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Abstract
The IoT- grounded Landslide and Flood discovery system employs detectors
and IoT technology to cover and prognosticate landslides and cataracts in real
time. It provides early warning signals to help disasters. Detectors, including
rain detectors and vibration detectors and rain hand are placed strategically
in vulnerable areas. Data is transmitted wirelessly via protocols like Wi-Fi or
cellular networks to a pall-grounded platform, where real- time analysis reveal
implicit pitfalls.
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Introduction

An IoT- grounded Landslide and Flood
discovery system is a smart result that uti-
lizes Internet of things (IoT) technolo-
gies to cover and descry implicit land-
slide and flood tide events. This sys-
tem employs detectors, data communica-
tion protocols, and data analytics to give
real- time information and early warn-
ing cautions to help or alleviate disasters
caused by landslides and cataracts. The
system consists of a network of detec-
tors like rain detectors, Vibration Detec-
tors, Ultrasonic detector and Rain Hand,
strategically placed in areas prone to land-
slides and cataracts. The detector data
is collected and transmitted to a cen-
tral mecca or pall- grounded platform
using wireless communication protocols
similar as Wi- Fi, Lora WAN, or cellu-
lar networks. The collected data is reused
and analysed in real time on a pall-

grounded platform. Advanced data ana-
lytics and machine learning algorithms
can be applied to identify patterns and
implicit pitfalls. It’s essential to men-
tion that planting such a system requires
collaboration between government agen-
cies, exploration institutions, and tech-
nology providers. Also, accurate estima-
tion of detectors and nonstop conserva-
tion are pivotal to insure the system’s
trust ability and effectiveness. Northwest
Himalayan Mountain Ranges including
Uttarakhand, Himachal Pradesh, Jammu
& Kashmir are loftiest landslide haz-
ard prone areas. Presumably every time
landslides passed in this area due to
heavy downfall. This becomes necessary
to cover the landslides with the help of
Landslides discovery systems. But gener-
ally, in India the monitoring of landslides
isn’t important popular, due to lack of
covering systems real- timemonitoring of
landslides becomes delicate.
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Design of Proposed System
It observed that utmost of the landslides is cause due to
the redundant severance water pressure present in the soil
during heavy downfall. The expansion and compression in
the soil causes it to fall piecemeal the material on pitch due
to the graveness and climate. These climates can be in form
of Natural like Earthquakes and can be mortal convinced
like blasting. cataracts are caused by heavy rain, structural
issues, and a variety of mortal influences. Flooding is told
by antecedent humidity conditions, terrain, geology, land use,
and quantum and kind of rush.

This design focus on the development of low cost and
effective IoT grounded system for the landslide and flood tide
discovery and warning system. NodeMCU ESP8266 board
is used in the development of the system along with the
vibration detectors, soil humidity detectors and in erected
WiFi module in board. WiFi enables the detectors and
board connect to the Internet Service Provider (ISP). All
the detectors collect the real time data and with the help of
NodeMCU ESP8266 development board the data is shoot to
the pall storehouse ThingSpeak. ThingSpeak can act when
threshold values reach and can swap with the third party.
The alert is shoot in the form of SMS to the end stoner via
registered mobile number. IFTTT prosecution service is used
for transferring the SMS. The targeted phone uses IFTTT
android app whose SIM number is registered. This IFTTT is
used as a third party with theThingSpeak waiters.

Interfacing of Vibration Sensor

Fig 1. Interfacing of Vibration Sensor

TheGrove -Vibration Sensor (SW-420) is a high sensitivity
non-directional vibration sensor, which can work from 3.3V
to 5V. The sensor uses the LM393 comparator to detect the
vibration over a threshold point and provide digital data,
Logic Low or Logic High, 0, or

1. When the module is stable, the circuit is turned on and
the output is high. When the movement or vibration occurs,
the circuit will be briefly disconnected and output low. At the
same time, you can also adjust the sensitivity according to
your own needs. There are two LEDs on the board, one for
the Power state and another for the sensor’s output. In this

project, we will use 5V to power the module.

Connections
The SW-420 Module is powered by Vin pin and Its Output is
recorded by the D4 pin of NodeMCU. An onboard warning
LED is also powered by the D0 pin of the board.

Result

Fig 2. Vibration Sensor output

Interfacing Of Soil Moisture Sensor

Fig 3. Interfacing of Soil Moisture sensor

The soil Moisture sensor FC-28 consists of two probes that
are used to measure the volumetric content of water. The
sensor works between the input voltage range of 3.3V to 5V.
The output voltage given by it is 0 – 4.2V. The output signal
appears both in analog form and in digital form.TheModule
also contains a potentiometer that will set the threshold value
and then this threshold value will be compared by the LM393
comparator.Theoutput LEDwill light up anddown according
to this threshold value.

Connection
Connect the analog output pin to A0 of Nodemcu. LCD
Display is an I2C Module. So, connect its SDA SCL pin to
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D2 & D1 of Nodemcu. Both the LCD & Soil Moisture Sensor
work at 3.3V. So connect their VCC pin to 3.3V of NodeMCU.

Result

Fig 4. Soil Moisture sensor output

Interfacing of Rain Drop Detection
Sensor

Fig 5. Interfacing of Rain drop detection sensor

Raindrop sensor is basically a board on which nickel is
coated in the form of lines. It works on the principal of
resistance. When there is no rain drop on board. Resistance
is high so we gets high voltage according to V=IR. When
rain drop present it reduces the resistance because water is
conductor of electricity and presence of water connects nickel
lines in parallel so reduced resistance and reduced voltage
drop across it.

Connection

Connect to 3,3V power supply, the LED will turn Off when
induction board has no rain drop, and output is Low. When

dropping a little amount water, output is High, the switch
indicator will turn on. When no rain digital output is 1 and
analog output gives 1023 max value. When rain is present
digital output is 0 and analogue output ismuch less than 1023.

Result

Fig 6. Rain drop detection Sensor Output

Interfacing of Ultrasonic Sensor

Fig 7. Interfacing of Ultrasonic Sensor

HC-SR04 ultrasonic sensor measures distance by using
inaudible ultrasonic sound waves of 40KHz frequency. Like
sound waves, ultrasonic waves travel through the air and if
there is any obstacle in front of them, they reflect according
to their angle of incidence. Moreover, if an object is placed
parallel to an ultrasonic transmitter, ultrasonic waves reflect
exactly at an angle of 180 degrees. Therefore, for distance
measurement with HC-SR05 sensor, we place the object
under test exactly in a parallel position with an ultrasonic
sensor.
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Connections

VCC pin of the Ultrasonic sensor is connected to the VU
pin of the NodeMCU. GND pin of the Ultrasonic sensor
is connected to the GND pin of the NodeMCU. TRIG pin
of the Ultrasonic sensor is connected to the D5 pin of the
NodeMCU. ECHO pin of the Ultrasonic sensor is connected
to the D6 pin of the NodeMCU.

Conclusion
The monitoring and discovery of landside and flood tide is
possible using this prototype. This is a low cost and effective
system for early warning of the landslide and real time
monitoring of the data. In order to assign the parameters for
landslide the threshold values are set for both vibration, rain
drop discovery and humidity detector. It’s set up that when
threshold values exceeded the system is able of transferring
the alert to the end stoner. This prototype can be used for
large area as well by adding the number of detectors to
the NodeMCU ESP8266. Beforehand advising system for
landslides can save mortal lives and property.

References
1) Joshi A, Grover J, Kanungo DP, Panigrahi RK. Real-time Landslide

Monitoring, Detection and EarlyWarning System for Tangni Landslide.
SSRN Electronic Journal. 2019.

2) Kumar N, M, Ramesh MV. Accurate IoT Based Slope Instability
Sensing System for Landslide Detection. IEEE Sensors Journal.
2022;22(17):17151–17161. Available from: https://doi.org/10.1109/
JSEN.2022.3189903.

3) Badru L, Twaibu S, Victoria O, Ocen GG. An IOT Based Landslide
Detection and Early Warning System in Hilly Areas. 2022.

4) Gamperl M, Singer J, Thuro K. Internet of Things Geosensor
Network for Cost-Effective Landslide Early Warning Systems. Sensors.

2022;21(8):2609–2609.
5) Vinothini K, Jayanthy S. IoT Based Flood Detection and Notification

System using Decision Tree Algorithm. 2021.
6) Kumari D, Mahato L, Kumar G, Kumar G, Abhinab, Kumar, et al. Study

on IOT Based Early Flood Detection & Avoidance. 2020.
7) Rath S, Deshmukh VM, Manzoor R, Singh S, Singh SJ. IoT and ML

based Flood Alert andHumanDetection System. 2022 4th International
Conference on Smart Systems and Inventive Technology (ICSSIT). 2022.

8) Rashid AA, Ariffin MAM, Kasiran Z. IoT-Based Flash Flood Detection
and Alert Using TensorFlow. 2021 11th IEEE International Conference
on Control System, Computing and Engineering (ICCSCE). 2021.

9) Kumar S, Duttagupta S, Rangan VP. Resilient Green Cellular IoT for
Landslide Monitoring Using Voice Channels. Journal of Sensor and
Actuator Networks. 2021;10(3):59–59.

10) Rashid AA, Ariffin MAM, Kasiran Z. IoT-Based Flash Flood Detection
and Alert Using TensorFlow. In: 2021 11th IEEE International
Conference onControl System, Computing and Engineering (ICCSCE).
IEEE. 2021;p. 80–85.

11) Roy M, Pradhan P, George J, Pradhan N. Flood Detection and Water
Monitoring System Using IOT.

12) Rath S, Deshmukh VM, Manzoor R, Singh S, Singh SJ. IoT and
ML based Flood Alert and Human Detection System. In: 2022 4th
International Conference on Smart Systems and Inventive Technology
(ICSSIT). IEEE. 2022;p. 132–137.

13) Sajith PSM, Vandana Nair, Suresh VP, Madhu A. IoT Based Landslide
Disaster Management System. Second International Conference on
Computer Networks and Communication Technologies. 2020;p. 660–667.

14) Ramesh MV. Real-Time Wireless Sensor Network for
Landslide Detection. In: 2009 Third International Confer-
ence on Sensor Technologies and Applications. IEEE. 2009.
doi:https://doi.org/10.1109/SENSORCOMM.2009.67.

15) . .
16) Kumar N, M, Ramesh MV. Accurate IoT Based Slope Instability

Sensing System for Landslide Detection. IEEE Sensors Journal.
2022;22(17):17151–17161.

17) Wireless SensorNetwork for LandslideDetection . Kerala, India 690525.
.

18) Bhangale KB, Mane A, Patil Y, Mapari RG, Bhosale H. IOT Based
Landslide Detection in Hilly Area. In: 2022 6th International
ConferenceOnComputing, Communication, Control AndAutomation
(ICCUBEA. IEEE. 2022;p. 1–6. Available from: https://doi.org/10.1109/
ICCUBEA54992.2022.10010795.

https://ijeaca.com/ 4

https://doi.org/10.1109/JSEN.2022.3189903
https://doi.org/10.1109/JSEN.2022.3189903
http://dx.doi.org/https://doi.org/10.1109/SENSORCOMM.2009.67
https://doi.org/10.1109/ICCUBEA54992.2022.10010795
https://doi.org/10.1109/ICCUBEA54992.2022.10010795
https://ijeaca.com/

