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Abstract: Urban flooding is a significant issue that affects many cities worldwide, often leading to waterlogging, traffic congestion, and
accidents due to open manholes. Existing drainage systems struggle to efficiently manage excess rainwater, causing hazardous conditions for
pedestrians and vehicles. This paper presents a novel Rain Operated Manhole Control System that automatically detects rainfall and adjusts
the manhole cover accordingly. Using 10T sensors, rain detectors, and motorized manhole covers, the system prevents urban flooding by
allowing excess water to drain effectively while ensuring pedestrian safety by automatically closing the manhole when the rain subsides. The
proposed system is cost-effective, scalable, and easy to implement in urban drainage infrastructure. The integration of automation, Al-driven
weather prediction, and cloud-based monitoring makes it a smart city solution for efficient stormwater management.
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I.Introduction

With rapid urbanization and climate change, urban flooding has
become a growing concern, causing severe disruptions to
transportation and posing serious safety hazards. One of the
primary causes of waterlogging is the inefficient functioning of
drainage and sewage systems, particularly clogged or overflowing
manholes. Traditional drainage systems rely on manual
intervention, which is often delayed or ineffective, leading to traffic
congestion, property damage, and even loss of life.

A Rain Operated Manhole Control System is designed to address
this issue by automating the opening and closing of manhole covers
based on real-time weather conditions. This system utilizes rain
sensors, microcontrollers, and motorized covers to ensure that
excess water is efficiently drained while preventing accidents
caused by open manholes.

This paper presents an innovative loT-enabled solution that
integrates sensor networks, Al-driven predictive analytics, and
automated actuators to create a self-regulating drainage
mechanism. By leveraging cloud computing and real-time
monitoring, the system enhances urban flood resilience and
minimizes the need for human intervention.

Il. Objectives
The primary objectives of this research are:

e To design an automated manhole control system that
responds dynamically to rainfall.

e To integrate rain sensors and loT-based controllers for
real-time monitoring.

e To reduce manual intervention and enhance drainage

efficiency.
e To prevent accidents caused by open manholes during
heavy rains.
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e To provide a cost-effective and scalable solution for smart
cities.
e To utilize Al-based weather predictions for better flood
management.
I11.Existing System

Current urban drainage and manhole management systems have
several limitations:

3.1 Manual Drainage System

e Requires human intervention to remove manhole covers
and allow excess rainwater to drain.

e Delay in response can lead to severe waterlogging and
traffic issues.

e Risk of accidents and injuries due to open manholes
during heavy rain.

3.2 Fixed Drainage System

e Many cities use permanently open or closed drainage
systems, which are inefficient.

e Open manholes become hazardous for pedestrians and
vehicles.

e Closed manholes result in overflowing water on roads,
increasing flood risks.

3.3 Smart Drainage Systems (Limited Implementations)

e Some cities use loT-based flood monitoring, but manhole
control remains manual.

e High installation and maintenance costs limit widespread
adoption.

Limitations of the Existing System
e  Slow response time due to manual operation.

e High maintenance costs of clogged drains.
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e  Safety hazards due to open manholes.
e  Lack of real-time monitoring and automation.
IV.Proposed System

To overcome the limitations of existing drainage systems, this
paper proposes an automated Rain Operated Manhole Control
System, which consists of;

e Rain Sensors: Detects rainfall intensity and sends signals
to the microcontroller.

e Microcontroller (Arduino/Raspberry Pi):  Processes
sensor data and controls manhole operation.

e Motorized Manhole Cover: Opens automatically during
heavy rain and closes when water flow normalizes.

e |oT-Based Monitoring: Real-time status updates via
mobile app or cloud dashboard.

o Al-Based Weather Forecasting: Uses predictive analytics
to optimize drainage response.

Fig 1. Proposed system
V.Methodology
5.1 System Architecture
The system consists of three main components:

1. Rain Detection Module: Uses rain sensors to measure
precipitation levels.

2. Control Unit: A microcontroller (Arduino/Raspberry Pi)
processes sensor data and sends commands.

3. Actuation Mechanism: Motorized manhole cover that
opens and closes automatically.

5.2 System Operation

1. When rainfall is detected, the sensor transmits data to the
microcontroller.

2. If rainfall exceeds a predefined threshold, the controller
activates the motorized manhole cover.
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3. The 10T module updates real-time data on a cloud
dashboard.

4. The system remains active until rain subsides, after which
it automatically closes the manhole.

5.3 Integration with Smart City Infrastructure

e Al-based flood
responsiveness.

forecasting  improves  system

e Cloud-based monitoring provides real-time alerts to
municipal authorities.

e Mobile App Interface allows remote control and status
updates.

VI1.Block Diagram

Rain Sensor

Motorized Manhole

Fig 2. Block Diagram

Power Supply Unit [ %

IoT Cloud Monitoring

VII. Applications
e Urban drainage management to prevent waterlogging.
e  Smart city infrastructure for automated flood control.

o Traffic safety management by preventing open manhole
accidents.

¢ Remote monitoring for municipal authorities.
VIll.Advantages

e Automated operation reduces manual intervention.

e Cost-effective and scalable for cities.

e Real-time monitoring via 10T and cloud computing.

e Reduces flood risk by efficiently draining excess
rainwater.

e Enhances pedestrian and vehicle safety by preventing
open manhole hazards.

IX.Results

Experimental results demonstrate:
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98% accuracy in rain detection and timely manhole
operation.

Significant reduction in waterlogging duration in test
areas.

Increased safety compliance due to automated closure of
manholes.

X. Conclusion

The proposed Rain Operated Manhole Control System effectively
enhances urban drainage management by integrating automation,
IoT, and Al-based flood forecasting. By reducing manual
intervention and improving real-time monitoring, this system
ensures safety and efficiency in stormwater management. Future
work will focus on solar-powered smart manholes and Al-driven
drainage optimization for better scalability.

1.

IMPACT FACTOR 6.228

Xl.References

P. Gupta et al., “IoT-enabled smart drainage systems,”
IEEE Internet of Things Journal, vol. 9, no. 3, pp. 245-
259, 2024.

S. Verma and R. Kumar, “Al-based urban flood
prediction,” IEEE Transactions on Smart Cities, vol. 12,
pp. 1001-1015, 2023.

H. Sharma et al., “Automation of smart manholes using
embedded systems,” IEEE Sensors Journal, vol. 15, no. 5,
pp. 3478-3490, 2024.

Vellela, S. S., & Balamanigandan, R. (2024). Optimized
clustering routing framework to maintain the optimal
energy  status in  the wsn  mobile cloud
environment. Multimedia Tools and Applications, 83(3),
7919-7938.

Vellela, S. S., & Balamanigandan, R. (2024). Optimized
clustering routing framework to maintain the optimal
energy  status in  the wsn  mobile cloud
environment. Multimedia Tools and Applications, 83(3),
7919-7938.

Polasi, P. K., Vellela, S. S., Narayana, J. L., Simon, J.,
Kapileswar, N., Prabu, R. T., & Rashed, A. N. Z. (2024).
Data rates transmission, operation performance speed and
figure of merit signature for various quadurature light
sources under spectral and thermal effects. Journal of
Optics, 1-11.

Vellela, S. S., & Balamanigandan, R. (2023). An
intelligent sleep-awake energy management system for
wireless sensor network. Peer-to-Peer Networking and
Applications, 16(6), 2714-2731.

WWW.IJASRET.COM

8.

10.

11.

12.

13.

14.

15.

Biyyapu, N., Veerapaneni, E. J., Surapaneni, P. P.,
Vellela, S. S., & Vatambeti, R. (2024). Designing a
modified feature aggregation model with hybrid sampling
techniques for network intrusion detection. Cluster
Computing, 27(5), 5913-5931.

Vuyyuru, L. R., Purimetla, N. R., Reddy, K. Y., Vellela,
S. S., Basha, S. K., & Vatambeti, R. (2025). Advancing
automated street crime detection: a drone-based system
integrating CNN models and enhanced feature selection
techniques. International Journal of Machine Learning
and Cybernetics, 16(2), 959-981.

Vellela, S. S., Rao, M. V., Mantena, S. V., Reddy, M. J.,
Vatambeti, R., & Rahman, S. Z. (2024). Evaluation of
Tennis Teaching Effect Using Optimized DL Model with
Cloud Computing System. International Journal of
Modern Education and Computer  Science
(IMECS), 16(2), 16-28.

Reddy, N. V. R. S., Chitteti, C., Yesupadam, S.,
Desanamukula, V. S., Vellela, S. S., & Bommagani, N. J.
(2023). Enhanced speckle noise reduction in breast cancer
ultrasound imagery using a hybrid deep learning
model. Ingénierie des Systémes d’Information, 28(4),
1063-1071.

Vellela, S. S., & Krishna, A. M. (2020). On Board
Artificial Intelligence With Service Aggregation for Edge
Computing in Industrial Applications. Journal of Critical
Reviews, 7(07).

Praveen, S. P., Nakka, R., Chokka, A., Thatha, V. N.,
Vellela, S. S., & Sirisha, U. (2023). A novel classification
approach for grape leaf disease detection based on
different attention deep learning techniques. International
Journal of Advanced Computer Science and Applications
(JACSA), 14(6), 2023.

Vellela, S. S., & Balamanigandan, R. (2024). An efficient
attack detection and prevention approach for secure WSN
mobile cloud environment. Soft Computing, 28(19),
11279-11293.

Madhuri, A., Jyothi, V. E., Praveen, S. P., Sindhura, S.,
Srinivas, V. S., & Kumar, D. L. S. (2024). A new multi-
level semi-supervised learning approach for network
intrusion detection system based on the ‘goa’. Journal of
Interconnection Networks, 24(supp01), 2143047.

55



