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ABSTRACT 

Temperature, pH, and total dissolved solid (TDS) are important indicators of water quality that affect various aspects. This research aims to 

develop a water quality monitoring system by implementing Internet of Things (IoT) technology based on Google Sheets. Based on the tests for 

each sensor - temperature, pH, and TDS - the results show that the system has an excellent level of measurement precision, with an average 

precision value of above 95%. The findings also indicate that Google Sheets can be utilized in IoT technology and can operate on more than 

one distinct computer device at the same time. The use of Google Sheets in IoT technology is highly effective, flexible, and user-friendly. The 

measured data can be automatically stored and can be visualized effectively.". 
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INTRODUCTION 

Water quality is a critical aspect that 
influences human well-being, aquatic ecosystems, 
and industries that rely on clean water supplies. 
Parameters such as temperature, pH, and Total 
Dissolved Solids (TDS) are vital indicators of water 
quality that affect various aspects, ranging from the 
health of aquatic organisms to the reliability of 

industrial processes (Ustaoğlu et al., 2020; Sharma et 
al., 2020; Chebet et al., 2020). 

Currently, technology has provided us with 
the capability to monitor water quality more 
efficiently. One way to achieve this is by utilizing the 
Internet of Things (IoT) technology. IoT enables 
devices to connect to the internet and transmit data 
in real-time, facilitating decision-making based on 
accurate and timely data (Ayvaz & Alpay, 2021; 
Nurelmedina et al., 2021). 

The implementation of the Internet of Things 
(IoT) technology in various aspects of life has 
experienced significant growth over the past few 
decades. Research utilizing IoT has been conducted 
by several researchers. Wilani et al., in 2023, 
conducted a study on noise level monitoring in 
laboratories based on IoT using the Blynk application. 
The results of their research indicated that IoT 
technology can effectively monitor sound intensity 
levels. Another study on monitoring patients infected 
with Covid-19 based on IoT using the Blynk 
application also demonstrated that IoT technology 

can display measurement parameters accurately 
(Amri and Pebralia, 2022). Furthermore, a study by 
Pebralia et al., in 2022, showed that IoT technology 
can be used to monitor forest fires with good 
performance. 

However, one of the challenges in 
implementing IoT is how to store, process, and 
analyze data effectively (Yadav et al., 2018; Banafa, 
2016). Google Sheet, as an easily accessible and user-
friendly cloud platform, offers a solution to this 
problem (Kusuma et al., 2022; Kulkarni et al., 
2016). By integrating IoT devices with Google Sheet, 
water quality data can be recorded, analyzed, and 
presented easily, quickly, and cost-effectively. 

Utilizing Google Sheet in an IoT-based water 
quality monitoring system offers various advantages, 
such as easy data access across different devices, the 
convenience of sharing data with others, and 
integration with various other analytical tools 
available on the Google platform. 

Given the importance of monitoring water 
quality and the potential integration between IoT and 
Google Sheet, this study aims to delve deeper into the 
implementation and practical applications of 
combining these two technologies in monitoring the 
parameters of water temperature, pH, and TDS. 

 
RESEARCH METHODOLOGY 

This research aims to create an affordable and 
efficient water quality monitoring system. The 
system is developed using low-cost instrumentation 
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components and open-source (free) software. The 
hardware block diagram is displayed in Figure 1. 

 
Figure 1. IoT-based water quality monitoring 

system block diagram. 
 

The hardware system of the smart water quality 
monitoring consists of two main parts: the input 
system and the output system. The input system is 
composed of electronic components, namely the 
Arduino Uno microcontroller, TDS sensor, 
temperature sensor, and pH sensor. The output 
system consists of electronic components like the 
WiFi module, smartphone, and computer. 
Furthermore, the software system for smart water 
quality monitoring is designed and executed using the 
Arduino Uno IDE program. 
 
Data Analysis 

There are two stages of data analysis conducted 
in this study. The first stage involves analyzing the 
measurement values from each of the temperature, 
pH, and TDS sensors. The aim is to determine the 
precision value of each sensor's measurements. To 
obtain the precision value, the following equation is 
used: 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 = (100 − 𝜎)%           (1) 

where σ represents the standard deviation of the 
experiment. The standard deviation value is obtained 
through the following equation: 

𝜎 = √
∑(𝑥𝑖−𝜇)

2

𝑁
                             (2) 

where 𝑥𝑖  is the i-th data, μ represents the mean 
value, and N is the total number of data points. If the 
precision value exceeds 90%, the water quality 
measuring device can be considered to have good 
performance. 

Subsequently, data analysis was conducted on 
the performance of the IoT-based monitoring system 
using Google Sheets. The monitoring system's 
analysis was carried out by remotely monitoring for 
1 hour through the prepared Google Sheets link. The 
monitoring system's performance was evaluated 
based on the system's ability to display data on 
different computer devices. During the monitoring 
process, the research team added powdered salt to 

the water solution being tested to observe 
fluctuations in TDS and pH values. Additionally, the 
team varied the water's temperature by mixing in hot 
water with the room-temperature test water, aiming 
to observe temperature fluctuations being 
monitored. 

 
RESULT AND DISCUSSION 
The Hardware System of Water Quality 
Monitoring 

The developed water quality measurement 
system aims to measure the temperature, pH, and 
TDS levels of water in real-time and from a distance. 
The water quality measurement system was 
developed by connecting the temperature sensor, pH 
sensor, and TDS sensor to the Arduino Uno 
microcontroller. The schematic of the measurement 
system is displayed in Figure 2. 

 
Figure 2. The hardware of IoT-based water quality 

measurement  
 

The power source used in this measurement 
system comes from a lead-acid battery. The utilized 
voltage is 5.5 V. In the hardware circuit, a module 
DC-DC step-down is integrated. The step-down 
transformer functions to reduce the incoming voltage 
in the circuit to the desired level. This is because the 
original voltage from the battery has a relatively high 
value, reaching 12 V. Therefore, this voltage needs 
to be reduced first to 5.5 V. 

 
Testing of Water Qualities by The Sensors 

This stage aims to measure the precision level 
of the water quality parameters, namely 
temperature, pH, and TDS, from the system that has 
been developed. The test was conducted by taking 
measurements to obtain 100 continuous data points. 
Figure 3 displays the graph of the water quality 
parameter measurement results. 
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Figure 3. Sensors test results: (a) temperature 
sensor test, (b) pH sensor test, (c) TDS 
sensor test. 

 
The precision level of each sensor was then calculated 
using equations (1) and (2). Table 1 displays the 
standard deviation values for measurements with a 
total of 100 data points and the respective precision 
values for each sensor. 
 
Table 1. The precesion values of each sensors 

Parameters The 
Number 
of Datas 

Deviation 
Standard 

Precision 

Temperature 100 0,03 99,97% 

pH 100 0,04 99,96% 

TDS 100 3,13 96,87% 

 
Based on the tests conducted, it can be observed that 
each sensor has a very high precision level, exceeding 
95%. This indicates that the system can be effectively 
used for measuring water parameters, specifically 
temperature, pH, and TDS. 
 
IoT-Based Water Quality Monitoring System 

Based on the test results of each sensor, as 
shown in Figure 3, it is evident that the measurement 
system has a very high level of precision. The research 
then proceeded to develop an IoT-based monitoring 
system using the Google Sheets application. Figure 4 
displays a screenshot of the coding used in creating 
the monitoring system. 

 

Figure 4. Screenshot of the IoT-based water quality 
monitoring code 

In this study, Google Sheets was used as the 
water quality monitoring application. This choice 
was made because Google Sheets can display 
measured parameters in real-time and is very user-
friendly. Additionally, the Google Sheets application 
is open-source, allowing users more flexibility in 
developing the monitoring display interface. 

After calculating the precision value of each 
sensor used and integrating the Google Sheets 
software into the device through the developed code, 
the test for the IoT-based water quality monitoring 
system was conducted. This test aimed to observe the 
performance of the developed monitoring system. 
Figure 5 displays the monitoring graph of 
temperature, pH, and TDS over a 1-hour period 
using Google Sheets. 
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(a) 

 
(b) 

 
(c) 

Figure 5. Graph of temperature, pH, and TDS 
monitoring results over a 1 hour and 17 minutes 
period (1.059x4s) displayed on Google Sheets. 

The delay between one data to the previous data 
is about 4 s. Therefore, the monitoring’s duration is 
1 hour and 17 mniutes. Temperature fluctuations 
occur at data point 938, as shown in Figure 5(a). The 
initial test water temperature, which was stable at 
28.75°C, experienced a significant fluctuation, 
reaching 33.13°C. This fluctuation resulted from the 
addition of hot water to the test sample. Fluctuations 
were also observed in the measured pH value. As 
seen in Figure 5(b), there are at least three significant 
fluctuation peaks. These fluctuations were due to the 
addition of powdered salt to the test water. In 
contrast to the temperature and pH parameters, the 
monitored TDS value of the water in the monitoring 
system experienced unstable fluctuations. This 
instability was due to the non-homogeneous addition 
of powdered salt to the test water. 

Overall, the graph for each water quality 
parameter can be displayed on various computer 

devices. Table 2 presents the readability indicators of 
the monitoring system on two different computer 
devices. 

 
Table 2. Monitoring system on two different 
computer devices. 

 Water Qualities Parameter 
 Temperature pH TDS 

Computer A On On On 
Computer B On On On 

 
One of the advantages of using Google Sheets 

in remote monitoring is its ease of use. Google sheet 
was used to record all data for the realtime. Also, it 
can display the data visualization in good way.This 
research produced a Google Sheets link that can be 
accessed by any computer or smartphone from a 
distance. Based on tests on two different computers, 
each computer was able to display the monitoring 
graph in real-time. The graph displayed on computer 
A was identical to the graph on computer B. Besides 
being able to display graphs as shown in Figure 5, 
Google Sheets can also present attractive visuals 
similar to those on websites, as illustrated in Figure 
6. 

 
(a) 

 
(b) 

Figure 6. Water quality monitoring display: (a) 
monitoring results at t = 15 minutes, (b) 
monitoring results at t = 65 minutes. 

  
CONCLUSION 

In conclusion, through this research, an IoT-
based water quality monitoring system using Google 
Sheets has been successfully developed. Based on 
tests conducted with 100 data points, each sensor 
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integrated into the measurement system 
demonstrated a very high precision level, with an 
average exceeding 95%. Furthermore, the Google 
Sheets application was successfully integrated into the 
monitoring system and could display water quality 
parameters in real-time. Testing on two different 
computers simultaneously showed that the 
monitoring system functions well and accurately 
displays monitoring data. 
 
ACKNOWLEDGEMENT 

The research team would like to express 
gratitude to Lembaga Penelitian dan Pengabdian 
Masyarakat Universitas Jambi (LPPM UNJA) for 
providing financial support based on contract 
number: 361/UN21.11/PT.01.05/SPK/2023, 
enabling the execution of this research and resulting 
in outcomes that can be published. 
 
REFERENCES 
Amri, I., & Pebralia, J. (2022). A Simple of IoT Based 

Social Contact Tracking for Infectious 
Patient using Ultrasonic Sensor: A 
Preliminary Study. JOP (Journal Online of 
Physics), 7(2), 19-23. 

Ayvaz, S., & Alpay, K. (2021). Predictive 
maintenance system for production lines in 
manufacturing: A machine learning 
approach using IoT data in real-time. Expert 
Systems with Applications, 173, 114598. 

Banafa, A. (2016). IoT standardization and 
implementation challenges. IEEE internet 
of things newsletter, 2016, 1-10. 

Chebet, E. B., Kibet, J. K., & Mbui, D. (2020). The 
assessment of water quality in river Molo 
water basin, Kenya. Applied Water Science, 
10, 1-10. 

Kulkarni, P. H., Kute, P. D., & More, V. N. (2016, 
January). IoT based data processing for 
automated industrial meter reader using 
Raspberry Pi. In 2016 International 
Conference on Internet of Things and 
Applications (IOTA) (pp. 107-111). IEEE. 

Kusuma, V. A., Putra, M. I. A., & Suprapto, S. S. 
(2022). Sistem Monitoring Stok dan 
Penjualan Minuman pada Vending Machine 
berbasis Internet of Things (IoT) 
Menggunakan Google Sheets dan Kodular. 
Jurnal Sistim Informasi Dan Teknologi, 94-
98. 

Nurelmadina, N., Hasan, M. K., Memon, I., Saeed, 
R. A., Zainol Ariffin, K. A., Ali, E. S., ... & 
Hassan, M. A. (2021). A systematic review 
on cognitive radio in low power wide area 

network for industrial IoT applications. 
Sustainability, 13(1), 338. 

Pebralia, J., Rustan, R., Bintana, R. R., & Amri, I. 
Sistem Monitoring Kebakaran Hutan 
Berbasis Internet of Things (IoT). 
Komunikasi Fisika Indonesia, 19(3), 183-
189. 

Sharma, R., Kumar, R., Satapathy, S. C., Al-Ansari, 
N., Singh, K. K., Mahapatra, R. P., ... & 
Pham, B. T. (2020). Analysis of water 
pollution using different physicochemical 
parameters: A study of Yamuna River. 
Frontiers in Environmental science, 8, 
581591. 

Ustaoğlu, F., Tepe, Y., & Taş, B. (2020). 
Assessment of stream quality and health risk 
in a subtropical Turkey river system: A 
combined approach using statistical analysis 
and water quality index. Ecological 
indicators, 113, 105815. 

Yadav, E. P., Mittal, E. A., & Yadav, H. (2018, 
February). IoT: Challenges and issues in 
indian perspective. In 2018 3rd 
International Conference On Internet of 
Things: Smart Innovation and Usages (IoT-
SIU) (pp. 1-5). IEEE. 

Wilani, L., Peslinof, M., & Pebralia, J. (2023). 
Rancang Bangun Sistem Monitoring 
Kebisingan pada Ruangan dengan Sensor 
Suara GY-MAX4466 Berbasis Internet of 
Things (IoT). STRING (Satuan Tulisan 
Riset dan Inovasi Teknologi), 7(3), 319-
328. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


