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Abstract  One of the natural resources that is vital to our 
existence as humans is water. Since humans use water in 
their daily lives, it is essential to check the water level to 
solve extensive water supply especially during major crisis 
period. It is the most significant to make it available and 
avoid wastage. Background study highlights some earlier 
work on using GSM network services to monitor our 
system and also specifies the creation of a prepaid water 
metre system that lets for remote monitoring and charging 
of water intake without the need for human involvement. In 
this paper, we proposed a model that is described along 
with web-based data acquisition platform integrated to 
retrieve data through cellular networks. Using this 
technology many people like farmers are aware from time 
to time of their water level condition especially in summer 
or dry time in their different urban, semi-urban, or rural 
areas so that they use their water as per their demand. Our 
Internet of Things (IoT) based system also gives an 
automated alarm system that can send a message to its 
registered user for a drop of water level of any resources at 
their area. Therefore, our project is to develop an 
architecture which can measure volume of water in 
different water bodies along with geographical location. A 
mobile based application has been developed for real-time 
search along with water level status. So, it will help to 
balance our ecosystem. Our long-term goal is to provide a 
more reliable source of drinking water for the inhabitants 
of the locality. 

Keywords  Cloud Computing, Cloud of Things, 

Embedded Technology, General Packet Radio Service 
(GPRS), Global System for Mobile Communication 
(GSM), Internet of Things (IoT), Smart Village 

1. Introduction
Human behavior has been altered by digital technology 

for many years and continues to do so. Most recently, 
social distancing due to the pandemic has prompted many 
aspects of our lives to move online, resulting in virtual 
meetings with friends and peer support. 

In India, the digital revolution has generated several 
opportunities. India's internet penetration rate is quite high, 
necessitating the need to make the country digitally active. 
Smart City, Make in India, and Digital India are just a few 
of the important projects that the Indian government is 
working on. The rate of internet penetration in rural areas is 
increasing, but at a slower rate than in metropolitan areas. 

Human behavior is influenced by the usage of digital 
technology, which can be both positive and detrimental. 
The impact is greatest in young childhood and adolescence, 
when brain changes have been documented using brain 
imaging techniques. While there is no specific evidence 
that spending too much time online is harmful, it is widely 
accepted that the use of digital technology should be 
understood such that time spent online is purposeful, 
motivating, goal-oriented, and surrounded by a strong 
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social support network. When used properly, digital 
technology promotes a positive sense of well-being that 
enhances both personal and professional connections. 

Technology's progress has confirmed that it acts a 
significant part in our lives. We use it in our everyday 
activity all day long. Technology has made people so 
reliant on it that businesses are now formulating plans 
based on it. With the advent of the e-commerce business, 
the traditional mode of interaction between a trader and a 
consumer has significantly changed. When we go to a 
cafeteria, we begin by photographing the food to publicize 
on social media before trying it. When we travel, it's the 
same way. Rather than living in the moment, we want to 
capture it. We are, in a sense, becoming addicted to it. 
Gaming addiction in youngsters is a good illustration of 
this, as it has a negative impact on their academic 
performance. 

We now communicate more via phone calls and emails, 
which have mostly supplanted eye-to-eye meetings. We 
can't reject that technical revolution has had an impact on 
the social link that we humans allocate. The times we spent 
with our friends and families have become a distant 
memory. In some ways, we're trapped in a digital cave 
from which we must exit and start living in a healthy 
setting. 

We hear bogus news every day in some shape or another. 
For these folks, social media platforms have become a 
hotbed for extending bogus news. It has a societal impact. 
People are more likely to believe such misrepresentation 
than to trust on print media for perfect and established 
information. The society's opinion is designed by the 
matter provided in the media. 

In this sense, we allow technology to control our 
emotional, social, societal, and personal conduct. However, 
in the long run, we must aspire to use it properly to increase 
productivity in our everyday routine. Instead of being the 
master of our life, it must serve as a supplement. 

Villages in India will soon be transformed into smart 
villages as the Indian government implements the Smart 
Village initiative. The smart village plan will promote 
digital inclusion, allowing for improved access to services 
via IT-enabled platforms. As a result, the Internet of Things 
(IoT) plays a significant part in India's Smart Village. 

Every physical object, or thing, in an IoT-enabled Smart 
Village will be connected to the Internet, allowing users to 
keep track of its status and control it remotely. This will 
make it easier for users to access the services supplied by 
such objects as and when they are needed. 

IoT may be utilised to develop Smart Agriculture, Smart 
Dairy, Smart Schools, Smart Healthcare, and Smart Grid 
solutions in a smart village. In agriculture, the Internet of 
Things can be utilised to better manage the resources used 
in crop production. 

Expanding approach to upgraded and long-term aqua 
and hygiene facilities is crucial for growing individual 
funds and unlocking rural areas' growth potential. The 
World Bank Group construct on a broad span of initiatives 
to improve approach to transmitted water and eliminate 
wide exposed excretion, with a particular concentrate on 
institutional development, capacity structure, and the use 
of community-based participatory techniques [1, 2]. India's 
economy grew at one of the quickest rates in the last 
decade, but it is now showing symptoms of slowing. 
Among 2004 and 2011, Averaged growth rate of India is 
8.3 percent per year, including the global financial crisis 
[3]. 

Many states in India, like Maharashtra, Kerala, Punjab, 
and Telangana, the Rural Water Supply and Sanitation 
Program Project (RWSS) for India aims to develop the 
functioning of its Rural Water Supply and Hygiene 
Program in terms of planning, implementation, and 
supervising, as well as to increase entry to high-quality, 
long-term facilities in suburban villages and 
water-shortage and water-worth-touched areas [4, 5]. 

The key objective of this investigation is to blueprint a 
framework to monitor a water level from different water 
sources in different urban, semi-urban, or rural areas [6]. 
People can aware the water level where they lived and from 
this they maintain the use of water especially in summer 
time when the crisis of water is very high [7]. The Internet 
of Things (IoT) based system given during this study is 
going to be useful to attain such a task. Figure 1 describes 
the proposed system experiment of this study allows 
preserving track of a water level from different water 
sources continuously [8]. 
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Figure 1.  Proposed system to keep track of water level from different water sources 

Figure 2.  Proposed intelligent monitoring system to keep track the status of the tank 

A vast variety of Level Switches have been documented 
and are in some cases commercialized [9, 10]. Ultrasonic 
sensors are the most commonly used non-contact water 
level sensors as they are simple to fix contactless water 
level measurement systems [11]. Ultrasonic sensors, on the 
other hand, are distressed by changes in air temperature 
and might expose floating forms of rubbish. The radar is 

also accustomed to keeping track of the water height [12]. 
To obtain a more accurate value, ultrasonic sensors can 

be placed at a specific section of the tank, calculating the 
liquid level using the time of flight of an ultrasonic wave 
and a correlation with tank dimensions [13]. 

Data to be collected from the tanks and observe them, 
remote monitoring and data collection systems are required. 
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As a result, it is vital to design a system that is accurate, 
quick to measure, and easy to install and use, but also has 
an intellect that makes decisions in real time and notifies 
and communicates as needed [14]. 

The sensors used to measure alters in the liquid position 
of the tank collect data, which is then stored in the system's 
memory [15, 16]. A server takes data from the on-board 
microcontroller through a GSM/GPRS network, records it 
to a database, and graphically displays it on a webpage. 
Figure 2 shows how intelligent monitoring systems aid in 
tank management by analysing the health of the tanks on a 
regular basis, allowing for optimal logistical product 
supply and minimal inventory keeping [17, 18]. 

2. Background Study
This section describes some previous work on 

monitoring our system with GSM network services [19, 
20]. [21] presented work on the development of a Prepaid 
Water Meter System for prepaid charging of water intake 
via distant observing with no human interaction. This 
technology guarantees accurate and timely water billing as 
well as the prevention of water misuse. However, [22] 
created a water metre reading using a GSM network that is 
suited for distant locations in order to observe the water 
metre reading before any billing process. This may 
decrease the need for human resources to read the metre 
and issue a bill. [23] also worked on monitoring electrical 
metre readings using a GSM network. The technology was 
capable of monitoring metre readings and sending a billing 
SMS to the authorised centre. When the authorised 
individual is unable to reach the metre, this could lower the 
number of estimated readings [24]. 

In [25], the proposed technology was utilised to boost 
agriculture by maintaining the water quality of agricultural 
ponds. Artificial intelligence (AI), the Internet of Things 
(IoT), and mobile internet are examples of advanced 
technology that can help solve some of the world's 
problems [26]. Their research focuses on innovative 
methods to smart farming (SF) from 2019 to 2021, 
including examples of data collection, transmission, 
storage, analysis, and appropriate solutions. The notion of 
smart farming [27] was born as a result of IoT sensors' 
ability to aggregate data about their agriculture land in real 
time. [28] proposes a solution to these issues by allowing a 
farmer to monitor and control numerous activities using his 
cell phone. Data is communicated from numerous sensors 
installed in the agricultural field to the controller using 
GSM and DTMF technology, and the status of the 
agricultural parameters is reported to the farmer, allowing 
him to make appropriate decisions. The aim of this paper in 
[29] is to generate a system that utilizes sensors to check 
temperature, humidity, moisture, and even the movement 
of animals that may abolish yields in cultivated grounds, 

and then an SMS notification are sent as well as an app 
notification to the farmer's smartphone via Wi-Fi/3G/4G in 
the event of a discrepancy [30, 31]. 

3. Mathematical Formulation
Calculating the exact volume of water in the pond is 

critical since it will determine the sort of filter, pump, and 
treatment that will be necessary to maintain the water and 
ecosystem for fish culture [32, 33]. 

3.1. Pond Volume Calculation 

In the below equations, the average length, average 
width, and average depth are represented by L, W, and D 
respectively. 

For a rectangular pond, the surface area (SAR) and the 
total volume (V) are calculated by below equation (1) and 
equation (2) respectively. Figure 3 illustrates the circuit 
diagram that calculates the volume of rectangular pond 
[34]. 

WLSAR ×=  (1) 

DSAV R ×=                 (2)

The total volume of an irregular pond is measured by 
equation (3): 

DWLV ×××=
3
2

  (3) 

For a circular pond, 
The surface area (SAC) is calculated using the equation 

(4) and equation (5): 

2RSAC ×= π  (4) 

Where, 

2
WR =      (5) 

Total pond volume is calculated by using equation (6): 

DSAV C ×=    (6) 

For oval pond, the surface area (SAo) is calculated using 
equation (7): 

22
LWSAO ××= π      (7) 

Total pond volume is calculated by equation (8): 

DSAV o ×=   (8) 
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Figure 3.  Circuit diagram to calculate the volume of the rectangular pond 

Figure 4.  Circuit diagram to calculate the volume of the circular pond 
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3.2. Working Principle 

We developed a mobile application which can get 
information about different water bodies in a particular 
region. Initially, we have collected the basic information 
like length (L), width (W), and depth (D) of water body 
along with its Google map location [35]. Figure 5 shows 
the login page of our mobile application where users can 
enter the information of the mobile application. 

Figure 5.  Data entry page our mobile application 

After that, our mobile application can calculate water 
capacity of the water body using equation (1) – equation 
(8). Figure 6 shows the new reservoir page of our mobile 
application. 

Figure 6.  New reservoir page our mobile application 

Each water body has been installed our proposed circuit 
diagram as illustrated in figure 3 and figure 4. Now, when 
the circuit is get started, the created sound signal is sent by 
the ultrasonic sensor to the water tank's bottom. We can 
calculate the water depth using ultrasonic sensors by 
computing the gap between the transceiver and the water's 
surface [36]. 

3.3. Mobile Application Architecture Stack 

Our client-side framework has been developed using 
AngularJS. It has everything you need to control user input 
in the browser, alter data on the client side, and manage 
how elements appear in the browser view. Our goal with 
AngularJS is to create a framework that makes developing 
web applications utilising the Model View Controller 
(MVC) framework [37]. 
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Node.js was used to run all of our server-side code, 
including the webserver, server-side scripts, and any other 
web application functionality. Because the webserver and 
the accompanying web application scripts are both 
operating in the same server-side application, the 
webserver and the scripts can be much more tightly 
integrated. The webserver can also be run as a Node.js 
module on the Node.js platform. Apache is working on 

configuring new services or server-side scripts here. 
In the Node.js-to-AngularJS stack, the Express module 

serves as the webserver. It is simple to configure, 
implement, and control because it runs on Node.js. The 
Express module adds numerous crucial components to 
Node.js for managing web requests. It allows you to create 
a working Node.js webserver with just a few lines of code. 
Figure 8 illustrates the basic website application model. 

Figure 7.  Flow chart of proposed diagram 
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Figure 8.  Basic web application model 
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Our application's architecture is based on the Concept 
View Controller (MVC) model (Figure 9). Our client tier 
(View) was built with AngularJS and written in JavaScript, 
HTML, and CSS. The user can interact with this level of 
the architecture to access the functionalities of our 
application. Initially, s can search any place and send 
HTTP request with a Google Map location (LAT/LONG). 

The Business Logic Tier (Controller) was created in 
NodeJS and ExpressJS, and it represents an Application 

Server that may operate as a communication bridge 
between the Client Tier and the Database Tier. This tier is 
capable of serving HTML pages to the user's device as well 
as accepting HTTP requests from the user and responding 
appropriately [38, 39]. 

Our Database Tier (Model) has been hosted MySQL. 
This is where we can store all of the reservoir information 
our application needs to function [40]. Figure 10 shows the 
reservoir navigation page of our mobile application. 

Figure 9.  Web application architecture 

Figure 10.  Reservoir navigation page of our mobile application 
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4. Conclusion and Future Works
In India, water scarcity is a year-round problem that 

touches nearly ten lakhs people. Additionally harming 
India's vast rural and urban populations, water scarcity has 
a significant impact on the ecology and farming. Only 4% 
of the world's fresh water resources are in India, in spite of 
a population of above 130 crores people. Agriculture 
Therefore, our project is to develop an architecture which 
can measure volume of water in different water bodies 
along with geographical location. A mobile based 
application has been developed to real-time search along 
with water level status. So, it will help to balance our 
ecosystem. Our long-term goal is to provide a more reliable 
source of drinking water for the inhabitants of the locality. 
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