2005). This research project is therefore 
examining the interactive and communicative aspects of hazard 
information publicly available in Japan.  
 
2. Related research 
Previous research in Australia aimed to present bushfire 
information to non-expert users in remote communities 
susceptible to bushfires. To do this, a prototype web interface 
was created that was developed through several iterations of 
user participation. This process resulted in the MyFireWatch 
web application (Landgate, 2015), which provides a publicly 
accessible interface available on desktop, smart phones and 
tablets (Figure 1).  
The MyFireWatch research led to a set of guidelines for 
presenting bushfire information to users in communities outside 
of those working in emergency services. These guidelines were 
informed by results from user testing, usability questionnaires, 
observations and semi-structured interviews (Haimes et al., 
2013), as well as following established design principles (e.g., 
Maeda, 2006) and previous work on software for emergency 
situations (e.g., Wu, 2008). To assist others working on similar 
software to use these guidelines, a pattern language (Alexander 
et al., 1977) was created with concrete examples of how to 
address problems identified in the MyFireWatch research. Here, 
the guidelines are presented in condensed form: 

• The map navigation and legend should be combined  
• A hazard map should show only the essential hazard 

information by default 

• Provide official warnings or alerts if available 
• Provide a satellite view of the terrain as a layer option 
• Other data layers should be relevant to the hazards 
• Only provide features that are crucial to the 

application: simplicity is important during an 
emergency situation 

• Similar elements should look and act consistently 
with each other 

• Auto-detect the user’s location  

 

Figure 1: The MyFireWatch web application running on a 
smart phone. The map shows current bushfires around 

Australia, which are detected by satellite overpasses. This 
application used responsive design (Marcotte, 2011) to 
present an interface that worked on desktop, mobile and 

tablet devices. 

 



• Provide a prominent search bar so that users can 
easily locate points of interest  

• Users need controls to zoom in and out on the map, 
including “pinch-zoom” on mobile devices 

• The map should be the most prominent feature The 
source of the information being provided should be 
clear to the user 

• Only simple language should be used within the 
interface avoid technical jargon 

• The interface should load quickly, especially as users 
will access it with mobile devices  

• Visual characteristics should make sense to the user. 
 
3. Early stages of the Mapping Hazards in 
Japan project 
A website that provides background to the project and a simple 
map interface was launched in early July (Haimes & Baba, 
2015). This website includes a short online questionnaire 
designed to capture people’s concerns regarding natural hazards 
in Japan. The questionnaire, rather than focusing solely on 
usability, has attempted to capture less tangible aspects of the 
user experience by asking participants about their concerns over 
natural hazards but also about their information sharing habits 
and the role that technology plays in this. Research from the 
MyFireWatch project suggested that there is interest from users 
in being able to submit data to a hazard application – something 
which this current research is exploring. The results from the 
questionnaire, and the MyFireWatch guidelines, are serving as a 
starting point for the development of a prototype smart phone 
application (Figure 2). The prototype is being developed with 
several browser-based technologies including HTML 5, CSS 3, 
JavaScript and the Leaflet (2015) map framework. Geo-spatial 
data has been sourced from the United States Geological Survey 
(USGS) and Japan Meteorological Agency (JMA).  
 
4. Discussion and future work 
The guidelines from the MyFireWatch project have served as a 
solid framework on which to build a new prototype application 
that provides hazard information to those vulnerable to hazards. 
The effectiveness of these guidelines will be verified through 
user testing, and, where appropriate, evaluated and refined. The 
application will also be used as a way of exploring how to cater 
for user-sourced data, as this is something that agencies 
providing hazard information need to learn to accommodate. 
We will also explore potential roles for IoT (Internet of Things) 
devices in communicating hazard information. 
 
5. Conclusion 
This paper introduced two examples of how hazard information 
can be presented to a non-expert audience in a more intuitive 
way. Despite disaster management literature recommending that 
early warning systems be people-centred, much of the publicly 
available hazard information has not been designed for wider 
community use. The agencies that provide this kind of 
information need to consider the demographics, needs, concerns 
and abilities of the communities that they are presenting it to.  
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Figure 2: Early prototype of the Mapping Hazards in Japan 
application. This interface shows recent earthquakes and 
active volcanoes, along with associated warning levels, 

which link to official warnings from JMA. 

 


