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Abstract 

As the disaster management community grows, so too does the need for a smart 
disaster community where all researchers in the field can coordinate, collaborate, 
and interact to develop and deliver the best outcomes for wider society. In the area 
of disaster management research there are many organizations, groups, centres 
and individual researchers working towards the common goal of improved disaster 
management practices through disaster risk reduction, minimizing and mitigating 
against the impacts of disasters, better responding to disasters, and developing 
resilient communities. In order to ensure that these groups are not working in 
isolation, a networked approach is needed to facilitate sharing, collaboration, 
engagement, integration, and to minimize duplication and isolation of research. A 
Global Disaster Management Platform is one possible solution to address this 
growing need – a platform that can bring together and connect disaster 
management specialists, disaster management groups, and international 
organizations dedicated to this field, and enable them to share and collaborate on 
disaster management issues. The Centre for Disaster Management and Public 
Safety at the University of Melbourne proposes to develop such a platform, which 
aims to increase awareness of the advances, developments and initiatives 
underway in the area of disaster management while connecting disaster 
management research at the global level. The Global Disaster Management 
Platform (GDMP) is based around a vision for this rapidly growing field: more 
sharing, increased collaboration, and enhanced awareness of the current research 
taking place. A platform such as the GDMP has the goal to facilitate the expansion 
of international collaboration and engagement resulting in long-term research and 
training activities, and to provide a forum for researchers to share and become 
aware of different disaster related research taking place. Under the GDMP 
researchers from all countries and all organizations will have a platform to list 
information about their research and view and learn of other research taking place 



worldwide. So far, in the development of the GDMP, the focus has been on 
facilitating collaboration with Asia, Latin America, and wider societies for the 
development of disaster management research and engagement. As part of these 
developments, two international events – one in September 2014, and a second in 
October 2015, have been held to help formulate the GDMP. The events enabled 
the showcasing of research and breakthroughs in the field of disaster management 
and the opportunity to foster engagement and support collaboration between local 
and international industry, government and academia. These events attracted 
participation from over 15 countries, and at a small scale demonstrated the value 
of international collaboration and engagement in the area of disaster management 
research. This paper will detail the establishment of a Smart Disaster Community 
enabled through the conceptualization and development of a Global Disaster 
Management Platform. 
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1. INTRODUCTION 

Effective collaboration, coordination and communication are key elements to 
success for almost any undertaking. In the context of disaster management, it is 
no different. In disaster management, disaster risk reduction efforts, disaster 
mitigation, disaster response and disaster recovery endeavours are all drastically 
improved when the workload is shared and teamwork takes place (UNISDR 2015). 
In order to efficiently manage this sharing, robust systems to enable collaboration, 
coordination and communication is needed. This linkage should facilitate not only 
information sharing and partnerships, but also engagement and integration. 

As events of varying scales continue to take place around the world continued work 
towards developing a supportive global network for disaster management is 
needed. The overarching goal of the GDMP initiative is to facilitate the expansion 
of international collaboration and engagement resulting in information sharing and 
interoperability, long-term research and training activities, collaborative disaster 
management activities, and networked researchers and contributors to strengthen 
the disaster management community. It is envisioned that a platform such as the 
GDMP would bring together new and existing systems and connect disaster 
management specialists, disaster management groups, and international 
organizations dedicated to this field, and enable them to share and collaborate on 
disaster management issues, fulfilling the vision of creating a smart disaster 
community.  

Work and extensive efforts towards achieving these goals has taken place, 
however there is still more to be done to further strengthen and provide support to 
the disaster management community. This paper first investigates the idea of 
sharing and collaboration in the field of disaster management, and following that 
then examines the different stakeholders present. The requirements of a GDMP 
as suggested by the literature are then explored. The results of a case study into 
existing disaster management systems and platforms across the Asia-Pacific are 
then presented and discussed to identify gaps and requirements for a successful 
global approach to collaborative disaster management. A framework based around 
the GDMP concept is then developed and discussed before conclusions are drawn. 

2. METHODS AND APPROACH 

To develop a framework a number of steps were taken. First, a case study of the 
Asia-Pacific context was undertaken. This involved investigation into current 
initiatives currently active that complement the smart disaster community vision. 
This enabled a better understanding of the types of resources being developed 
and those currently being used in the disaster management environment and the 
applications of these resources that could potentially contribute to a global disaster 
management platform. Secondly, two international workshops involving 



representatives from over 15 countries were held to identify the needs and 
requirements of potential users of a global disaster management system (Nielsen 
1997). Based on this information the framework was developed featuring four key 
component to address each of the needs resulting from the case study and 
workshops – an interactive platform to perform real-time data collection, 
management, analysis, distribution, and visualisation of information for enhanced 
situational awareness and scenario planning for governments and decision-
makers; a tool to support bottom-up user-based disaster and risk management of 
land and property; a tool to support networking between government, non-
government, civil sector, and private sector organizations and in particular 
academics and researchers working in the disaster management field; and a portal 
that brings together education and training resources relevant to disaster 
management. Each element complements an identified factor from the studies 
conducted. These initial components were built upon to develop the GDMP 
framework. The development of the framework and details of identified GDMP 
elements are discussed in this paper.  

3. BACKGROUND 

There is varied opinions and thoughts of what a global disaster management 
platform is, what it should look like, what function it fulfils, and what information and 
resources it includes. The vision that this paper explores includes one that focuses 
on sharing and collaboration and the key stakeholders involved in disaster 
management. To this end, these two topics will be explored first, followed by a 
review of different suggestions that have so far been put forward as requirements 
for an effective networked disaster management system.  

3.1. Sharing and Collaboration 

There have been many disaster incidents in recent years where sharing and 
collaboration have been raised as issues of importance that impacted on the 
management of a disaster event. The benefits of sharing and collaboration are well 
documented (Janssen et al. 2010; Bharosa et al. 2010; Horan and Schooley 2007; 
Waugh Jr. and Streib 2006; Comfort et al 2004). (Yi and Yang 2014) suggest that 
it prevents duplication of efforts, enhances teamwork among researchers, and also 
improves the process of decision making, while (Dues Jr. 2007) argues that this 
approach reduces the number of unaware citizens, and in turn has ongoing positive 
impacts such as less waste in time, investment and resources due to overlapping 
efforts. In many cases, a lack of sharing and collaboration in disaster situations 
has hindered response and overall management (Palttala et al 2012; Junglas and 
Ives 2007; Pan et al 2005; Helsloot 2005; Dawes et al. 2004). The difficulty in 
sharing has been suggested to be related to the unpredictable, dynamic and 
complex nature of collaborative group environments (Kapucu 2006; Auf der Heide 
1989). Recent developments in technology can ease this challenge though, and 



promote a sharing and collaborative approach (Yates and Paquette 2011). What 
is now needed is a way to integrate the different sharing and collaborative initiatives 
that are in place to expand the possibilities and develop a robust global sharing 
and collaboration network. Smart disaster communities can only grow and succeed 
when resources and tools are available to educate, support and empower the 
community.  

The next step in enabling smart disaster communities is to develop a way to 
provide information through a unified platform to assist members of these 
communities to access and quickly understand the situation in times of disaster 
(Digitimes 2014). To effectively achieve this, an understanding of the community 
and the stakeholders involved is first needed.  

3.2. Key Stakeholders in Disaster Management 

The literature has identified five key stakeholder groups in the field of disaster 
management, namely, government organizations, non-government organizations; 
private sector organizations; research institutions; and citizens. Disaster events 
today are increasingly complex and require the simultaneous involvement of many 
stakeholders, which required transnational cooperation between these different 
groups (Palttala et al 2012).  

Of all the stakeholders, in disaster management, governments are often seen as 
having the highest responsibility, and have the quintessential role to protect 
citizens from harm (Comfort 2005). This widely accepted role has led to the 
adoption and implementation of public policies and actions by governments all over 
the world to mitigate against and treat risks, prepare citizens to manage risk, and 
assist them in recovering from disaster events (May and Williams 1986; May 1985). 
As the overarching managers of disaster events, governments across all 
jurisdictions from national to local all have a specific role to fulfil in the event of a 
disaster. The resources of government enable the best information to be often 
made available, however, as with all organizations, internal communication 
problems can exist which impact on the overall effectiveness of the disaster 
preparations and response (Palttala et al 2012).  

The stakeholders of non-government organizations such as United Nations 
agencies, the private sector, and research institutions all have a lesser but equally 
important role to play in disaster management. Much of the research and 
development emerges from these groups, and for these reasons, interaction, 
networking and collaboration is vital to ensure that the needs of society are being 
met (Waugh Jr. and Streib 2006).  

Citizens are the key stakeholders and deal with the direct impact of disaster events 
(Pandey and Okazaki 2005). Arguably the consequences of disaster events impact 



the community the greatest, however, as shown, in most situations the government 
holds the key responsibility. Therefore, it is critical that citizens are considered and 
included in all aspects of, and decisions made, regarding disaster management. In 
order for disaster management activities to be sustainable and have an impact, the 
community needs to participate and interact in disaster management activities 
(Pandey and Okazaki 2005; Victoria 2002). Empowering them through access to 
information and networks enables them to take ownership in disaster management 
activities and start to foster a smart disaster community. 

3.3. Requirements for a Networked Disaster Management System 

The literature has identified several requirements for an effective networked 
disaster management system. A study conducted by Rego (2001) detailed several 
elements highlighting communication facilities as a key component, which act as 
the cornerstone of preparedness planning and mitigation implementation. Currion 
et al (2007) suggest that adoption of FOSS (free and open source software) as 
critical to success at a global level to support interoperability across countries and 
platforms. Rajabifard and Potts (2014) agree with this notion, stating that such a 
system needs to be interoperable and have open standards in order to be effective.  

The literature on smart disaster communities adds further requirements for an 
effective networked disaster management system including the need for natural 
disaster alerts, remote environment monitoring, real-time transmission of 
information, damage analysis and evaluation, decision support, and integration of 
geographic information with cloud applications (Digitimes 2014). 

In relation to stakeholder networking Rajabifard et al (2014) suggests that there 
are five key functions for a disaster management platform for stakeholder 
networking, namely, disaster research project registration and management; 
spatial visualization of disaster research projects; search engine; user profile 
management; and online discussion forum.  

Less attention has been given to systems that aim to connect and support all types 
of stakeholders in sharing and collaboration. The strength of a networked approach 
cannot be overlooked however. Further research into systems which can support 
stakeholders in a range of disaster management applications is required to 
strengthen this area of application.  

4. RESULTS AND DISCUSSION – THE GLOBAL DISASTER MANAGEMENT 
PLATFORM FRAMEWORK 

This section details the result of the case study conducted in the Asia-Pacific 
context which was used to inform the development of the GDMP.  



4.1. Case Study on Asia-Pacific 

The framework that describes the global disaster management platform was 
developed from preliminary research carried out in the Asia-Pacific context. The 
case study involved a study into the arrangements of existing disaster 
management systems and platforms and the features and applications of each 
system. The results of this case study found that there are a number of resources 
already in existence addressing many different aspects and stakeholder groups 
within the disaster management field. It also revealed that many countries do not 
have public-open systems for disaster management, and many are managed 
internally in government. For that reason, only a number of countries with publicly 
accessible systems are listed below. Of the most comprehensive and publicly 
available resources were the United Nations coordinated systems that were global 
in their scope and diverse in the resources they offered. The results are 
summarized below in table 1.  

Table 1: Summarized results of case study into Asia-Pacific DM platforms 

System name  Country Aim and Features Hazard 
focus 

Australia 
Emergency 
Management 
Knowledge Hub 

Australia To provide information on past 
disaster events for educational 
purposes. Features archived data on 
past hazard events in Australia 
displayed on an interactive map 
interface. 

All hazards 

Australia Institute 
for Disaster 
Resilience 

Australia To bring together disaster resources 
in Australia Lists organizations in 
Australia involved in disaster 
management, links to the Australia 
Emergency Management 
Knowledge Hub. 

All hazards 

Indonesia 
Disaster 
Management 
Information 
System (SIPBI) 

Indonesia To provide enhanced decision 
making capabilities; provide reliable 
data distribution during disaster 
events; accelerate the availability of 
information. A portal system that 
features a GIS/mapping component. 

All hazards 

National Natural 
Disaster 
Knowledge 
Network 

India To expand international relations and 
promote sharing of information and 
technology; to be a ‘network of 
networks’. It is a platform to facilitate 
an interactive dialogue with all 

All hazards 



government departments, research 
institutions, universities, community 
based organizations and individuals. 
Features a digital library and access 
to other disaster management 
resources for registered users, as 
well as e-training. 

Vulnerability Atlas 
of India 

India To make disaster management 
information readily available to the 
planners, administrators and disaster 
managers; to help people identify 
hazards relevant to their particular 
location. The Vulnerability Atlas 
contains the following information for 
each State and Union Territory of 
India: seismic hazard map, cyclone 
and wind hazard map, flood prone 
area map, housing stock vulnerability 
table for each district, indicating for 
each house type, the level of risk to 
which it could be subjected sometime 
in the future.  

Earthquakes, 
Cyclones, 
Floods 

National Disaster 
Risk Reduction 
and Management 
Council Forum 

Philippines To support the protection and 
welfare of the people during 
disasters or emergencies. It is a first 
port of call for many people wanting 
to get updates regarding disaster 
events. The system is a website that 
posts news and updates from and 
relevant to various government, non-
government, civil sector, and private 
sector organizations.  

All hazards 

Central 
Committee for 
Storm and Flood 
Control 

Vietnam To encourage information sharing on 
disaster events between sectors, and 
to the community. The system is a 
disaster communications system, 
operational 24/7 – the official system 
for transmitting disaster damage and 
needs to government offices, and 
staff in the field. Features an intranet 
system with general disaster 
management information, including: 
event summaries, official damage 
assessment reports, archived 
damage reports, disaster 

Storms and 
Flood 



management reference materials, 
programs and projects taking place. 
Also has a GIS with decision support 
capabilities.  

Asian Disaster 
Preparedness 
Centre 

Asia To improve disaster risk 
management capacity. The Centre 
works closely with local, national and 
regional governments, governmental 
and non-governmental 
organizations, donors and 
development partners. 

All hazards 

Asian Disaster 
Reduction Centre 

Asia To provide information on how to 
build disaster resilient communities 
and to establish networks among 
countries through many programs 
including personnel exchanges in 
this field. The Centre undertakes 
projects focused on specific 
problems.  

All hazards 

UN-SPIDER 
Knowledge Portal 

Global To provide universal access to all 
types of space-based information 
and services relevant to disaster 
management by being a gateway to 
space information for disaster 
management support. The system 
provides details on different groups 
and organizations in the disaster 
management and space 
communities, provides details on 
training and events to facilitate 
capacity-building and institutional 
strengthening, assists global and 
regional networking of organizations 
and institutions, provides access to 
data. 

All hazards 

Prevention Web 
UNISDR 

Global To provide resources for disaster risk 
reduction. The system features 
information on a range of hazards 
and disaster events and resources in 
training, networking, news, available 
maps and data, and publications. 

All hazards 



Global Disaster 
Alert and 
Coordination 
System 

Global To improve alerts, information 
exchange and coordination in the first 
phase after major sudden-onset 
disasters 

All hazards 

 

The results in table 1 show that across the Asia-Pacific region several disaster 
management initiatives are underway, offering various services and support to a 
multitude of stakeholders. Of the range services provided by the systems and 
centres, four major themes emerged. The first was an interactive geospatial portal. 
Some of the systems featured interactive maps and the ability to view data. Some 
systems offered data that could be downloaded, but there was no display 
mechanism for this data. The most effective systems offered a viewing platform as 
well as the data. Making data available enables improved disaster management 
practices, however systems that support user viewing of the data and especially 
those that support analysis or manipulation of the data in some way are the most 
effective. The second theme was supporting citizen users. While much of the 
information seemed for government, non-government, private or academic use, 
there was information present specific to citizen use, although this information was 
limited. The most commonly available was news and updates, however one 
system provided maps with the intention that citizens could identify for themselves 
threats to their location and implement disaster management practices based on 
that information. The importance of citizens in disaster management cannot be 
overlooked, and the gap identified in this small case study shows a need to focus 
on citizen users to better support them in their disaster management practices. The 
third theme relates to stakeholder networking. This was a common feature in many 
systems to encourage collaboration and coordination between different 
stakeholders. The approach differed across the systems, however the aim was 
consistent with the common goal to support and facilitate engagement and foster 
sharing for the greater benefit of all users and stakeholders. The final theme is 
around capacity building and education. Many systems aimed to support education 
around understanding disasters and learning skills to improve disaster 
management practices.  

In addition to the case study conducted on disaster management systems in Asia-
Pacific, several international workshops were held to provide additional input into 
the development of the framework. These workshops were conducted across the 
span of two years and involved representation from countries from all across the 
globe.  

The first workshop was held in September 2014 in Melbourne, Australia in 
conjunction with a symposium event that aimed to consider partnerships among 
academia, industry and government and how these ties can be leveraged to 



effectively respond to the challenges of sustainability and resilience at the local, 
national and global level. The workshop was held at the conclusion of the 
symposium event. Key topics discussed in the workshop included global 
collaboration, governance, communications, policy and open standards within the 
context of disaster management. 

The second workshop was held in October 2015 as a part of the 2nd International 
Symposium on Disaster Management was held in Melbourne, Australia which 
attracted more than 130 delegates from 15 countries. The theme for the 
symposium event was ‘working together for a safer world’, and the 3-day 
symposium event began with a day of workshops focusing on disaster 
management trends and issues, followed by the main symposium event which 
included 63 presentations on 13 key topics. The GDMP focused workshop was 
held at the conclusion of the symposium event and discussed relevant topics that 
had emerged from the symposium event including the latest innovation, research 
and practice in disaster management. How to better establish and extend 
partnerships was also raised and discussed, and how to more effectively exchange 
ideas to develop the future research agenda.  

The outcomes of the workshops confirmed the themes that emerged from the case 
study on Asia-Pacific, and provided greater details on the need for certain 
components. In particular, the networking component, and the user-based systems 
were identified as key elements that should be focused on.  

Based on this information gathered from the Asia-Pacific case study and the two 
international workshops held, the GDMP framework was developed (figure 1). The 
framework incorporates the themes identified from the case study and workshops 
conducted and provides an overarching view of the current priority areas for 
disaster management systems.  

Figure 1: The GDMP Framework 



 

Each component of the framework focuses on different identified areas of need. In 
total, there are four key components identified, however these four components 
are not exhaustive and additional components may need to be included as 
communities adapt and stakeholder needs change. The four components identified 
include an interactive geospatial platform, a user-based land and property disaster 
management tool, a stakeholder networking tool, and a disaster management 
education portal. Each component is explained in detail below.  

4.2. An Interactive Geospatial Platform 

An interactive geospatial platform has been identified as a key component required 
to support global disaster management. A system such as this has many technical 
requirements to support the range of stakeholders that may make use of such a 
system. Of all the requirements, technical interoperability will be key, supported by 
semantic, legal and organization interoperability for a global system which works 
off open standards to support all users. The system should be interactive, perform 
real-time data collection, management and analysis, and enable distribution and 
visualisation of the information. These capabilities will support enhanced 
situational awareness for public safety officials and scenario planning for 
governments and decision-makers.  

4.3. A User-based Land and Property Disaster Management Tool 

The user-based land and property disaster management tool should support 
bottom-up user-based disaster and risk management of land and property. The 
research revealed a limit on the support available to enable citizens to implement 
disaster management practices. To address this gap in resources, the user tool 
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should assist citizens in carrying out risk assessments to their land and property 
by enabling them to identify threats, analysing the threats, and developing risk 
management strategies to mitigate the impacts of these threats.  

4.4. A Stakeholder Networking Tool 

The stakeholder networking tool should be a tool to support networking between 
government, non-government, civil sector, and private sector organizations and 
academics and researchers working in the disaster management field. The need 
for improvements in this area was highlighted in the workshops and through the 
case study. A networking tool supports interaction and the sharing of ideas to 
strengthen the outcomes for disaster management and promotes further advances 
in the field. The tool should support all types of stakeholders through providing a 
central online environment to share research, projects and initiatives, search for 
other organisations working in similar areas to promote collaboration, and increase 
awareness of the work taking place.  

4.5. A Disaster Management Education Portal 

The disaster management education portal should aim to bring together the 
available education and training resources relevant to disaster management at a 
global scale. These resources should be able to be sourced from a central location 
to enable easier access and discovery of the information available to support 
disaster resilience and disaster risk reduction activities.  

These modules described as a part of the GDMP initiative are key towards 
establishing a smart disaster community where communities near and far are 
connected and supported by a collaborative disaster management group.  

5. DEVELOPING THE GDMP 

So far, a number of initiatives developed within the Centre for Disaster 
Management and Public Safety (CDMPS) at The University of Melbourne fit the 
description of some components proposed by the GDMP.  

5.1. An Intelligent Disaster Decision Support System (IDDSS) 

The Intelligent Disaster Decision Support System (IDDSS) was developed to 
facilitate scenario planning for urban disaster events. The system provides a 
dashboard for the strategic, tactical, and operational decisions arising during an 
urban disaster. The technical aspects of the system include a web mapping 
component, a crowdsourcing component, a modelling component, and an 
optimisation component. Additionally, a mobile application for the system has been 
designed and developed which enables the sharing of incident information and can 
be accessed through a computer, smart phone or tablet device.  



This component aligns with the proposed GDMP component – an interactive 
geospatial platform. With further developments that take into consideration all the 
requirements detailed in the GDMP framework, the IDDSS system could be utilised 
in or leveraged off to support the development of the first GDMP component.  

5.2. RiskFinder 

RiskFinder is a land and property risk assessment tool designed to assist citizens 
in understanding what hazards present a threat to their land and property by 
visualizing where these hazards exist in relation to the location of each individual 
users’ land and property. It is a user-centred system and supports the user by 
guiding them through the risk management process to help them identify, analyse, 
evaluate and determine treatment for each risk identified. The output of the system 
is a report detailing the results of the risk assessment and the risk treatment options 
identified, as well as available resources for the user to pursue. The objectives of 
this system are to present information relevant to manage risks affecting land and 
property; to provide guidance on how to utilise this information; to be accessible by 
all stakeholders through a web-based interface; to have an interface which would 
allow users to input location based on address or coordinate information; to be able 
to verify location information; and to have a user centred viewpoint. With further 
consideration and a broadened scope, this tool could too be utilised to support the 
GDMP. 

5.3. The Disaster Management Research Register (DMRR) 

The final tool under development is the Disaster Management Research Register 
(DMRR), which is an online portal that acts as a repository of disaster management 
research worldwide. The goal of the DMRR is to provide a place for researchers to 
share and learn about different disaster related research across all phases of 
disaster management, for all types of hazards and disaster events, and from 
countries worldwide. Each researcher can create a profile page to list information 
about themselves and their research. The intent for this tool is to support 
collaboration in disaster management research, increase research awareness, 
collate disaster management research worldwide, and to deliver a common 
infrastructure for assembling, coordinating and sharing information related to 
disaster management globally.  

This tool is similar in its intent to the third component of the GDMP framework – 
the stakeholder networking tool. Currently, this tool is focused primarily on the 
academic stakeholders, however with further development the tool could be built 
upon to address the aims of the proposed GDMP component.  

As the summary above has shown, all of these three developments could be made 
us of and considered a good fit for implementation or integration into the GDMP 
framework.   



6. CONCLUSION AND FUTURE DIRECTION 

This paper has highlighted the need for collaboration and sharing in the field of 
disaster management, and the importance of all stakeholders working together to 
achieve smart disaster communities. A case study into disaster management 
systems available in the Asia-Pacific to support stakeholders was conducted and 
four themes emerged which highlighted key areas to focus on and informed the 
development of the GDMP framework. Within the GDMP framework four 
components were identified which were: an interactive geospatial platform; a user-
based land and property disaster management tool; a stakeholder networking tool; 
and a disaster management education portal. Three tools currently underway that 
align with the description and objectives of the components of the GDMP were 
detailed and identified as potential foundation systems in the development of the 
GDMP components. What is required now is further investigation into the proposed 
GDMP framework to determine the most effective and efficient way to realize the 
concept, and further research into existing systems that could be utilized to 
contribute to the system to prevent duplication of work occurring, and to support 
collaboration across the disaster management field.   
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