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1|Introduction    

The worldwide shift towards urban living has intensified the effects of disasters in cities, resulting in 

substantial losses of life, damage to infrastructure, and disruption of the economy. To manage disasters 

effectively, it is crucial to collect real-time data, analyze it swiftly, and react promptly. Cloud-based IoT systems 

can offer a comprehensive solution to these issues by merging the data-gathering strengths of IoT with the 

analytical capabilities and storage benefits of cloud computing. 

This paper will explore the framework of cloud-based IoT systems designed for disaster management in urban 

settings, review existing literature, present case studies, and evaluate the challenges and prospects these 

systems offer. 
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Abstract 

The increasing trend of urbanization has made cities more vulnerable to both natural and man-made disasters. The 

integration of Internet of Things (IoT) technologies with cloud computing offers a powerful solution for real-time 

disaster monitoring, forecasting, and response in urban environments. This paper focuses on the creation and 

application of cloud-based IoT systems for disaster management, emphasizing their importance in improving 

preparedness, mitigation, and recovery efforts within urban areas. We analyze the system architecture, pinpoint 

essential challenges, review case studies, and consider potential future advancements.  

Keywords: Urbanization, Human-induced disasters, Cloud computing. 

mailto:dastam66@gmail.com
mailto:2205834@kiit.ac.in
https://doi.org/10.48314/ramd.v1i2.50
http://www.ramd.reapress.com/
mailto:2205834@kiit.ac.in
https://orcid.org/0009-0006-3741-1139


Bhadani |Risk Assess. Manage. Decis. 1(2) (2024) 260-266 

 

261

 

  

Fig. 1. Comparison of IoT communication technologies for disaster management. 

 

IoT systems gather vast quantities of sensitive information, making it essential to secure this data. Cloud-

based platforms face risks from cyberattacks, which can disrupt disaster response efforts. 

Risk prediction in cloud-based IoT disaster systems 

To calculate the risk score RRR in disaster scenarios using IoT-based systems: 

where: 

X1, X2,…, Xn represent different sensor data inputs (e.g., temperature, humidity, seismic activity), α1, α2

,…,αn are weighting factors assigned to each sensor input based on its impact on disaster prediction. 

2|Literature Review 

2.1|Overview of Disaster Management Systems 

The conventional method of managing disasters usually depends on manual actions, which may be slow to 

respond due to the lack of real-time monitoring of the disaster situation. Research has suggested incorporating 

technology into disaster management, particularly in areas like early warning systems and recovery strategies 

following a disaster [1]. Nevertheless, these systems often face challenges regarding scalability, real-time 

processing, and data handling. 

2.2|Evolution of IoT in Disaster Management 

The Internet of Things (IoT) has transformed how disaster data is gathered and analyzed. Devices embedded 

with sensors can continuously track environmental factors like temperature, humidity, structural movements, 

and water levels. As Zhang et al. [2] noted, flood monitoring systems based on IoT have effectively reduced 

the effects of disasters by offering early alerts and real-time information. 

The IoT's capacity to establish a network of connected devices delivers unmatched situational awareness. 

These IoT systems can be integrated with current urban infrastructure to assess city conditions. A significant 

advancement mentioned in the research is the application of IoT devices during natural disasters, including 

floods, earthquakes, and landslides [3]. 

2.3|Role of Cloud Computing in IoT for Disaster Management 

Cloud computing offers the essential infrastructure for computation and storage needed to manage the 

enormous quantities of data IoT devices produce. According to Abhishek Guru et al. [4], the scalability of 

cloud platforms facilitates the effective processing of large data volumes during emergencies, which is crucial 

for urban areas with limited resources. 

R = α1X1 + α2X2+ ⋯ + αnXn,  
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  Various research studies, including Karamouz et al. [5], highlight the significance of cloud-based analytics in 

forecasting disasters. By utilizing machine learning and artificial intelligence algorithms on cloud platforms, 

municipal authorities can anticipate possible disaster situations, enhancing their readiness and response 

efficiency. 

2.4|Combined Cloud-IoT Systems for Urban Disaster Management 

The combination of IoT and cloud computing called "Cloud IoT," is gaining significant attention in disaster 

management. Cloud IoT systems enable the real-time processing of data and informed decision-making via 

cloud platforms, allowing for quick responses in disaster situations [6]. Their capability to gather data from 

diverse sources, such as social media, mobile devices, and public notifications, significantly bolsters disaster 

management strategies. 

As Al-Turjman et al. [7] noted, CloudIoT systems have shown impressive results in addressing large-scale 

disasters, where swift decision-making is essential to reduce loss of life. Nevertheless, scalability, data privacy, 

and security continue to pose major obstacles to implementing these systems. 

3|Architecture of Cloud-Based IoT Disaster Management Systems 

The structure of cloud-based IoT systems designed for disaster management generally includes four layers: 

3.1|Perception Layer (IoT Devices) 

This layer features IoT devices such as sensors, drones, and cameras, which gather environmental data. These 

devices track various factors, including temperature, humidity, seismic activity, and water levels. 

3.2|Network Layer (Communication Networks) 

The network layer transmits the data collected by IoT devices to the cloud. It utilizes communication 

technologies like 5G, LoRaWAN, Wi-Fi, and satellite networks, ensuring connectivity even in remote areas 

affected by disasters. 

3.3|Data Processing Layer (Cloud Infrastructure) 

This layer manages the processing of the large volumes of data generated by IoT devices. Cloud services such 

as AWS, Microsoft Azure, and Google Cloud provide the necessary data storage and analysis infrastructure. 

3.4|Application Layer (User Interfaces and Alerts) 

Users, including city officials and emergency services, obtain disaster information through mobile 

applications, web dashboards, and automated alert systems. This layer is vital in distributing disaster-related 

information to the public and emergency responders. 
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Fig. 2. Cloud computing layer. 

 

4|Applications of Cloud-based IoT Systems in Disaster Management 

4.1|Preventing and Being Ready for Disasters 

Thanks to cloud-based IoT technologies, cities can monitor environmental characteristics that are early 

warning signs of disasters. For instance, sensor networks can forecast floods or landslides by measuring 

weather, soil moisture, and river water levels. 

Case study: an Internet of Things (IoT)-based flood warning system in Tokyo, Japan, continuously checks 

river water levels and notifies local authorities and citizens via cloud-based platforms. 

4.2|Reaction to Disasters 

Real-time situational awareness is essential for an efficient reaction during a disaster. Thanks to cloud-based 

IoT technology, first responders can obtain real-time data from impacted locations, including traffic 

conditions, damage assessments, and emergency service availability [8]. 

Case study: IoT sensors placed in urban and forest regions in California monitor wildfires, transmitting data 

in real-time to cloud servers for prompt fire detection. Thanks to this system's significant response time 

reduction, authorities were able to evacuate residents and deploy firefighting resources more quickly. 

4.3|Recovery from Disasters 

Cloud-based technology also makes effective post-disaster recovery initiatives possible. Cloud-based 

technologies can help prioritize restoration efforts by giving recovery teams real-time data on structural 

integrity through integrating IoT devices that track infrastructure damage [9]. 

 

Case study: after the 2015 earthquake in Nepal, a cloud-based internet of things system was utilized to evaluate 

building damage, assisting engineers in determining necessary repairs and guaranteeing safety. 
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5|Key Challenges 

5.1|Data Privacy and Security 

IoT systems in disaster management deal with sensitive information, including location data and personal 

records. Data breaches or misuse of this information could result in severe consequences. Hence, ensuring 

data privacy and security is paramount [10]. 

5.2|Scalability and Interoperability 

Disaster management requires systems that can scale to handle large amounts of data and multiple IoT devices 

simultaneously. Moreover, ensuring that devices from different manufacturers are interoperable can be 

challenging. 

5.3|Reliability and Real-Time Processing 

Disaster management requires real-time data processing to ensure timely responses. Any delays in data 

transmission or analysis can result in suboptimal decision-making. 

6|Future Trends and Opportunities 

6.1|Artificial Intelligence and Machine Learning 

Combining AI and machine learning with IoT systems can potentially enhance disaster forecasting and risk 

evaluation. AI models can offer valuable predictions regarding future occurrences by analyzing extensive 

datasets derived from past disasters. 

6.2|5G and Edge Computing 

The advent of 5G technology, characterized by ultra-low latency and rapidity, presents a promising solution 

for disaster management tasks. Furthermore, edge computing allows for immediate processing of IoT data at 

the outskirts of the network, alleviating strain on cloud resources and speeding up response efforts. 

6.3|Autonomous Drones and Robotics 

There is an anticipated rise in the utilization of autonomous drones and robots in disaster management. These 

technologies can evaluate damage, provide assistance, and surveil impacted regions from a distance, all while 

relaying information to cloud systems for real-time decision-making. 

 

Fig. 3. Key metrics of IoT based disaster management system. 
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Fig. 4. Benefitis of BDA-and IoT- based disaster management environmrnts. 

 

7|Conclusion 

Cloud-based IoT devices make real-time monitoring, prediction, and response possible, offering a 

revolutionary approach to urban disaster management. Future developments in AI, 5G, and edge computing 

will expand the possibilities of these systems despite issues with security, scalability, and real-time processing. 

By utilizing IoT technologies, cities may increase their catastrophe resilience and reduce fatalities and 

infrastructure damage. 
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