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ABSTRACT:

Flood, a common water induced disaster of monsoon
season mostly happened on riversides, is the
recurring phenomenon in Nepal. It causes many
deaths and injuries besides severe impacts on the
vital infrastructures of the nation.

This paper aims to make use of latest technology like
Internet of Things (1oT) in flood monitoring system
for measuring and disseminate the water level of
river in order to minimize the disaster due to flood.
KEYWORDS:Force Sensitive Resistor, 10T, Mqtt
broker, nodeMCU, Flood, River, Ultrasonic sensor.

l. INTRODUCTION

Every year monsoon rainfall continues to
trigger flooding and landslides across Nepal. This
caused large amount of wealth destroys, deaths and
economic losses.

Internet of things (10T) is the ultimate game
changer of this decade. 10T is being capable enough
to draw the attention and stretch out to people as it is
allowing sensor nodes integrated with numerous
monitoring capabilities to have further facilities in
traditional communication. According to Lee et.al [2]
Internet of Things also called the Internet of
Everything, is a new technology paradigm envisioned
as a global network which is allowing internet to be
connected into the real world by connecting physical
objects with the internet. Saifuzzaman et.al [3]
discussed about real life 10T application and Nava
et.al [4] described its scope of being an automation
and monitoring system.

This paper aims to connect 10T with the real
world and make it better. It is designed to be
implemented in theflood monitoring system to
measure the water level and provide the information
to the riverside inhabitants for minimizing the
disaster effects. Further,it intended to develop a
model by which real-time prediction of flooding in
river can be measured.The development of prototype
needs to follow specific steps. These steps will be
discussed in the experimental method.loT Based

Flood Monitoring System aims to focus on
predetermination of upcoming heavy flood on river to
reduce the disaster before it happens by measuring
the water level. People can easily pre-detect the
upcoming flood just by checking the dashboard or
know by alarm and take necessary step to prevent
from it.

1. LITERATURE REVIEW

According to P.P.Ray [7] 10T is permitting
users to acquire the best value by connecting devices
to internet in health care [8], agriculture [9],
industrial manufacturing [10], transportation [11],
business [12], e-education [13], logistic [14], retail
[15], e-governance [16], smart city [17], assisted
living [18] and many more sectors. Gartner [19]
stated that, 25 Billion things will be connected to
internet and will be in use by 2020. This indicates
that there will be connected device more than double
of the world population [20]. Smart place allows to
be interconnected with the environment by
measuring, inferring and understanding the
environmental indicators from the existing
ecological, and natural resources. Granlund et.al [22]
showed daily monitoring or alarming of the sewer
and evaluated a prototype regarding this issue.
Hlodversdottir et.al [23] showed their study was to
consider the present and possible future floodhazard
in the combined sewer system in Reykjavik city
Centre. Nie et.al [24] showed in their research work
about the possible outcomes in the Sewerage System,
in the present situation, predicted and artificial
climate scenarios which contains (1) surface flooding
(2) basement flooding and (3) combined sewer
overflow were defined to represent the adverse
effects of climate change.

I METHODOLOGY
The study is uses experimental method based on
devices and  technology  of  information
communication technology. That is 1oT. The
procedure for the study is as shown below:
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Fig.1. Workflow of 10T based Flood Monitoring System

V.
The concept described in methodology is implanted as:
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Fig.2. Proposed lIoT Based Flood Monitoring System
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A. Field Work

During the fieldwork in association with
National Disaster Risk Reduction and Management
Authority (NDRRMA) of Nepal who is responsible
for risk reduction due to disaster throughout the
country. To work with the organization, we had to get
the appointment via proper channel. We could have a
primary discussion with the authority about the
scenario of monsoon flood and disaster. Later on, we

know about the major affected areas and visit one of
those major area Kaligandakiriver for the study
purpose.

B. Proposed Prototype

The  proposed  prototype  combines
Ultrasonic sensor, Force Sensitive Resistor (FSR) and
MQTT Broker. These are fixed devices that needs to
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be installed at river. The work flow of fixed device is

Yes

shown below:
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Fig.3. Technical Architecture of Fixed Devices

FSR detects the pressure of water and
ultrasonic sensor scans the water height. If FSR does
not feel any pressure of water or dust, it generates
signal 0.1f FSR touches the surface of water or dust
and feels the pressure, it generates signal 1 and the
ultrasonic sensor scans the height of water and
publishes the scanned height to the MQTT Broker.
MongoDB subscribes the published message from
the MQTT broker and displayed the message
indicating danger on dashboard. After that red light
with siren is given to the people for their attention.

In real life the device will be powered by the
power of lamp post. The lamp post is powered by
solar or DC current. Battery will be used as backup
power. It will connect with the internet using Wi-Fi.
The fixed device will be attached at bridge of river.
The gateway will be wifi to connect with internet.
The device will be turned on using the power of lamp
post and the lamp post will be powered by DC
current or solar. There will be a battery for backup
power.

V. CONCLUSION
The disaster due to flood during monsoon
period in Nepal can be reduced with the help of loT
based smart flood monitoring system. The system is
cost effective and user friendly. Once the system is

installed at related area, it is easy to operate, handle
and perform the task effectively.

[1]

[2]

(3]

[4]

[5]
6]

REFERENCES
Buddhi Raj Shrestha, Raj Kumar Rai and Saroj
Marasini, “Review of Flood Hazards Studies
in Nepal”, The Geographic Base Vol. 7: 24-32,
2020 Doi: 10.3126/tgbh.v7i0.34266 Nepal
Geography Student Society, CDG, TU, August
2020.
Lee, D., & Lee, H. (2018). loT service
classification and clustering forintegration of
loT service platforms. The Journal of
Supercomputing.doi:10.1007/s11227-018-
2288-7
Saifuzzaman, M., Moon, N. N., & Nur, F. N.
(2017). 10T based street lighting and traffic
management system. 2017 IEEE Region 10
Humanitarian Technology Conference (R10-
HTC).doi:10.1109/r10-htc.2017.8288921
Mauricio Tellez nava, Samy El-Tawab,
Mohammad Hossain Heydari “Improving the
security of wireless sensor networks in an loT
environmental monitoring system” 2016
Systems and Information Engineering Design
Symposium (SIEDS) Conference, April 2016,
DOI:10.1109/SIEDS.2016.7489330.
“Population of 2017 Article, February 10,
2017.
Inter Press Service News Agency “Dhaka
Could Be Underwater in a Decade”

DOI: 10.35629/5252-040214831486 Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 1485



International Journal of Advances in Engineering and Management (IJAEM)
Volume 4, Issue 2 Feb 2022, pp: 1483-1486www.ijaem.net

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

P.P. Ray “A survey on Internet of Things
architectures” Journal of King Saud University
- Computer and Information Sciences, Volume
30, Issue 3, July 2018, Pages 291-3109.

Carlos Cambra, Sandra Sendra, Jaime Lloret,
Laura Garcia “An IoT service-oriented system
for agriculture monitoring” ICC 2017 - 2017

IEEE International Conference on
Communications, May 2017, DOI:
10.1109/1CC.2017.7996640

Gabriel Neagu, Stefan Preda,
AlexandruStanciu, Vladimir Florian “A
Cloud-10T based sensing service for health
monitoring” 2017 E-Health and

Bioengineering Conference (EHB), June 2017,
DOI:10.1109/EHB.2017.7995359

Andrea Melis, Marco Prandini, Laura Sartori,
Franco Callegati “Public Transportation, [oT,
Trust and Urban Habits” International
Conference on Internet Science, September
2016, DOI: 10.1007/978-3-319-45982-0_27
KleanthisThramboulidis, Theodoros Foradis,
“From Mechatronic Components to Industrial
Automation Things: An loT Model for Cyber-
Physical Manufacturing Systems” Journal of
Software  Engineering and  Applications
10(08), June 2016, DOI:
10.4236/jsea.2017.108040

Sok Pal Cho, J.-G. Kim “E-Learning Based on
Internet of Things” Journal of Computational
and Theoretical Nanoscience 22(11):3294-

3298, November 2016, DOl:
10.1166/as1.2016.7937
Martin Fiedler, Stefan Meissner “IoT in

Practice: Examples: loT inLogistics and
Health” In book: Enabling Things to Talk,
September  2013,DOIl:  10.1007/978-3-642-
40403-0_4

NaoshiUchihira, Hirokazulshimatsu, Keisuke
Inoue “IoT service business ecosystem design
in a global, competitive, and collaborative
environment” 2016 Portland International
Conference on Management of Engineering
and Technology (PICMET), September 2016,
DOI:10.1109/PICMET.2016.7806694

Wei Zhou, Frederique Alexandre-Bailly,
Selwyn Piramuthu “Dynamic Organizational
Learning with 10T and Retail Social Network
Data” 2016 49th Hawaii International

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Conference on System Sciences (HICSS),
January 2016, DOI: 10.1109/HICSS.2016.476
Paul Brous, Marijn Janssen “Advancing e-
Government Using the Internet of Things: A
Systematic Review of Benefits” International
Conference on Electronic Government, August
2015, DOI: 10.1007/978-3-319-22479-4_12
HamidrezaArasteh, Vahid Hosseinnezhad,
Vincenzo Loia, Aurelio Tommasetti, Orlando
Troisi, MiadrezaShafie-khah, PierluigiSiano
“loT-based Smart Cities: a Survey” The 16th
IEEE International Conference on
Environment and Electrical Engineering,
(IEEE-EEEIC'16),  June 2016, DOl:
10.1109/EEEIC.2016.7555867

Angelika Dohr, Robert Modre-Osprian, Mario
Drobics, Dieter Hayn, Giinter Schreier “The
Internet of Things for Ambient Assisted
Living” Seventh International Conference on
Information Technology: New Generations,
January 2010, DOI: 10.1109/ITNG.2010.104
Gartner Press Release “4.9 Billion Connected
"Things" Will Be in Use in 2015”, Barcelona,
Spain, November 11, 2014, last accessed July
8, 2018, 14.54.

Worldometers “World Population: Past,
Present, and Future” last accessed July 8§,
2018, 15.05.

Min Lin, Yan Wu, &Wassell, I. (2008).
Wireless sensor network: Water distribution
monitoring system. 2008 IEEE Radio and
Wireless
Symposium.doi:10.1109/rws.2008.4463607
Granlund, D., &Brannstrom, R. (2012). Smart
City: The smart sewerage. 37th Annual IEEE
Conference on Local Computer Networks --
Workshops.doi:10.1109/lcnw.2012.6424074
A.O. Hlodversdottir, B. Bjornsson, H.O.
Andradottir, J.  Eliasson, P. Crochet,
Assessment of flood hazard in combined sewer
systems in Reykjavik city centre, Water Sci.
Technol. 71 (10) (2015) 1471-1477,
http://dx.doi.org/10.2166/wst.2015.119.

L. Nie, O. Lindholm, G. Lindholm, E.
Syversen, Impact of climate change on urban
drainage systems a case study in Fredrikstad,
Norway, UrbanWater J. 6 (4) (2008), 323-332,
http://dx.doi.org/10.1080/15730620802600924

DOI: 10.35629/5252-040214831486 Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 1486


https://www.researchgate.net/profile/Pierluigi_Siano?_sg=cY0njpTMQbYZwJBXRsdi0Ec6F6KMUkcv1VEYk_bSTNV0HsU0_qDOVRM6pyWocKH4ecmmVWM.7R_E5TKbrTfediuMrnUTCr2R9mv_38l6kc9ab9qZws99ALE6Szt1dyp7Kzt0X0X9tRyxfPHfqTHkMK2a0juIIQ
https://www.researchgate.net/profile/Pierluigi_Siano?_sg=cY0njpTMQbYZwJBXRsdi0Ec6F6KMUkcv1VEYk_bSTNV0HsU0_qDOVRM6pyWocKH4ecmmVWM.7R_E5TKbrTfediuMrnUTCr2R9mv_38l6kc9ab9qZws99ALE6Szt1dyp7Kzt0X0X9tRyxfPHfqTHkMK2a0juIIQ
https://www.researchgate.net/profile/Pierluigi_Siano?_sg=cY0njpTMQbYZwJBXRsdi0Ec6F6KMUkcv1VEYk_bSTNV0HsU0_qDOVRM6pyWocKH4ecmmVWM.7R_E5TKbrTfediuMrnUTCr2R9mv_38l6kc9ab9qZws99ALE6Szt1dyp7Kzt0X0X9tRyxfPHfqTHkMK2a0juIIQ
http://dx.doi.org/10.2166/wst.2015.119
http://dx.doi.org/10.1080/15730620802600924
http://dx.doi.org/10.1080/15730620802600924

