
Purpose

The main objective of this study is to propose a unified 

model based on integration of three technologies, 

Internet of Things (IoT), Cloud Computing and Big 

Data, to solve the abovementioned problems in all disaster 

phases. 

This model supports authorities by enabling automatic 

data gathering and sharing and assists them in 

performing analytical calculations to discover 

meaningful, logical and accurate trend(s). These areas 

have been identified by several researchers as barriers 

to effective disaster management (Boyd et al., 2014; 

Callaway et al., 2012). 

This model’s strength is to enable automatic data 

collection and sharing for each region and the whole 

country before, during and after disasters, which can be 

further used for real-time decision making, discovering 

trends, and possibly predicting disasters and their 

consequences. This information can be classified for any 

specific geographical location in any countries according to their 

geographical properties and disaster background. 

Introduction

Currently, disaster management field faces a number 

of challenges due to the lack of availability of reliable 

data from diverse sources that can be accessible by 

involved authorities. 

IT has the potential to improve overall disaster 

management, to prepare better  against disasters, to 

facilitate response when disaster occurs, to enhance 

supports after disaster, and to keep records for better 

future preparedness. 

In this regard, a model is proposed that utilizes three 

different IT technologies. These technologies have 

already revolutionized other fields/industries such as 

supply chain (Wakenshaw, 2017), healthcare 

(Ramírez, Moreno and Rojas, 2018) and banking 

(Frăţilă, Zota and Constantinescu, 2013). Therefore, 

it is believed that they may offer a huge potential 

within disaster management cycle.

Layer One: IoT

The aim of this layer is to solve the problem of 

data availability and reliability by utilizing different 

IoT devices/sensors. IoT sensors are able to 

precisely capture different types of data in a 

specific location for a particular object with no or 

minimum human intervention in a periodic or 

continuous form. The variety in the data types 

makes IoT suitable for monitoring purposes and 

transmitting or receiving real-time data to/from 

monitoring environment. 

Layer Two: Cloud Computing
This layer attempts to address data sharing 

problem by utilizing cloud computing technology. 

Furthermore, to apply the full potential of IoT and 

ubiquitous sensing, it seems that utilizing cloud 

computing in parallel with IoT is vital (Gubbi et al., 2013).

In this layer, through cloud computing different 

disaster managements and related governmental 

parties will be able to work on common data and 

establish a network to coordinate and exchange 

data more effectively and efficiently (AbuKhousa

et al., 2012).

Layer Three: Big Data
The outcome of layer two is an integrated 

repository of the quality and reliable data based 

on which the disaster management can move 

toward evidence-based plans. For this purpose 

data interpretation and analysis are required and 

it is believed big data algorithms and analytics 

can be considered as the suitable tools to make 

use of those data and extract the available trends 

and evidences. Moreover, big data algorithms 

can be used to visualize data and their pattern. 

The result of this layer may facilitate supplying 

information and knowledge required for disaster 

management planning as well as enhance the 

quality of the plans and decisions.   
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Discussion and Conclusion

Appropriate disaster management relies on past as 

well as real-time data from various sources. If these 

data are aggregated in a single dataset, their 

processing and analyses may result in extracting 

important information that has the potential to 

positively affect the quality of disaster management.

In this regard, we believe that integrating the 

mentioned technologies can support governments and 

authorities in providing a more accurate, robust and 

customized disaster preparedness and response plans 

based on the geographical location of different areas 

by considering their geographical conditions and 

disaster backgrounds. The proposed model can be 

seen as a possible solution to the discussed 

challenges in the field of disaster management.

As a result of adopting this model of interconnected 

sensing devices, sharing data across different 

platforms through a unified framework becomes 

possible. Therefore, decision makers are able to use 

the real-time and precise data for real-time decision 

making (Agrawal and Das, 2011; Gubbi et al., 2013) 

and better understand the impact of disasters and 

react more appropriately (Petersen et al, 2014). 

Technology Integration and 

Proposed Model 
In this model, advanced technologies are 

integrated and utilized in three layers (Figure 

1). It is expected that each layer exploit the 

potential of the involved technologies due to 

their integration with each other.

The objectives of this model are:

1- automatically gathering precise and real-time 

data at all disaster phases

2- aggregating the captured data to facilitate the 

data sharing among different parties necessary 

for preparing disaster response and 

preparedness plans

3- identifying and revealing any meaningful 

trends in the captured data that can be utilized 

for forecasting future disasters and predicting 

the required actions which may result in precise 

disaster mitigation or preparedness plans.

4- Enabling authorities to customize and 

localize disaster management planning based 

on precise data for each country’s regions.

Figure 1 – Proposed Technology Integration Model


