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Abstract - Though there are several advancements in technology, 

only a very few of them are concentrated on predicting and 

detecting natural disasters such as Earthquake, Tsunami and etc. 

But using technology in these areas would save lives by warning 

people about the disaster at an earlier time and will be very 

helpful. The existing methodologies are capable of detecting and 

measuring the intensity of disasters during the time of 

happening. A conclusion can be derived that it fails to warn 

people at the right time and the recordings were just used for 

statistical purposes. On the other hand, if a system is developed 

for the same; it is not recognized and not implemented in real 

time due to lack of awareness and other reasons such as the cost 

of installation, etc. Hence, theobjective is to come up with a cost 

effective device which can detect natural disasters and should be 

implementable at any remote area.  
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I.INTRODUCTION 

he Global Seismic Hazard Assessment Program states 

that more than fifty countries of the world are very prone 

to earthquakes or tsunami in case if it‟s surrounded by water 

bodies. Developed nations such as Mexico, Japan still face life 

loss during every disaster. If there exists an early warning 

system, those lives could be saved.  

Even if the much prone countries are prepared for causalities, 

nature becomes unpredictable and countries with no history of 

disasters can also face one. The regular intuition of people is 

tolook for shelter or keep running for their lives instead of 

accomplishing something perplexing like turning off circuit 

breakers or killing gas valves during the crisis. And, this 

device shows the plan and usage of a mechanized seismic 

tremor discovery framework that cautions individuals at the 

opportune time.  

Apart from earthquakes and tsunami, the proposed device also 

works as a flood alert system. Flash floods are common in 

places situated in and around river beds. Heavy rain fall 

causes it and affects urban areas drastically. People get 

stranded inside buildings and the essential supplies like 

electricity, food gets cut down totally. Installing a device 

away from their houses for a perimeter can detect floods and 

buy them time to evacuate or save their valuables.  

An accelerometer is used for detecting earthquake and 

tsunami. Since the device is highly sensitive and can raise 

false alarms most of the times, threshold range can be defined 

and set according to our convenience and at the same time not 

compromising on results. 

The main scope of this device is to send alerts to people in 

advance to any disaster. It uses a Wi-Fi module which needs 

internet and sends data to Firebase, an online data storage 

service. Later the data can be retrieved via the app installed on 

android phones. 

II. REVIEW OF LITERATURE 

The survey conducted in [1] on earthquake detection 

techniques and its efficiencies reveals the informationthat is 

predicting an earthquake in advance is not possible but can 

only be detected before a five minute window. Almost most of 

the earthquakes fall under 3-6 small scale which doesn‟t cause 

any life damage. Earthquakes with values less than 3 in 

Richter scale are considered to be danger less and usually 

goes unnoticed by people. These small scale quakes last for a 

very short time. And those with 6+ Richter scale measurement 

causes both life and property damages. The author concludes 

by saying that losses can be avoided to some extent if a 

properwarning system reaches out to vulnerable people at the 

right time. 

CholatipYawut and SathapathKilaso [2] have developed a 

system which they use to monitor weather and disasters. A 

weather station needs to be set up wherever needed and the 

collected information is analyzed using decision tree 

techniques and disaster alerts will be announced accordingly. 

They also have the provision to set up multiple weather 

stations and to gather information from all those stations. A 

wireless network model using zigbee is constructed to achieve 

the same. The connection range of a zigbee model is between 

0 to 100 meters based on the power consumed by it, making it 

impossible to connect with devices that are located far away. 

A feasibility studywas done by a group of 10 people in Italy 

on an “Earthquake early warning system” [3] which they 

abbreviate as EEWS, using schools as specific targets and 

presented the results to us. This device is also built on 

Arduino, a simple micro controller which detects earthquakes 

and sends messages to teachers and students of selected 

schools. They have also practiced drills on what to do when 

they receive a message about the disaster.  

The platform is called Prest-o-plus, which sends messages 

within 5 to 10 seconds of the earthquake occurrence. A 

Bayesian network is used later on to find the intensity of the 

quake and is indicated by green, yellow and red LEDs. 

T 
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Tsair-Chun Liang and et al. [4] have proposed a prototype 

which is the fusion of traditional methods and technology. A 

pendulum bob acts as the main component which is 

accompanied by four optical fibres, a tilt sensor and an 

arduino microcontroller. Many building architecturesfollow 

this pendulum model. On the event of shakings, the pendulum 

bob suspended by a spring hits any one of the four optical 

fibres which in turn, turns on the tilt sensor and information is 

sent to any remote device using arduino. The drawback with 

this system is that they use a spring to hang the pendulum 

which may wear off over a long period of time and also 

requires time to settle down after any vibration. 

Swapnil Sayan Saha and et al. discuss the importance of 

having a “microcontroller based earthquake detection system” 

[5] since their country is more prone to earth quakes. Not only 

that, but they also think about the chain reactions followed by 

any earth quake such as electrical line outburst, gas pipe 

leakage, etc. The system proposed by them shuts down all the 

electrical power stations and closes the gas connection valves 

in the incident of an earthquake or any natural disaster. Unlike 

other systems, they use Arduino mega. Gas sensor and 

earthquake sensor is connected and monitors the surrounding 

and sends messages to nearest mobiles using Bluetooth 

module. 

Angela Saraò and et al.have conducted an experiment in a 

senior class at a high school with the motive of creating 

awareness about seismic activities among school students. [6] 

They used an ADXL345 accelerometer, an arduino board and 

an open source software to create a low cost seismometer that 

records strong local motion. Unlike ADXL335, the above 

used one is more advanced and complex to use. Any one 

communication protocol has to be used in order to get 

readings and do the calculations. The led connected to the 

circuit blinks according to the intensity of the seismic waves. 

Students from Purdue University[7]has come up with a 

prototype that can be installed in tall buildings and to check 

real time seismic waves. They‟ve brought in a lot of 

calculation factors which can be modified according to the 

structure of the buildings. The prototype is tested in different 

environments and on various levels of the building.  

Supported by an Android app, the system is easy to use and 

shutting down the power, closing gas lines becomes easy with 

the app. 

III. OVERVIEW OF THE DEVICE 

The proposed device uses cutting edge technology 

components such as a highly sensitive accelerometer 

ADXL345 which can record from -16g to +16g, where g is 

the standard unit of acceleration. While facts say that most of 

the earth quakes start with a mild tremor and severity 

increases later. 

Those mild tremors are not felt by humans, therefore making 

them stay in the same place and putting themselves into a 

vulnerable condition. If the device can detect it and warn 

people about the disaster, it can buy them enough time to 

evacuate the place and take preventive steps. 

The warning system can be accompanied by a LED and a 

buzzer but on a larger scale, can be replaced by siren alarms 

and speaker announcements. The diagram below explains the 

components and concepts involved in the device and it is open 

to modification. 

 

Fig 1: System architecture 

As shown in the above diagram, the arduino micro controller 

is used as the main component which interacts with several 

sensors to find any unusual changes that can lead to a disaster. 

In that case, the warning system is triggered and sends a 

distress signal to user‟s mobiles. Here a high sensitive 

accelerometer is used to read horizontal, vertical and z-

dimensional waves from the earth. The threshold level needs 

to be set either manually or by using pre-defined values, an 

alarm can be set off when readings exceed the threshold level. 

Technology has provided us with several options to proceed 

with the idea. For example, instead of an accelerometer there 

are several other devices which can do the same job. Tilt 

sensor, Vibration sensor are such devices which are capable of 

detecting faults in earth plate‟s movements. Either the 

combination of both can be used or a single accelerometer 

would do. And we have two variants named ADXL335 and 

ADXL345. The appropriate model can be used.  

IV. METHODOLOGY 

Monitoring of Earthquake and Tsunami: The highly sensitive 

ADXL345 accelerometer constantly examines the waves of 

earth and the recorded information is sent to arduino for 

computation. Both the components are connected via hard 

wire and have to be at the same place. The arduino compares 

the received recordings with the threshold parameters and 
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generates a distress signal in case if it exceeds. The distress 

signal can be in the form of LED and buzzer at the affected 

location and notification is sent to remote mobile devices. 

 

 
Fig 2: Accelerometer pins 

Monitoring of flood: The moisture level sensor helps us in 

finding the level of water wherever installed. This component 

has to be installed away from the building such as parking, 

boundary and etc. Doing so will be useful in detecting the 

flood at a very earlier time and also helps in taking evasive 

action. Similar to accelerometer readings, threshold range can 

be defined for this too. 

Warning system: In the case of an earthquake or other 

calamities, proper warnings have to be made such as glowing 

LED and beeping buzzer. While implementing on a larger 

scale, it can be replaced with siren alarms. Also distress signal 

is broadcasted to the internet and can be received by any 

number of people having the android app installed. The LCD 

attached to the arduino microcontroller displays the necessary 

details for monitoring. It displays whether the device is in 

monitoring mode or in distress mode, if the user feels that the 

threshold level set is too low, and then it can be changed 

accordingly with the switches provided. 

Message to remotedevice: The Wi-Fi module attached with 

the device has to be connected to the internet via local routers 

or using mobile hotspots and will be sending data 

continuously to the Firebase cloud server. Later, the users 

having the android app can monitor the details like earthquake 

severity levels & flood alerts in real time by retrieving the 

data from cloud. 

V. WORKING 

Since the accelerometer is capable of detecting minute shakes 

which can be caused by movement of nearby heavy objects, 

the alarm might set off even when there‟s no real earthquake. 

This false alarm has to be removed by analysing „g‟ values. 

The accelerometer values are read in raw format and therefore 

it has to be converted into an appropriate format for real time 

detection of the earthquake. The values have to be converted 

to „g‟ and then later convert it into Richter scale equivalents. 

The device should read a value of 1g under still condition. We 

can decide that there‟s an earthquake or tsunami when the „g‟ 

value drops below 0 or above 1. 

g>0 || g<1 

The „g‟ value has to be less than zero or greater than one for a 

real earthquake. Apart from the accelerometer installed, 

there‟s also a moisture sensor which is capable of sensing the 

water level. Installing this in the parking lot can help in 

detecting flash floods. The device also has a led and a buzzer 

which goes off when there‟s a disaster. The LCD display 

constantly shows the status of earth waves and moisture level 

present. For floods, the sensor is designed in such a way that it 

can detect water levels only on readings after 700. So the 

device will raise a flood alert only when the reading crosses 

700 and it also should 900 at a rapid rate. By this we 

distinguish between real flash floods and avoiding false 

alarms which can easily be raised by leaky pipes, etc. 

 

 
Fig 3: Circuit diagram 

The device can be set up by installing the required 

components and the connections are to be made according to 

the circuit diagram shown above.  

There is a relay connected to one end of the circuit which acts 

as a trip system. It is very common that electrical accidents 

occur on the event natural disasters. The electrical short 

circuiting may lead to a huge fire accident which takes lives 

additionally. But this trip system avoids that by cutting off 

power supply to the buildings from the main power grid. 
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VI. APPLICATIONS 

Some countries are very prone to specific disasters but still no 

preventive steps have been taken to reduce the physical 

damages and live loss. Using proper technology can inform 

people about the upcoming disaster, giving them enough time 

to evacuate the place and to take relevant precautionary 

actions. The underlying principle is to use an accelerometer 

for detecting abnormal changes on any surface. The device 

can detect earthquake when placed on any flat surface, the 

same can be used to detect tsunami with making some 

modifications to the device, setting up the right parameters or 

by adding any extra components if needed. 

Since the device deals with vibrations, not only can be used to 

detect natural disasters but also for security purposes. ATM 

burglary has become common; burglars just dig up and take 

the whole machine. Installing this device with proper security 

specifications can avoid thievery. Sending message to police 

with the location of burglary is just another application of this 

device. Similarly, one can come use it in many fields. 

VII. RESULTS 

The device takes the calibration values while getting started 

and those values are stored in the microcontroller. This value 

is not stored in anywhere else, doing so will make the data 

vulnerable and can be lost easily. If the calibration values gets 

corrupted, then the device itself fails in doing correct 

calculations but by storing it in the microcontroller, it remains 

safe and calculation gets easier. The threshold value shown in 

the picture is used for defining the range. i.e. if the calibrated 

value is 0 and threshold is 26, then the device stays in 

monitoring mode for the values from -26 to +25.The device 

generates a distress signal when these values exceeds their 

range. 

 
Fig 3: Working of LCD display 

When either of the values exceeds the predefined range, then 

the distress message will be displayed in the LCD display 

accompanied by Buzzer and Led. 

 
Fig 4: Distress message in LCD 

The values from accelerometer and water level sensor are 

fetched from arduino and are getting displayed in the serial 

monitor. 

 
Fig 5: Accelerometer & water level sensor readings. 

Google offers a tool named Firebase in which one can sign up 

and get data storage for free with certain restrictions. This tool 

comes handy for systems which need cloud storage space. 

 

Fig 6: Google Firebase console showing real-time data 
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The hardware setup sends messages in codes which eases the 

process of retrieval. For example, Code 0(zero) stands for safe 

status, Code 1 for earthquake alert and so on. Based on 

satisfied conditions, the device sends code to Firebase. 

 

Fig 7: Firebase displaying no. of users and crash report 

Firebase also lets you know about the number of users using 

the application and notifies when it reaches maximum number 

of users in the free trial.  

 

Fig 8: Android application showing safe status 

The screenshot attached displays safe status of the installed 

location. Now, this is remote monitoring and the users will be 

safe as long as they keep away from affected locations. 

 

Fig 9: Android app showing warning status 

The alert changes in real-time and does not need any 

refreshing of app or server. It goes back to the safe status 

automatically when any of the disaster is no more happening. 

VIII. CONCLUSION 

Microcontrollers like arduino are being used all around the 

world for different purposes. The results of this research show 

that technology can be used for life saving processes too. 

Since the device is cost efficient, it is slightly delicate and has 

to be handled with care. The proposed idea can be further 

extended by using other available sensors and methods to 

detect various natural calamities. This detection and warning 

system will definitely be of some great importance to people 

living in calamity prone areas. 
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