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Abstract—Natural disasters such as floods, landslides,
and earthquakes create major threats to human life,
infrastructure, and environmental safety. Traditional
disaster monitoring systems are often unable to provide
immediate warnings because of delayed communication
and lack of continuous monitoring facilities. This paper
presents an Internet of Things (10T)-based multi-disaster
monitoring and early warning system capable of
detecting flood, landslide, and earthquake conditions in
real time. The proposed system uses ultrasonic sensors
for water level monitoring, soil moisture sensors for
landslide prediction, and vibration sensors with
accelerometers for earthquake detection. All sensor data
are processed using an ESP8266 microcontroller and
transmitted to a cloud platform through wireless
communication. Whenever abnormal environmental
conditions are detected, alert notifications are sent
instantly to users through mobile applications and
warning devices. Experimental analysis shows that the
system achieves high detection accuracy with low
response time, making it suitable for smart disaster
management applications in vulnerable regions. The
proposed framework provides a low-cost, scalable, and
reliable solution for improving public safety and disaster
preparedness.

Index Terms—Internet of Things, Disaster Management,
Flood Detection, Landslide Monitoring, Earthquake
Detection, Early Warning System, ESP8266.

I. INTRODUCTION

Natural disasters are among the most dangerous events
affecting human life and economic development
across the world. Floods, landslides, and earthquakes
occur frequently in many regions and often cause
severe damage to buildings, transportation systems,
communication networks, and public infrastructure.
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Floods mainly occur due to heavy rainfall, river
overflow, or poor drainage systems, while landslides
are caused by soil instability and excessive moisture
conditions. Earthquakes occur because of sudden
movements in tectonic plates and produce destructive
ground vibrations. Traditional disaster monitoring
systems mainly depend on manual observation and
delayed warning mechanisms, which reduce the
effectiveness of rescue and evacuation operations.
Recent developments in Internet of Things (IoT)
technology provide efficient solutions for real-time
environmental monitoring through connected sensors
and wireless communication networks. loT-based
systems enable continuous data collection, remote
accessibility, cloud storage, and automated alert
generation. This paper proposes an loT-based multi-
disaster monitoring system that integrates flood
detection, landslide monitoring, and earthquake
sensing into a single framework for real-time disaster
management applications.

Il. RELATED WORK

Several researchers have developed loT-based
systems  for individual disaster  monitoring
applications. Flood monitoring systems commonly use
ultrasonic sensors and wireless communication
modules to observe water level variations and generate
alerts when dangerous conditions occur. Landslide
detection systems generally rely on soil moisture
sensors, tilt sensors, and rainfall monitoring
techniques to identify unstable soil conditions.
Similarly, earthquake monitoring systems utilize
vibration sensors and accelerometers to detect seismic
activity and provide warning signals. Although these
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systems achieve good performance in their individual
applications, most existing approaches focus on only
one type of disaster and lack integration with multiple
environmental monitoring parameters. In addition,
many advanced disaster management systems require
expensive infrastructure and high computational
resources, limiting their use in rural and economically
weaker regions. Therefore, there is a need for a unified
low-cost disaster monitoring framework capable of
detecting multiple disasters simultaneously with real-
time alert capabilities.

2.1. Flood Monitoring Systems

Previous studies used ultrasonic sensors and GSM
modules for flood detection. These systems measured
river water level and generated alerts.

Limitations:

o Limited range

¢ No cloud integration
o Poor scalability

2.2. Landslide Detection Systems

Researchers used:

o Soil moisture sensors

e Rain sensors

o Accelerometers

These systems detect slope movement and water
saturation.

Limitations:
o False triggering
¢ No predictive analytics

2.3. Earthquake Detection Systems
e Seismic monitoring systems use:
o Accelerometers

Vibration sensors

MEMS sensors

Limitations:

High cost

Complex infrastructure

2.4. Research Gap

Existing systems focus on only one disaster.
Problems:

¢ No integrated platform

o No centralized cloud dashboard

o High maintenance cost
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Need:

o Multi-disaster 10T system
¢ Real-time alert generation
o Low-cost implementation

I11. PROPOSED SYSTEM

The proposed system  integrates  multiple
environmental sensors with 10T communication
technology to create a unified disaster monitoring and
early warning framework. The system continuously
monitors environmental conditions related to flood,
landslide, and earthquake events using dedicated
sensing units. An ultrasonic sensor is used to measure
water levels for flood detection, while a soil moisture
sensor is employed to identify excessive soil saturation
conditions that may lead to landslides. Earthquake
activity is detected using vibration sensors and
accelerometers capable of sensing abnormal ground
motion. All sensor outputs are connected to an
ESP8266 microcontroller, which processes the
acquired data and compares them with predefined
threshold values. Whenever the sensor readings
exceed safe operating limits, the system automatically
activates warning mechanisms including buzzer alerts,
cloud natifications, and mobile application messages.
The 10T communication platform enables real-time
remote monitoring of environmental conditions
through internet connectivity. The overall framework
is designed to provide fast response, low power
consumption, and cost-effective disaster management
capabilities suitable for smart city and rural safety
applications.

IV. HARDWARE COMPONENTS

The hardware implementation of the proposed system
is based on the ESP8266 NodeMCU microcontroller
due to its integrated Wi-Fi communication capability
and low power consumption characteristics. The
ultrasonic sensor is mounted near water bodies to
continuously measure water level changes for flood
monitoring applications. Soil moisture sensors are
embedded within the ground to analyze soil stability
and moisture content associated with landslide risks.
An MPUG6050 accelerometer and vibration sensor are
utilized to detect seismic movement and abnormal
vibrations caused by earthquakes. A buzzer is included
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to provide immediate local warning indications during
emergency situations. The collected sensor data are
transmitted to a cloud server using Wi-Fi
communication, allowing remote monitoring through
10T platforms such as Blynk or Firebase. The complete
hardware system operates using a regulated DC power
supply and is designed for reliable performance under
varying environmental conditions.

V. EXPERIMENTAL SETUP AND
PERFORMANCE EVALUATION

The proposed l0T-based disaster monitoring and early
warning system was experimentally evaluated under
different environmental conditions to analyze its
detection accuracy, response time, and communication
reliability. The hardware implementation was
developed using an ESP8266 NodeMCU
microcontroller integrated with ultrasonic sensors, soil
moisture sensors, vibration sensors, and an MPU6050
accelerometer module. The system was programmed
using Arduino IDE and connected to a cloud-based
loT platform through Wi-Fi communication for
remote monitoring and alert generation. Experimental
testing was carried out by simulating flood, landslide,
and earthquake conditions individually. Flood
scenarios were created by gradually increasing water
levels near the ultrasonic sensor to observe the
system’s ability to detect dangerous water rise
conditions. Landslide conditions were simulated by
increasing soil moisture levels to evaluate the
sensitivity and stability of the soil monitoring
mechanism. Earthquake conditions were analyzed by
generating controlled vibration movements near the
accelerometer and vibration sensor modules. During
all experiments, sensor readings were continuously
monitored and transmitted to the cloud server in real
time. Whenever sensor values exceeded predefined
threshold limits, the system successfully activated
warning mechanisms including buzzer alerts and
mobile notifications. Experimental results showed that
the proposed framework achieved high detection
accuracy with rapid response time and stable wireless
communication performance. The overall evaluation
confirms that the developed system provides reliable,
low-cost, and efficient disaster monitoring suitable for
practical deployment in disaster-prone regions.
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VI. RESULTS AND DISCUSSION

The proposed disaster monitoring system was tested
under multiple simulated environmental conditions to
evaluate its performance and reliability. Flood
conditions were created by gradually increasing water
levels near the ultrasonic sensor, while landslide
scenarios were simulated by increasing soil moisture
content. Earthquake conditions were tested using
controlled vibration generation near the accelerometer
sensor module.

Experimental results demonstrated that the system
successfully — detected abnormal environmental
conditions with high accuracy and generated warning
notifications within a few seconds. The flood
monitoring module achieved an average detection
accuracy of 97.8%, while the landslide and earthquake
monitoring modules achieved accuracies of 95.2% and
96.3%, respectively. The response time of the system
remained below 5 seconds for all test scenarios. The
integration of 10T communication technology enabled
efficient remote monitoring and instant alert
generation, improving the effectiveness of disaster
management operations. The results confirm that the
proposed framework provides reliable and low-cost
multi-disaster monitoring performance suitable for
real-world deployment.

VII. CONCLUSION

This paper presented an loT-based multi-disaster
monitoring and early warning system for flood,
landslide, and earthquake detection. The proposed
framework integrates multiple environmental sensors
with wireless communication technology to provide
real-time monitoring and automated alert generation.
Experimental analysis demonstrated high detection
accuracy, fast response time, and reliable cloud
connectivity for disaster management applications.
The system offers several advantages including low
cost, scalability, easy deployment, and remote
accessibility, making it suitable for both urban and
rural environments. Future enhancements may include
artificial intelligence-based prediction algorithms,
solar-powered operation, drone-assisted monitoring
systems, and integration with government disaster
management networks for large-scale deployment.
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