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Abstract: In recent years, flooding has become a major problem, encountered in many places all over 

the world, causing damage to property ranging from human life to economic losses. Floods cannot be 

prevented and eliminated, but the catastrophic damage caused by them can be mitigated. Floods can be 

predicted in advance with the help of emerging technologies, such as the Internet of Things (IoT). Using 

such technologies, the people can be warned in advance and evacuated from affected areas to safe 

places, along with their valuable possessions. In this context, a real-time application is required that can 

provide an early flood warning based on the seam less data received from IoT devices about various 

parameters. In this work, we have developed an IoT-based prototype to collect hydrological data of 

rivers, such as water flow, water level, and water discharge. The proposed system is also able to collect 

meteorological data, such as temperature, humidity, wind speed, and wind direction. Furthermore, the 

collected data have been analyses and classified by using the long short-term memory (LSTM) model 

with water discharge. 
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I. INTRODUCTION 

Flooding is one of the most significant problems encountered in many places all over the world. Flood occurs when the 

water source increases excessively, as in case of the melting of snow. The water level in rivers rises, causing floods and 

affecting many areas in a bad way. These disasters cannot be eliminated, but the catastrophic damage caused by them 

can be alleviated. The key method for reducing the impact of disasters is called disaster management[1-25]. Disaster 

management, either structural or non-structural, is necessary to protect human life and property from natural disasters. 

It includes a thorough assessment of the damage caused by disasters, restoration of communication channels, 

transportation and rescue, water intake, and restoration of electric power to the affected areas. One of the key solutions 

in the context of non-structural methods of disaster management is to warn the people before the disaster strikes. 

Accordingly, strategies for rescue work are also planned. The state of Uttarakhand, located in the north of India, has not 

remained untouched by the effects of the natural disasters [26-100]. This Himalayan region, with its unique geological 

formations, environmental, and climatic variations, is often prone to natural disasters, specifically flood, landslides, and 

earthquakes. In 2013, floods in Kedarnath, Uttarakhand, caused terrible destruction with a death toll of more than 6000 

people. Flood disasters have had a very adverse effect on the life of the people of Uttarakhand in the last few 

decades[101-200]. Moderate or torrential rains from mid-June to September (i.e., monsoon) come as a problem for the 

people here[201-257]. The life of the people of this hill state gets completely disturbed due to floods, and people often 

lose their lives along with their houses, agricultural land, and public properties, such as roads, bridges, and school 

buildings getting damaged. Damage due to floods can be prevented if proper measures are taken. It is necessary to 

identify the areas affected by floods, so that proper arrangements can be made. 

 

II. RELATED WORK 

The application areas of the Internet of Things (IoT), sensing, analysis, and modelling of flash flood have been 

discussed in some of the recent works. Hart and Martinez discussed how IoT can take at traditional wireless sensor 

network (WSN) to connect the world of things, which can provide seamless connections between a variety of devices. 

Ullo and Sinha aimed to accomplish a review on smart environmental monitoring that involves air quality, water 
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quality, radiation pollution, and agriculture systems. Sandro et all present an efficient digitization process for 

improvements and effective use of limited resources, process, and system by using IoT-supported smart technologies. 

Mangu and Li proposed a low-cost and high-speed data collection system across hard-to-reach areas by using IoT-

enabled drone, based on 5 GHz and long range (LoRa) technology. To address the challenges, such as cost, time 

consumption, and power consumption of air quality monitoring stations, Jalpa and Mishra proposed the IoT enabled 

environment monitoring system. In, a river flood monitoring, modelling, and forecasting approach by analysing the 

river physical processes based on data crowd sourcing, river terrain digital maps, input data clustering and filtering, and 

so on has been introduced. Shi-Wei et al. proposed an image-based monitoring system for flood occurrence and 

analysis of water-level changes. They have used a camera for visual sensing of river water level. Mustafa et al. have 

introduced a sensing system based on ultrasonic range finder and passive infrared (PIR) sensors that can continuously 

monitor water level and remote temperature, respectively. A combination of artificial neural network (ANN) and L1-

regularized reconstruction is used to process measurement data. Prachetas et al.  proposed a model to collect the data by 

using WSN network, which has been implemented by using a modified mesh network over ZigBee, and to send the data 

over the Internet, a general packet radio service (GPRS) module is used. Gustavo et al.  have developed a fault tolerant 

embedded system to detect and forecast the occurrence of flood based on WSN, IoT, and machine learning (ML) named 

as SENDI and evaluated on ns-3. Jayashree et al explored different types of flood forecasting systems and proposed a 

flood warning system, which overcomes the issues associated with all of the reviewed systems. Kun et al. perform flood 

detection by using IoT and send alert messages to the end user, which has the information of water-level condition and 

water flow with time. Shah et al.  proposed a flood alert system, which can measure the river water level and the rising 

speed of water level, so that an earlier notification can be sent through short message service (SMS).  

Research Gaps: The state-of-the-art studies are lacking in the investigation of monitoring and analysis of hydrological 

and meteorological parameters. There are few studies to indicate the most suitable, low cost and power efficient 

sensors, microcontroller boards, communication modules, and cloud architectures to be utilized in building a prototype 

for sensing and analysis of environmental parameters. There are a plenty of flood monitoring facilities in metropolitan 

areas, but no such facilities for the population living in the adjoining areas, along the river banks, in the hills. Few 

works have discussed calibration, outlier detection, and noise reduction methods for the preprocessing of the sensed 

data. Research work has not been carried out to explore the portability, scalability, and reliability of sensing devices. 

This is the motivation to develop a comprehensive, low-cost, energy efficient, mobile sensing system based on IoT 

technology to monitor and forecast flash flood events and related parameters. 

 

III. ARCHITECTURE OF THE PROPOSED IOT SYSTEM 

The diagram illustrates a system for flood monitoring and data logging using various electronic components. The 

system uses an ESP8266 microcontroller to manage the process. It measures the distance using an ultrasonic sensor and 

the temperature and humidity with a DHT11 sensor. The measured distance is compared to a threshold to determine if a 

flood is occurring. If the distance is less than the threshold, it indicates a flood, and the system sends an alert to the 

cloud. Otherwise, it indicates a safe condition and sends a corresponding message to the cloud. The temperature and 

humidity values are displayed on an OLED screen and sent to Thing Speak for data logging and visualization as graphs. 
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Figure-1 Block diagram of IOT based flood monitoring and alerting system 

 

Description of Block Diagram:- 

1. ESP8266 Microcontroller 

The ESP8266 is at the core of this system. It controls the sensors, handles data processing, displays output, and 

transmits data to the cloud. 

 

2. Measure Distance with Ultrasonic Sensor 

The ESP8266 triggers the ultrasonic sensor (e.g., HC-SR04) to measure the distance from a reference point (like a 

bridge or elevated platform) to the water surface. 

This distance indicates the water level. A shorter distance means higher water level, which could indicate flooding. 

 

3. Check Distance < Threshold? 

The measured distance is compared to a predefined threshold. 

If distance < threshold: 

This indicates that the water level has risen to a potentially dangerous level (flooding). 

If distance ≥ threshold: 

The situation is considered safe. 

 

4. Indicate Status on Cloud 

If flood detected: 

The system sends an alert to the cloud (e.g., through Thing Speak or another IoT platform), indicating a flood condition. 

If safe: 

The system sends a "safe" status to the cloud. 
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5. Measure Temperature & Humidity with DHT11 

The ESP8266 also connects to a DHT11 sensor to measure: 

Temperature 

Humidity 

These environmental readings can be useful for additional context or correlations with flooding. 

 

6. Display Values on OLED 

The measured temperature, humidity, and possibly distance/water level are displayed on an OLED screen in real time. 

This provides local, real-time feedback without needing to access the cloud. 

 

7. Send Values to Thing Speak 

All sensor data (distance, temperature, humidity) is uploaded to the cloud, specifically to Thing Speak, a popular IoT 

platform. 

This allows for remote monitoring and logging. 

 

8. Plot Values & Graphs 

On Thing Speak, the uploaded data is plotted into charts and graphs. 

This helps in: 

Visualizing trends (e.g., rising water levels over time) 

Analysing historical data 

Predicting future events 

 

IV. EXPERIMENTAL SET-UP 

Water discharge, water level, rainfall, and temperature are the parameters used in flood modelling. The hydrological 

parameters are used to check the variation in the river conditions, whereas the meteorological parameters are used to 

examine variations in weather conditions at a certain geo-location. The system operates by deploying sensor node to 

capture both hydrological and meteorological data, as illustrated in Fig The measured parameters are used as inputs to 

the LSTM model. The proposed system uses. 
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water discharge, water level, rainfall, and temperature as input parameters.

flow. The LSTM algorithm is used to identify flood occurrences at any particular moment, using water discharge, water 

level, rainfall, and temperature as inputs. It classifies the flood events into four categori

from the sensor unit and decides flood occurrences based on LSTM analysis. In LSTM, the cells add long

in an even more proficient way by allowing for the learning of additional parameters. This makes it the most 

neural network for predicting, particularly when our data have a longer

advantage over other ML algorithms.  

 

 The graph depicts flood monitoring data over time, showing the status of a field.

date, spanning from 13:00 to 15:00, while the vertical axis indicates the status, r

significant spikes in the data, one at the beginning around 12:50 and another at the end around 15:10, both reaching a 

status level of 800. These spikes could indicate instances of flooding or high

status gradually increases from a low point near 0 to around 800, suggesting a period of rising water levels or a gradual 

increase in the monitored parameter. The graph also shows several smaller fluctuations around the 13:00 mark, 

indicating some variability in the status during that time.

suggesting that it tracks water levels or related parameters in a specific field.

The below image shows a notification interface with the text "Flood Detected" at the top left and "a month ago" at the 

bottom center. The main element is a large, solid red circle, reminiscent of a warning light, centered on a white 

background. There are also a few interface icons at the top right, including what appears to be a save icon, a chat 

bubble, a pencil icon, and an "X" icon, likely for closing the notification.
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water discharge, water level, rainfall, and temperature as input parameters. Water discharge is computed using the water 

flow. The LSTM algorithm is used to identify flood occurrences at any particular moment, using water discharge, water 

level, rainfall, and temperature as inputs. It classifies the flood events into four categories model gets test observations 

from the sensor unit and decides flood occurrences based on LSTM analysis. In LSTM, the cells add long

in an even more proficient way by allowing for the learning of additional parameters. This makes it the most 

neural network for predicting, particularly when our data have a longer-term trend. LSTM algorithm has a significant 

 

V. RESULTS 

The graph depicts flood monitoring data over time, showing the status of a field. The horizontal axis represents the 

date, spanning from 13:00 to 15:00, while the vertical axis indicates the status, ranging from 0 to 800. There are two 

significant spikes in the data, one at the beginning around 12:50 and another at the end around 15:10, both reaching a 

status level of 800. These spikes could indicate instances of flooding or high-water levels. Between 

status gradually increases from a low point near 0 to around 800, suggesting a period of rising water levels or a gradual 

The graph also shows several smaller fluctuations around the 13:00 mark, 

ting some variability in the status during that time. The data is labeled as "Flood Monitoring" and "Field 1 Chart," 

suggesting that it tracks water levels or related parameters in a specific field. 

 
[Fig- Flood Monitoring] 

The below image shows a notification interface with the text "Flood Detected" at the top left and "a month ago" at the 

The main element is a large, solid red circle, reminiscent of a warning light, centered on a white 

here are also a few interface icons at the top right, including what appears to be a save icon, a chat 

bubble, a pencil icon, and an "X" icon, likely for closing the notification. A small red dot is visible on the right side of 
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Water discharge is computed using the water 

flow. The LSTM algorithm is used to identify flood occurrences at any particular moment, using water discharge, water 

es model gets test observations 

from the sensor unit and decides flood occurrences based on LSTM analysis. In LSTM, the cells add long-term memory 

in an even more proficient way by allowing for the learning of additional parameters. This makes it the most powerful 

term trend. LSTM algorithm has a significant 

The horizontal axis represents the 

anging from 0 to 800. There are two 

significant spikes in the data, one at the beginning around 12:50 and another at the end around 15:10, both reaching a 

Between these spikes, the 

status gradually increases from a low point near 0 to around 800, suggesting a period of rising water levels or a gradual 

The graph also shows several smaller fluctuations around the 13:00 mark, 

The data is labeled as "Flood Monitoring" and "Field 1 Chart," 

The below image shows a notification interface with the text "Flood Detected" at the top left and "a month ago" at the 

The main element is a large, solid red circle, reminiscent of a warning light, centered on a white 

here are also a few interface icons at the top right, including what appears to be a save icon, a chat 

A small red dot is visible on the right side of 
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the screen, near the bottom. The overall design suggests a system alert or notification related to a flood event that 

occurred a month prior. 

The below image shows a temperature chart, labeled "Field 2 Chart," displaying temperature readings over time.

chart plots temperature on the y-axis, ranging from 0 to 30 degrees, and time on the x

15:00. The data is represented by a red line, which initially shows a temperature of approximately 32 degrees at 13:00.

The below image shows a line chart titled "Humidity Chart," displaying humidity levels over time.

represents the date, labelled with times 13:00, 14:00, and 15:00.

from 0.00 to 25.0. The chart indicates a decrease in humidity from approximately 26.0 at 13:00 to nearly 0.00 around 

15:15, followed by a sharp increase back to around 24.0 at approximately 15:20.

line, visually representing the change in humidity over the measured period.

"ThingSpeak.com" at the bottom right. 
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The overall design suggests a system alert or notification related to a flood event that 

 
[Fig-Flood detected] 

 
[ Fig- Not flood detect] 

The below image shows a temperature chart, labeled "Field 2 Chart," displaying temperature readings over time.

axis, ranging from 0 to 30 degrees, and time on the x-axis, spanning from 13:00 to 

ented by a red line, which initially shows a temperature of approximately 32 degrees at 13:00.

 
[Fig- Temperature chart] 

The below image shows a line chart titled "Humidity Chart," displaying humidity levels over time.

represents the date, labelled with times 13:00, 14:00, and 15:00. The y-axis represents humidity, with values ranging 

The chart indicates a decrease in humidity from approximately 26.0 at 13:00 to nearly 0.00 around 

owed by a sharp increase back to around 24.0 at approximately 15:20. The data points are connected by a red 

line, visually representing the change in humidity over the measured period. The chart also includes the label 
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The overall design suggests a system alert or notification related to a flood event that 

The below image shows a temperature chart, labeled "Field 2 Chart," displaying temperature readings over time. The 

axis, spanning from 13:00 to 

ented by a red line, which initially shows a temperature of approximately 32 degrees at 13:00. 

The below image shows a line chart titled "Humidity Chart," displaying humidity levels over time. The x-axis 

axis represents humidity, with values ranging 

The chart indicates a decrease in humidity from approximately 26.0 at 13:00 to nearly 0.00 around 

The data points are connected by a red 

The chart also includes the label 
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The below image displays a temperature reading of 34 degrees Celsius, recorded a month ago.

simple, digital format, resembling a dashboard or display panel.

a rectangular space, possibly indicating where a previous temperature reading or other data might have been 

displayed. Below the number, the unit "C" denotes Celsius.

of the measurement. The overall design is clean and minimalist, with a blue header labeled "Temperature" and a white 

background, suggesting it could be a screenshot from a weather app, a home automation interface, or a similar data 

monitoring system. 

The below image shows a dashboard widget displaying humidity information.

25% measured a month ago. The word "Humidity" is at the 

right, possibly for actions like sharing, commenting, or editing.

followed by the percent sign "%" below it, and the text "a month ago" undern

reading is from a past measurement rather than the current real
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[Fig- Humidity chart] 

The below image displays a temperature reading of 34 degrees Celsius, recorded a month ago. 

simple, digital format, resembling a dashboard or display panel. The number "34" is prominently featured to the right of 

a rectangular space, possibly indicating where a previous temperature reading or other data might have been 

Below the number, the unit "C" denotes Celsius. Underneath, the text "a month ago" indicates the ti

The overall design is clean and minimalist, with a blue header labeled "Temperature" and a white 

background, suggesting it could be a screenshot from a weather app, a home automation interface, or a similar data 

 
[Fig- Temperature display] 

The below image shows a dashboard widget displaying humidity information. The widget indicates a humidity level of 

The word "Humidity" is at the top left of the widget, and there are several icons at the top 

right, possibly for actions like sharing, commenting, or editing. The main content area displays "25" in large font, 

followed by the percent sign "%" below it, and the text "a month ago" underneath. This suggests that the humidity 

reading is from a past measurement rather than the current real-time value. 

 
[Fig-Humidity display] 
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 It is presented in a 

prominently featured to the right of 

a rectangular space, possibly indicating where a previous temperature reading or other data might have been 

Underneath, the text "a month ago" indicates the timestamp 

The overall design is clean and minimalist, with a blue header labeled "Temperature" and a white 

background, suggesting it could be a screenshot from a weather app, a home automation interface, or a similar data 

The widget indicates a humidity level of 

top left of the widget, and there are several icons at the top 

The main content area displays "25" in large font, 

This suggests that the humidity 
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VI. CONCLUSION 

The project IoT based Flood monitoring and Alerting System is used for measuring the water level using the sensors 

and send the alert messages through the Web or internet applications through Blynk we send SMS alert and E-Mail 

alert. This system can be into two sensing test of sensor test, GSM Test within the microcontroller (Arduino). Here the 

ultrasonic sensor senses the water level near the river beds and when water reaches the threshold level it sends a0lert or 

warning messages to the concerned authorities and the residences. Here in this project the ultrasonic sensor is connected 

to the Arduino and GSM to control the water level in the water nearby rivers. 
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