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Abstract: Ecosystems, human health and the world economy are at risk from pollution. A comprehensive
study on the development of an environmental monitoring device using arduino, sensors and Internet of
Things technology is presented in this article. In order to provide important information for environmental
analysis and decision-making, the device is designed to provide immediate monitoring of air and water

pollution. Through calibration, testing and field testing, the device has demonstrated its ability to measure
Citation key pollutants such as carbon monoxide, nitrogen dioxide, pH, turbidity, temperature, and humidity. Real-
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life situations demonstrate effective tools for identifying pollution sources and facilitating timely
interventions in environmental management. This research contributes to the advancement of ecological
technology and demonstrates the importance of using effective preventive measures to deal with pollution
and promote sustainable development.
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INTRODUCTION

Human activities have led to a surge in
environmental pollution, creating a significant risk to
ecosystems, public health, and global progress. The
rapid growth of industries, cities, and agriculture has
played a role in deteriorating air, water, and soil quality,
resulting in climate change and loss of biodiversity. The
impacts of environmental pollution, ranging from
respiratory illnesses due to air pollution to contaminated
drinking water affecting millions, underscore the
urgency to accelerate and pursue innovative solutions.
To address these pressing issues, this document outlines
a thorough examination of the design and deployment
of pollution monitoring devices utilizing Arduino,
sensors, and 10T technologies. This device is crafted to
fulfill the critical need for real-time monitoring of air
and water pollution, offering valuable data for
environmental assessment and decision-making. It
presents a cost-efficient and practical approach to
environmental monitoring by continuously tracking key
pollutants like carbon monoxide, nitrogen dioxide, pH
levels, turbidity, temperature, and humidity. Through
rigorous measurement, evaluation, and field trials, this
study showecases the effectiveness and dependability of
air pollution monitoring tools across diverse settings.
Real-world scenarios demonstrate the device's efficacy
in pollution detection, environmental quality analysis,
and prompt intervention. This research contributes to
enhancing environmental governance through the
adoption of cutting-edge technologies, equipping
stakeholders with the means to consistently safeguard

global health and well-being. The subsequent section of
this paper delves into the methodology employed in
developing pollution assessment equipment, highlights
outcomes from tests and experiments, deliberates on the
implications of the results, and proposes avenues for
future research and application.

LITERATURE RVIEW

[1] Air pollution is a global problem that
requires effective monitoring methods to protect public
health and the environment. While carbon dioxide
(CO2) has traditionally been the main focus due to its
significant impact on climate change, particulate matter
(PM) has emerged as a critical pollutant with harmful
health effects. However, comprehensive air quality
monitoring often requires a significant investment. The
integration of advanced technologies offers promising
solutions to this challenge. Recently, a new approach
has been proposed that combines CO2 concentration
measurements with PM sensors and artificial
intelligence (Al) algorithms. This innovative platform
aims to simplify air quality monitoring by utilizing the
relationships between CO2 and PM concentrations,
potentially reducing costs and complexity. In a study
conducted in a Brazilian city, daily measurements of
CO2 and PM concentrations were collected from three
strategic locations over a month. The data analysis
revealed correlations between pollutant concentrations
across the monitored sites, which could enable efficient
estimation of PM concentrations based on CO2
measurements. This research highlights the importance
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of interdisciplinary efforts in addressing air pollution
challenges. By integrating sensor technology, Al
algorithms, and environmental science, the proposed
monitoring platform demonstrates the potential to
improve the accessibility and affordability of air quality
monitoring systems. In conclusion, the integration of
CO2 and PM measurements with Al-driven analysis
presents a promising approach to developing simpler
and more cost-effective air quality monitoring solutions.
This research provides valuable insights for sustainable
environmental management and the protection of public
health.

[2] Animal facilities play a vital role in
advancing scientific research involving animals,
encompassing various tasks such as breeding,
maintenance, and experimentation. Recognizing the
importance of these facilities, this dissertation focuses
on the development of a monitoring system to track
environmental variables, including temperature, relative
humidity, ammonia, and luminosity, within these
facilities. The objective is to automate this process by
utilizing open-source hardware and software to create a
prototype that is cost-effective and easily accessible.
Such a system would not only ensure the well-being of
animals but also assist in the management of technical
facilities, enable real-time shared monitoring, facilitate
prompt decision-making in response to abnormalities,
and provide a computerized record of environmental
conditions. After installing the prototype in the breeding
room of the IPEN animal facility, tests were conducted
using calibrated detectors to validate the accuracy of the
readings. The collected data confirmed a positive
correlation, thus validating the effectiveness of the
open-source sensors as a monitoring tool. This
dissertation makes a significant contribution to the field
by offering a cost-effective solution for monitoring
environmental factors in animal facilities. By leveraging
open-source technology, the developed prototype not
only improves accessibility but also promotes
transparency and reproducibility in research practices.
Furthermore, its ability to provide real-time data and
facilitate decision-making can lead to enhanced animal
welfare and more efficient facility management
practices.

[3] The idea of risk involves the probability of
negative consequences arising from the interaction
between natural or human-induced hazards and
vulnerabilities within a community. Vulnerability, on
the other hand, pertains to the circumstances that can
either strengthen or weaken a community's capacity to
endure the impacts of these hazards, encompassing
physical, social, economic, and ecological aspects.
Critical infrastructure, which includes systems and
assets crucial for the operation of a society, is
fundamental for the welfare and stability of any nation
or community. Nevertheless, in Bosnia and
Herzegovina, the absence of state-level regulations
governing critical infrastructure presents difficulties in

defining, evaluating, and protecting these essential
assets. This absence of a unified approach complicates
the establishment of comprehensive strategies for
safeguarding critical infrastructure. This article
emphasizes the necessity to define and assess measures
for protecting critical infrastructure in Bosnhia and
Herzegovina. It accomplishes this by reviewing and
analyzing existing documents, pinpointing
discrepancies and areas for enhancement. The intricacy
of the security framework, coupled with the distribution
of powers and responsibilities within the political
system, further complicates this task. Moreover, the
slow adaptation to emerging trends in protection and
rescue hinders the development of a coherent concept of
critical infrastructure protection in Boshia and
Herzegovina. Addressing these challenges requires a
collaborative effort involving policymakers,
stakeholders, and experts from various fields.

[4] The research presented in this study delves
into the possible uses of an inexpensive, adaptable data
logger that utilizes an Arduino Mega 2560 single-board
computer. While many projects typically rely on similar
hardware for specific purposes, this project takes a more
generalized approach in terms of hardware and software
architecture, enabling a wide range of measurement
campaigns across different fields. The flexibility of this
data logger was showcased through short-term
monitoring initiatives covering outdoor air quality,
human activities in an office setting, biking expeditions,
and exhaust gas monitoring from a diesel generator.
Additionally, the study introduces a method for
assessment and an evaluation framework to determine
the reliability of homemade low-cost scientific devices.
Insights gained during the development of the system
and subsequent short measurement campaigns informed
the assessment process. The evaluation indicated
positive results on most criteria related to the product,
demonstrating the system's effectiveness in carrying out
its intended functions. Nevertheless, unforeseen events
posed challenges during longer-term evaluation,
underscoring the intricacies involved in creating low-
cost scientific devices. To ensure the stability and
consistent performance of such designs, continuous
evaluation and regular engineering adjustments are
crucial throughout prolonged testing phases. This
emphasizes the importance of ongoing monitoring and
refinement to address any issues that may arise over
time, guaranteeing the dependability and durability of
low-cost scientific devices.

[5] The importance of collecting real-time data
cannot be overstated for individuals working in
hazardous environments, such as farmers, sailors,
travelers, and mining workers. It is crucial for them to
continuously  assess their surroundings. Regular
monitoring of various meteorological parameters
including air quality, rainfall, water level, pH value,
wind speed and direction, temperature, atmospheric
pressure, humidity, soil moisture, light intensity, and
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turbidity is essential in order to mitigate risks and
prevent disasters. The Internet of Things (IoT) plays a
significant role in advancing environmental standards
by providing innovative solutions for monitoring air
quality and treating water. A real-time smart monitoring
system based on loT is proposed, which leverages
different sensors, microcontrollers like Arduino Uno,
GSM, Wi-Fi, and HTTP protocols. This system
includes an HTTP-based webpage enabled by Wi-Fi,
enabling the transmission of data to remote locations.
Regardless of distance, users can track weather changes
from anywhere using this technology. The proposed
system represents a sophisticated, efficient, accurate,
cost-effective, and reliable weather station that is
suitable for regular environmental monitoring. Its
capabilities make it valuable not only for professionals
in hazardous industries but also for anyone interested in
monitoring environmental changes. By utilizing loT
technology, this system enhances sustainable living by
providing timely and actionable data for decision-
making, ultimately contributing to  improved
environmental standard and efforts in risk mitigation.

MATERIALS AND METHODS

Component Selection and Integration:

The design of pollution monitoring equipment requires
careful selection and coordination of various equipment
to provide accurate and reliable measurement of air and
water quality. The main components include an
Arduino Mega 2560 microcontroller, a Bluetooth
module (HC-05) for wireless data transmission, sensors
for air and water pollution detection, and
communication support.

Air Quality Sensors:

To monitor air quality, the device connects to the
MQ135 gas sensor to detect gases such as carbon
dioxide (CO2), ammonia (NH3) and benzene (C6HG).
The MQ135 sensor operates at 5V and provides digital
and analog output for accurate fuel gauge measurement.
In addition, optimum indoor and outdoor air quality is
ensured by monitoring temperature and humidity using
the DHT11 temperature and humidity sensor.

Water Quality Sensors:

To measure the quality of water, the device uses a
measuring device to measure the amount of particles
suspended in the water. Turbidity sensors use
transmitted and scattered light to accurately measure the
turbidity of water samples. In addition, thermometers
such as DHT11 and DS18B20 are used to measure the
temperature of water samples to monitor water quality.

Calibration and Testing:

Before being deployed in the field, all sensors undergo
a stringent calibration process to ensure accurate and
consistent ~ measurements.  Calibration  involves
correcting the calibration of the device and measuring
the calibration of the device against a known
calibration. The pollution monitoring equipment was

then tested in various environments to evaluate its
performance and reliability in real-life situations. Field
tests cover different areas, including urban areas,
industrial areas and natural environments, to evaluate
the suitability and effectiveness of equipment used in
different areas.

Data Acquisition and Analysis:

Data is easily collected from the Arduino
microcontroller, which records the readings at a
predetermined time. The collected data is transmitted
wirelessly to the central data processing unit via the
Bluetooth module for analysis. Data analysis involves
processing raw data, analyzing pollution, and making
recommendations regarding environmental quality. Use
analytical techniques to interpret data trends, identify
pollution hotspots and guide decision-making
processes.

Ethical Considerations:

Throughout the research process, ethical considerations
are important to conduct responsible research and
comply with ethical standards. Take steps to minimize
harm to people, animals, or the environment during
testing. In addition, appropriate permits and permits
were obtained from relevant parties to collect data and
conduct research at specific sites.
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Figure 1: Circuit Diagram

RESULT DISCUSSION

Research into the design and implementation of
pollution monitoring devices using Arduino, sensors,
and loT technology has led to significant results in air
and water monitoring. Thanks to careful calibration and
extensive testing, the device measures key pollutants
such as carbon monoxide (CO), nitrogen dioxide
(NO2), turbidity and temperature in a wide range of
environments. In urban areas, the equipment effectively
detects the level of carbon dioxide and nitrogen dioxide
during peak activity, providing instant information for
the decision on pollution reduction strategies. Similarly,
the device has shown to measure temperature and
temperature in a body of water, helping identify
pollution and remediation efforts. The findings
highlight the potential of air pollution testing equipment
to improve environmental monitoring capabilities and
support measures to protect human health and
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ecosystems. However, further research is needed to
address limitations such as measurement accuracy and
power consumption and to explore data analysis
techniques for model prediction of pollutants. In
general, the study shows the importance of
technological development in solving environmental
problems and supporting sustainable development.

CONCLUSION

In summary, the development and evaluation of
contaminant testing equipment is a priority in
environmental monitoring. Leveraging Arduino, sensors
and loT technology, the device offers effective and
reliable solutions for real-time monitoring of air and
water quality. Results from field tests show that the
equipment is effective in detecting pollution and
measuring the environment in different locations, from
urban to natural environments. This study emphasizes
the importance of measures to protect the environment
and reduce the negative effects of the environment on
ecosystems and human health. Going forward,
continued research and innovation will be critical to
improving the accuracy, reliability and usability of
pollution monitoring equipment, ultimately leading to

sustainability and protecting the earth's health and
biodiversity.
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