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Abstract—To gather vital environmental data, the suggested system uses a network of carefully positioned sensors, such as
temperature, rainfall, and water level sensors. Through wireless connection technologies like the Internet of Things (1oT), these
sensors continuously monitor hydrological factors and send the data to a centralized cloud-based platform. In order to forecast
flood events and evaluate possible hazards in susceptible areas, the gathered data is further processed using sophisticated
machine learning algorithms and hydrological models.

Among all natural catastrophes, floods are the most frequent and damaging, affecting millions of people worldwide. In light of
this, floods are likely to become more regular and frequent due to climate change in a number of ways that affect both "Climate"
and "Weather" [1]. The nature of water, which necessitates transboundary not integrated flood risk management cooperation,
can make an already complex problem much more complicated.

Unfortunately, there are many barriers to effective Transboundary cooperation in general and cooperation on cross-border
flood management in particular, thereby establishing a vulnerability to floods [2].

Up until October 2023, flood risk management strategies (FRMSs) are intended to increase the resilience of metropolitan areas
that are at risk of flooding. This most likely necessitates adjustments to their institutional embedding.

The results of this study show that by offering precise, rapid, and useful flood risk estimates, a well-integrated flood monitoring
system can greatly improve catastrophe resilience. When such a system is put in place, there may be fewer fatalities, less property
damage, and better coordination of disaster response. Enhancing Al-based flood prediction models, integrating them with smart
city infrastructure, and investigating blockchain technology for safe stakeholder data exchange are some future research avenues.

To sum up, this study offers a fresh, technologically advanced method of flood monitoring that successfully reduces flood risks
by utilizing geospatial technologies, real-time data collection, and predictive analytics. The suggested method provides a scalable
and dependable flood detection and early warning system by combining 10T, Al, and GIS. This study highlights the vital role
that cutting-edge technology plays in disaster relief and helps build communities that are more resilient to the problems posed
by flooding brought on by climate change.

Keywords:
Monitoring in Real Time

Providing regularly updated information about events, systems, or processes is known as real-time monitoring. There is very
little lag between data collection and processing thanks to this monitoring, which streams data at zero or low latency. It makes it
possible to quickly identify crucial events, performance problems, and abnormalities. Data is gathered from on-premises
hardware, networks, security systems, virtualized environments, and the application stack, including those in the cloud, and sent
to software user interfaces as part of real-time monitoring, a sort of IT monitoring.

IT personnel use this data to examine system performance, identify irregularities, and fix problems. It's an essential technique
for preserving network security and guaranteeing optimal end-user experience and network functionality. An IT environment's
current and ongoing state is communicated through real-time monitoring. It can be adjusted to examine a desired degree of detail
and concentrate on certain IT assets.

Floods

An overflow of water (or infrequently other fluids) that submerges normally dry area is called a flood. The term of "flowing
water" can also refer to the tide's inflow. Public health, civil engineering, and agriculture are all very concerned about floods.
The frequency and severity of flooding are frequently increased by human-induced environmental changes. Changes in canal
courses, flood controls like levees, and land use changes like deforestation and wetland loss are examples of human-induced
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changes. Flood causes are also influenced by global environmental challenges, such as climate change, which intensifies the
water cycle and raises sea levels. For instance, climate change increases the frequency and intensity of extreme weather
occurrences.

Flood risk rises as a result, and floods become more intense. Overflowing water from bodies of water, including rivers, lakes,
seas, or the ocean, can result in flooding. In these situations, some of the water escapes its typical confines because it overtops
or breaches levees. [6] A buildup of rainfall on wet ground can also result in flooding. We refer to this as an areal flood. Seasonal
variations in precipitation and snowmelt naturally affect the size of lakes and other bodies of water. However, unless they flood
property or drown domestic animals, those size shifts are not regarded as floods.

Flood Regulation

Several groups are involved in flood control. These organizations are in charge of zoning, construction codes, enforcement,
education, and other floodplain management duties. The National Flood Insurance Program is administered in accordance with
the National Flood Insurance Act, a number of changes, and other regulations. This law offers federally subsidized flood
insurance coverage for properties situated in locations with a high risk of flooding.

Area And People Safety

A critical aspect of the flood monitoring system is ensuring the safety of both affected areas and the people residing within them.
The system is designed to prioritize human safety by providing timely alerts that allow for early evacuations, thereby minimizing
casualties. Additionally, it includes hazard mapping and real-time flood risk assessments to ensure that high-risk areas are
identified in advance, facilitating the implementation of preventive measures. Infrastructure resilience is another crucial
component of area safety. By continuously monitoring water levels and environmental changes, the system helps authorities
reinforce critical infrastructure such as bridges, dams, and drainage systems before catastrophic failures occur. Additionally,
urban planning and zoning policies can be improved using data from the flood monitoring system to develop more flood-resistant
communities. The research also highlights the importance of community engagement and policy support in flood monitoring and
disaster preparedness. It emphasizes the need for collaboration between government agencies, environmental organizations, and
technological experts to implement and maintain an efficient flood monitoring system. The study presents case studies and real-
world applications of similar flood monitoring initiatives, showcasing the effectiveness of technology-driven flood management
strategies.

I. INTRODUCTION

Every year, millions of people worldwide are impacted by floods, one of the most common and destructive natural disasters.
Human exposure and vulnerability to floods have significantly risen over time and with population growth due to climate-related
causes that are made worse by urbanization and social, economic, and political activities [4]. However, the governance of
transboundary floods—that is, floods that originate in one country or jurisdiction and then spread downstream to another—
remains poorly understood, and social scientific, institutional, and legal studies on transboundary flood risk management are
scarce, dispersed, and narrow in scope.

The use of these and other strategies in the field of flood risk governance is still relatively new, but (see Van Den Brink et al.,
2011). Previous research on flood vulnerability has either examined general statistics of various natural catastrophes on a global
basis (Haque, 2003; GuhaSapir et al., 2004; Mutter, 2005) or all flood type data for particular nations or continents (Hoyois &
GuhaSapir, 2003). Others have concentrated on a particular river, a single nation, a single flood event (historical), or a
combination of these subjects.

Although rivers transcend political boundaries and have formed 279 international river basins (IRBs) (TFDD, 2006, unpublished
data), few studies have addressed the phenomenon of shared or transboundary floods occurring in IRBs (Bakker, 2006; Bakker,
2009; Marsalek et al., 2006), let alone the governance of such events [5]. Researchers have only recently started to analyze flood
data on a global scale (Bakker, 2006; Hossain & Katiyar, 2006).

By concentrating on transboundary river flood events and connecting them to social-scientific, institutional, and legal studies on
the subject, the EU-funded project STAR-FLOOD will close this knowledge gap. By doing this, knowledge on the instruments
required to create suitable and robust so-called Transboundary Flood Risk Governance Arrangements (TFRGAS) will be gained
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[6]. Developing policy design principles for TFRGAs and deriving implications for laws and policies at the transboundary level
of regional authorities are the ultimate goals of the project.

Fig 1. Flooding in india

(Source google images)
I.1. INTRODUCTION TO THE PROBLEM

Floods are one of the most destructive natural disasters, affecting millions of people worldwide every year. They result in severe
economic losses, environmental degradation, and, most importantly, loss of human lives. Floods occur due to various reasons,
including excessive rainfall, river overflow, storm surges, and even human-induced factors such as deforestation and poor urban
planning. Given the increasing frequency and intensity of floods due to climate change, the need for an effective flood
management system has become more critical than ever.

A flood management system is an all-encompassing strategy that lowers the effects of flooding by forecasting, monitoring, and
putting mitigation plans into action. Manual observation and historical data were frequently used in traditional flood management
techniques to forecast possible flooding. However, in order to increase forecasting accuracy and response efficiency,
contemporary flood management systems make use of real-time data collecting, artificial intelligence (Al), the Internet of Things
(loT), and geographic information systems (GIS).

I.Il. SUMMARIZE PREVIOUS RESEARCH

Over the past few decades, there have been considerable improvements in the field of flood monitoring and management,
especially with the integration of multiple control algorithms, sensor technologies, and platforms. and This study expands on a
number of microcontroller experiments that have improved the precision, effectiveness, and resilience of temperature control
systems in lab and industrial settings. The use of water control in flood regulation has been a major focus of recent research since
it provides a dependable and adaptable way to maintain exact water levels in various areas.

1. Flood Monitoring and Alerting system

For real-time flood detection and alarms, this Internet of Things-based Flood Monitoring and Alerting System makes use of
LoRaWAN technology. Data is sent by water level sensors to a central gateway, where a cloud-based platform examines
trends and looks for possible floods. Alerts are delivered by SMS, email, and cellphone notifications in the event of rising
water levels. Through a web or mobile interface, users can access both historical and real-time data. The system improves
flood preparedness and decision-making by guaranteeing cost-effectiveness, long-range communication, low power
consumption, and prompt reaction.

2. Flood Monitoring System Using Arduino

Flooding disrupts daily life, necessitating real-time monitoring and alerts. This paper presents a flood alerting system using
GSM and Wireless Sensor Networks (WSN) for prediction and analysis. The system employs the Waterfall model algorithm,
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with Arduino Uno connected to water float and soil moisture sensors to monitor water levels. Data is processed using Java
and C++, triggering alerts via an 10T module. This approach integrates 10T for efficient flood prediction and timely alerts,
reducing risk and enhancing preparedness.

I.111. RESEARCHING THE PROBLEM

To develop a reliable and efficient flood management and control system for floods, it is essential to conduct a comprehensive
investigation into the various components, challenges, and methodologies involved. This section outlines the key areas of
research undertaken to address the problem effectively.

1. Sensor selection and integration

Water level sensing is critical for the sensing mechanism in flood management system. Research on available sensors for
high-water level conditions led to the selection of soil moisture sensor, due to their:

e  The sensing range lies in between 500 to 600 deep.
e It has flexibility in holding the capability of checking the moisture.
o  Cost-effectiveness and compatibility with Arduino-based systems.

1.IV. KEY CONSIDERATION FOR SENSOR INTEGRATED INCLUDED

e Accuracy: Addressing potential errors caused by electromagnetic interference and calibration issues.
e Response Time: Ensuring that sensors provide real-time data with minimal delay.
e Placement: Determining optimal locations within the furnace to measure temperature uniformly.

V. MICROCONTROLLER PLATFORM SELECTION

Arduino was chosen as the microcontroller platform for this project due to its:

e Accessibility: User-friendly programming interface and extensive documentation.

e Flexibility: Ability to interface with various sensors and actuators, making it ideal for prototyping.

e Cost-effectiveness: Low cost compared to industrial-grade controllers, making it suitable for small-scale industries and
research laboratories.

I.VI. SAFETY MECHANISM
Safety is paramount in temperature control systems. Research emphasized the importance of:
e Alarms: An audible buzzer to alert operators in case of temperature deviations beyond acceptable limits.

e Redundancy: Incorporating fail-safe mechanisms, such as automatic

Il. LITERATURE REVIEW
I1.1. LITERATURE REVIEW FOR FLOOD MONITORING

In transboundary water management, floods are frequently disregarded. However, floods constitute a serious threat to riparian
countries downstream, and climate change is predicted to make them more frequent and severe in some areas. If these dangers
are not controlled, the results could be disastrous. Bakker (2006) conducted a recent investigation that looked at the frequency
of transboundary floods. She discovered that 75% of nations that encounter river floods share this occurrence with other nations,
although only 10% of all floods are shared. In a follow-up study, Bakker (2009) discovered that shared basins lacking institutional
capacity—such as freshwater treaties and international water management bodies—had larger flood losses. [2]

Between 1985 and 2005, transboundary floods were common in 43 international river basins, but these basins lacked the
institutional capacity to handle these occurrences. On the other hand, the likelihood of these occurrences can be significantly
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decreased with integrated flood management. Coordinating flood-management efforts across the basin is essential, and including
flood management procedures into all transboundary agreements may be a useful risk-reduction strategy. [1]

IL11. ADAPTIVE FLOOD CONTROLLERS FOR NONLINEAR PROCESSES

Flood management in nonlinear environments requires advanced control strategies to handle unpredictable water flow dynamics.
Adaptive flood controllers use real-time data and machine learning algorithms to dynamically adjust control parameters, ensuring
efficient flood mitigation. These controllers can optimize drainage, regulate water levels, and enhance flood prediction accuracy
by adapting to changing conditions. By integrating 10T, sensor networks, and Al-driven models, adaptive flood controllers
provide a responsive and intelligent approach to flood management, improving resilience and minimizing damage in vulnerable
areas.

¢ Relevance to Flood Monitoring Automation:

Flood monitoring automation is crucial for early detection and rapid response to flood threats. Traditional manual monitoring
is slow and prone to errors, whereas automated systems leverage 10T, sensors, and Al to provide real-time water level
analysis and predictive alerts. Automation enhances accuracy, reduces response time, and ensures continuous monitoring,
even in remote areas. By integrating adaptive control mechanisms and wireless communication, flood monitoring
automation improves disaster preparedness, minimizes damage, and supports efficient decision-making for authorities and
communities.

o Key Features: Real-time parameter adaptation, robustness against external disturbances
11111 1o0T-ENABLED MONITORING FOR REAL-TIME DATA COLLECTION

The advent of 10T technologies has revolutionized system monitoring and control by enabling real-time data acquisition and
analysis. A study on loT-based health monitoring demonstrates the integration of ESP32 microcontrollers with an array of sensors
to capture and transmit vital data such as temperature, humidity, and pressure. This approach has proven effective in delivering
accurate, actionable insights, especially for remote or underserved environments.

e Relevance to Flood Monitoring Automation:

By embedding 10T systems into microfurnaces, operators can achieve unparalleled visibility into process variables, including
temperature gradients, energy consumption, and system diagnostics. loT-enabled control can enhance predictive
maintenance, reducing downtime and preventing failures through interventions.

o Key Features: Scalability, affordability, remote operability, and seamless integration with existing industrial
ecosystems.

I11. PROPOSED METHODOLOGY

This chapter outlines the methodology and system design for the real-time flood monitoring and control system developed for a
flood monitoring system. The design process is divided into key stages, including sensor microcontroller selection, integration,
data transmission, control mechanisms, and alerting features. Each of these elements plays an important role in ensuring that the
system is reliable, cost-effective, and user-friendly.

I11.1. SYSTEM ARCHITECTURE AND COMPONENTS

The system’s architecture is based on three primary components: sensors, a microcontroller, and the sms alert system. The sensors
collect data of flood, temperature, and humidity, transmitting this information to the microcontroller. The microcontroller,
typically an bolt-iot wifi module, Users can view real-time data, set thresholds, and receive alerts when certain parameters exceed
the set limits.

e Sensors: A soil moisture sensor is atiny device that measures the water level in soil. They can work alone or in
automated systems for real-time monitoring, making them crucial for several applications in agriculture, gardening,
environmental monitoring, and more.
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e Microcontroller: A microcontroller, such as an Arduino or similar platform, processes the data from the sensors. It
compares the current distance readings to predefined safe thresholds and activates the alert and control systems when
necessary.

e Control Mechanism: The system adjusts the furnace’s heating elements to maintain the temperature within the
specified range, ensuring optimal heating for the process.

e Display Interface: An LCD screen or similar display unit provides real-time feedback on the current temperature
inside the furnace. This enables the user to continuously monitor the temperature and ensure optimal conditions for the
process.

e Optional Data Transmission: For more advanced setups, data from the furnace can be transmitted to a central system
or remote device (e.g., smartphone or computer) via Wi-Fi or Bluetooth, enabling operators to monitor and control the
furnace remotely.

I11.11. SENSOR SELECTION AND DEPLOYMENT

The selection of distance measuring sensors is critical for the accuracy and reliability of the system. Soil moisture Sensor are
chosen for this project due to their high reliability and cost-effectiveness. These sensors can measure moisture in soil , making
them ideal for flood monitoring system applications.

e Sensor Placement: Soil moisture Sensor are placed at strategic points within the area to monitor the moisture at
different zones. This helps identify localized moisture variations that may indicate problems, such as floods.

e Sensor Wiring and Integration: The soil moisture sensor are connected to the microcontroller using secure and stable
wiring and connectors, ensuring reliable operation in environments.

I1L11T. MICROCONTROLLER INTEGRATION

Microcontroller Integration The microcontroller is the core of the system, interpreting data from the ultrasonic sensors and
processing the information. For this project, an Arduino platform is used due to its versatility, ease of use, and affordability.

e Data Acquisition: The microcontroller reads the soil moisture sensor data from the sensors at regular intervals to ensure
continuous monitoring of the area’s internal moisture.

e Threshold Comparison: The microcontroller compares the sensor readings to predefined water thresholds, which are set
based on the monitoring system operational specifications and the materials being processed.

e Control Activation: If the moisture readings deviate beyond the predefined limits, the microcontroller activates the control
mechanism to activate the alert system (typically a buzzer) to notify the operator of the anomaly.

e User Interface: An LCD display is connected to the microcontroller to provide real-time feedback on the water level. The
display shows the current moisture, the area status, and any active alerts.

111.1V. DATA COLLECTION, PROCESSING, AND TRANSMISSION

The system collects water level data continuously from the ultrasonic sensor, processes the information using the microcontroller,
and provides real-time feedback to the operator. The system can also transmit data for remote monitoring.

e Local Processing: The microcontroller processes the data locally to determine whether the moisture is within acceptable limits,
allowing for an immediate response to moisture deviations.

e Wireless Communication: The system can incorporate Wi-Fi or Bluetooth communication to transmit soil moisture data to a
remote device (e.g., smartphone or computer), enabling operators to monitor the area from a distance and receive notifications
in case of any anomalies.
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e Data Logging: For further analysis, the system can include data logging capabilities, where the soil moisture data is stored for
later retrieval. This historical data can help identify patterns, trends, and potential issues, aiding in improved area maintenance
and operation.

I1.V. ALERT SYSTEM AND USER INTERACTION

The alert mechanism is a critical feature of the system, ensuring that the operator is notified immediately when the water level
goes beyond the predefined safe range.

e Buzzer Alert: The primary alert mechanism is an audible buzzer, which activates when the water level exceeds or falls below
the safe limits. The buzzer provides a clear, immediate signal that corrective action is required.

e Visual Indicators: In addition to the buzzer, visual indicators such as LED lights or text on the LCD display can be used to
highlight the area status. For example, a red light or flashing text can indicate that the moisture is outside the acceptable range,
while a green light may indicate normal operation.

e Real-Time Monitoring: The LCD display continuously shows the area soil moisture, helping operator monitor the system in
real time and adjust settings as necessary.

e Remote Monitoring: In some configurations, the system can send alerts to a mobile phone, email, or cloud-based platform,
allowing for remote monitoring flexibility

HLVI. WORKFLOW OF THE SYSTEM
The overall workflow of the real-time water level monitoring and control system is as follows:

e Sensor Deployment: Moisture measuring sensors (soil moisture sensor) are placed inside the area at key locations to measure
the moisture in real-time.

e Data Collection: The sensors collect moisture data and send it to the microcontroller for processing.
e Threshold Comparison: The microcontroller compares the moisture data to predefined safe limits.

e Control Activation: If the moisture deviates from the safe range, the microcontroller triggers the control mechanism to adjust
the soil moisture elements and activate the alert system (buzzer, visual display, etc.).

e Data Transmission: If configured, the data is transmitted wirelessly to a remote device or cloud server for further monitoring
or storage.

e User Interaction: Operators monitor the moisture in real-time via the display and adjust area settings as needed to maintain
optimal conditions.

I11.VI. COST AND SCALABILITY CONSIDERATIONS

A key goal of this project is to develop a cost-effective solution suitable for high floody area. The use of affordable components,
such as Arduino, soil moisture, and basic LCD displays, ensures that the system remains budget-friendly.

The system is designed to be scalable, meaning it can be expanded for use in larger operations or adapted to other types of area.
Additional sensors, control mechanisms, the and data transmission options can be integrated into system as needed to
accommodate growing needs.

System Diagram
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Internet of Things refers to the rapidly growing network of connected objects that are able to collect and exchange data using
embedded sensors. It is nowadays finding profound use in each and every sector and plays a key role in the proposed
environmental monitoring system too. 10T converging with cloud computing offers a novel technique for better management of

data coming and storing it. The working process of the Internet of Things is shown below.
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Fig 3: How the Internet of Things Operates
IV. EXPERIMENTAL RESULTS AND DISCUSSION

To evaluate the performance of the real-time soil moisture monitoring and control system, an experimental setup was designed,
integrating soil moisture sensor, an Arduino-based microcontroller, an LCD display, and a floody area. The soil moisture sensor
was used to measure the floody area soil moisture while the Arduino microcontroller processed the moisture data in real-time.
Additionally, an audible buzzer was incorporated to alert citizen in the area to move to safety places if the moisture exceeded to

perdefined safety threshold.
KEY OBSERVATIONS INCLUDE

e Moisture Stability: The system maintained the target moisture with minimal fluctuations.

e Error Correction: Integral control eliminated steady-state errors over time, while derivative control anticipated

changes, ensuring smooth transitions.
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e Alert Response: During testing, the buzzer activated within 0.5 seconds of detecting an out-of-threshold condition.
This ensured prompt operator awareness and minimized the risk of overheating or underheating.

e Accuracy: The soil moisture readings closely matched reference measurements taken a high-precision soil moisture
sensor.

e Low Power Consumption: The system’s components, including the Arduino microcontroller, efficiently with minimal
energy requirements, making it feasible for extended use in resource-constrained environments.

e Ease of Implementation: The modular design allowed for straightforward assembly, testing, and tuning. This makes
the system accessible even for users with limited technical expertise.

e Scalability: The Arduino platform’s flexibility enables future enhancements, such as integrating [oT capabilities for
remote monitoring and advanced data analysis.

e Automation: in Real-time monitoring and automated alerts eliminated the need for constant manual oversight, reducing
operator workload and improving safety.

o Adaptability: responded effectively to system external disturbances, such as opening the high rain or environmental
temperature changes, quickly returning to the desired moisture.

o Wireless Integration: The current system relies on local monitoring. Integrating wireless communication would enable
remote access and control, enhancing usability in larger setups.

e Data Logging: Incorporating a data logging feature would allow operators to analyze moisture trends over time, aiding
in process optimization and diagnostics.

The experimental findings demonstrate how well the suggested method works to provide accurate moisture management, real -
time monitoring, and trustworthy alarms. These results show how microcontroller-based systems can be used to solve important
problems in lab and industrial settings.

By offering a scalable and cost-effective solution, the system addresses the needs of small-scale industries and research facilities
that require reliable temperature monitoring and control. Additionally, its modular design provides a foundation for future
advancements, such as loT-enabled remote monitoring and advanced analytics.

CHALLENGES AND GAPS IN CURRENT RESEARCH

LIMITATIONS IN DATA AVAILABILITY AND QUALITY

DATA AVAILABILITY

e Small-scale Data: Many existing studies are limited to small-scale setups or simulated environments, restricting the
generalizability of the findings to larger industrial contexts.

e Lack of Real-world Data: Real-world industrial data is often unavailable due to proprietary restrictions, security
concerns, or insufficient data-sharing mechanisms. This lack of access hinders validation of algorithms under diverse

conditions.

e Short Testing Periods: Limited testing durations fail to account for long-term variations, such as environmental
changes, equipment wear, or operational inconsistencies.

Data Quality

WWW.ijSSSr.com Page 354


http://www.ijsssr.com/

[Vol-2, Issue-4, January-March 2025]
International Journal of Science and Social Science Research [IJSSSR] ISSN: 2583-7877
e Sensor Noise: Inaccuracies introduced by low-cost sensors (e.g., soil moisture sensor) can affect the precision of
control algorithms, especially in environments prone to electromagnetic interference or extreme temperatures.
e Calibration Issues: Inadequate or infrequent calibration of sensors reduces the reliability of feedback mechanisms.

e Incomplete Data: Missing data due to sensor malfunctions or network outages in 10T systems complicates algorithm
training and real-time decision-making.

UNDER-EXPLORED AREAS FOR FURTHER INVESTIGATION REAL-TIME PROCESSING

e Latency Issues: loT-based systems often introduce latency, which can be critical in high-risk environments requiring
immediate corrective actions.

e High-Frequency Data Handling: Current research lacks robust methods to process high-frequency temperature data
in real time without overwhelming computational resources.

¢  Dynamic Tuning: Real-time adjustment of PID parameters or fuzzy logic rules is underexplored, yet essential for
environments where operating conditions change rapidly.

MULTI-SENSOR FUSION

e Data Integration Challenges: Combining data from multiple sensors, such as thermocouples, RTDs, and infrared
sensors, is complex due to variations in sensor accuracy, response times, and operating ranges.

e Error Handling: Algorithms for fusing data from redundant or conflicting sensors need refinement to ensure reliable
outputs in the presence of sensor faults or environmental disturbances.

e Spatial Temperature Mapping: Research into multi-sensor setups for creating detailed thermal profiles (e.g., across
large furnaces) is sparse but critical for improving process consistency and efficiency.

o Data Security: The experimental findings demonstrate how well the suggested method works to provide accurate
moisture management, real-time monitoring, and trustworthy alarms. These results show how microcontroller-based
systems can be used to solve important problems in lab and industrial settings.

o Network Reliability: Connectivity issues in industrial environments, such as interference or infrastructure
limitations, can disrupt real-time monitoring and control.

e Energy Efficiency: 10T components, including wireless modules, consume additional energy, which can be a
constraint in resource-limited environments.

V. CONCLUSION

With the widespread use of the Internet of Things (10T) these days, this system will show the water level data on an LCD display.
The Meteorological Department can use this initiative to continuously check the water level in the dams and riverbeds. By
sending out alerts when the water level rises above a certain point, this invention has the potential to save countless lives. In
places where flooding occurs frequently, this project is incredibly adaptable, cost-effective, and productive.
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