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Abstract
The Internet of Things (IoT) has become a major enabler for sustainable development and has begun to have an impact
on society as a whole. Marshes are significant ecosystems for the environment that are essential to biodiversity support
and ecological equilibrium. However, environmental changes and human activity are posing an increasing threat to these
fragile ecosystems. An Internet of Things (IoT)-based marsh monitoring system was created and put into operation to
gather data in real-time on a variety of environmental factors, such as wind speed, CO2 and hydrogen levels, temperature,
humidity, voltage, and current. The system makes use of a network of sensors spread out throughout the marsh, which
may promote sustainable development. send data to a central node for processing before sending it to a platform hosted
in the cloud. After that, an interactive online application is used to visualize the data, giving stakeholders important
information about the condition and health of the marsh. Because the suggested system makes it possible to monitor and
manage marsh ecosystems effectively, it may promote sustainable development.
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I. INTRODUCTION

Environmental conservation and sustainable digital transfor-
mation are thought to be made possible by the Internet of
Things (IoT). Supply chain management, smart cities, smart
industries, environmental monitoring, health, and water and
energy management are just a few of the application areas
where IoT is starting to show its true potential [1]. The Iraqi
marshes are one of the tourist areas in the country. This region
in southern Iraq has an aquatic ecosystem that is home to a
variety of animals [2]. The researcher (Abu Jerry) and his col-
leagues confirmed that the marshes are an archaeological area
with (250) archaeological mounds. This prompted those inter-
ested in heritage and archeology to add these marshes to the
World Heritage List and their global campaign to determine
the water levels sufficient for their survival as a protected en-

vironment [3]. With regard to plants, there are approximately
260 species of phytoplankton and parasitic algae, 89 species
of zooplankton, and 92 species of invertebrates. More than
41 species of marine fish live in the marshes [4]. Researcher
Thomas confirmed that the severe water shortage has led to
the depletion of more than 9,000 square kilometers of swamps
and lakes. Adding an impact on its picturesque nature, as well
as the number of residents and tourists. Fig. 1 Indicates the
nature and importance of this environment. Given the impor-
tance of swamps and the changes that occur in the swamp
environment and the preservation of existing organisms and
plants, it was necessary to build a remote monitoring system
using Internet of Things technology [5]. In [6] the researcher
explains that by the year 2020 50 billion devices will be con-
nected together due to the rapid and impressive progress in
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this technology.
In [7] asserted, it would be the same for the rest of the

world, which would turn into a ”growing nervous system”
capable of absorbing and managing new tools and objects.
In [8] asserts that an automated connection known as M2M
(machine to machine) is provided to a router by a service
provider, who then sends it to a cloud server environment
where it is collected and evaluated. IoT technology is based
on the electronic cloud that he defined. In [9] says that the
electronic cloud is a storage unit in the field of technology
with that newly developed phrase that has been used as an ef-
fective tool for the simpler exchange of electronic information
resources. In [10] indicated that this cloud includes tools for
data processing, archiving, storage, and retrieval as needed.
In [11] Both CSPs and ISPs provide services, and the cloud
adds an abstraction layer and is available even when com-
puter capabilities are limited. In [12] defined cloud computing
as a collaborative mode of supercomputing that combines
large-scale and scalable data storage, applications, and other
resources of distributed computing under the term cloud col-
laboration. In this research the microcontroller board called
Arduino Mega 2560 is based on the ATmega2560 family. 16
MHz crystal oscillator, USB interface, 14 PWM outputs, 16
analog inputs, 4 UART serial ports, and 54 digital I/O. DHT22
temperature and humidity sensor. These are low-cost sensors
that measure humidity and temperature. These sensors contain
a chip that converts analog data into digital data, resulting in
a digital signal that includes temperature and humidity. These
signals can be easily read by any microcontroller (MCU).
Through the YL-83 Rain Sensor, the airport sensor can sense
raindrops when they collect on the surface of the sensor and
send them as a digital signal sent to the Arduino. Then the
MQ8 hydrogen gas sensor The MQ8 is sensitive to smoke
and other flammable gases, and is increasingly used against
chlorine, fluoride, carbon, butane, propane, methane, alcohol
and hydrogen gases. The atmosphere of that environment.
The MQ8 sensor includes in its structure a variable resistor
that acts as a voltage divider that allows adjusting the sample
of the sensor’s digital output (DO), where the value of this
sample determines the output value corresponding to the state
(HIGH), and in other cases the words determine the value
of the minimum at which the sensor operates. We conclude
from this that there is a relationship between pressure and the
concentration of gases in the atmosphere, according to the
following:

• As the gas concentration increases, the voltage value at
the sensor output increases

• As the gas concentration decreases, the voltage value
at the sensor output decreases. In addition to the MQ-7
carbon dioxide gas sensor module:

Through this sensor, the percentage of carbon dioxide in the
surrounding environment can be known, as its concentration
can be measured from 10 to 10,000 parts per million. The
sensor uses less than 150 mA at 5 volts, and it can operate in
temperatures ranging from -10 to 50°C. Analog and digital
outputs are provided by this device. Using the on-board pre-
set, the digital output threshold level can be easily changed.
Microcontrollers such as Arduino can simply be connected to
the MQ-7 sensor module. As for the wind speed sensor, One
piece of equipment frequently used at weather stations to mea-
sure wind speed is an anemometer. This elegant anemometer
is designed to be in contact with the outside air to easily mea-
sure speed. with a voltage of 7–24 volts and direct current.
The voltage will range from 0.4 volts at zero wind speed to 2.0
volts at thirty meters per second. It sends an analog signal to
the Arduino. After that, a GPS sensor was added to determine
the location of each node. In addition, each node is equipped
with a voltage and current sensor to measure the energy con-
sumption there. These sensors work with wireless sensing
technology (WSN). Battery power powers all the smart sen-
sor nodes, and that data is collected, analyzed, stored in the
cloud, and transmitted via nRF (“Northern Semiconductor
Radio Frequency”) to the ESP32, which is a programmable
integrated circuit. The actual ESP32 comes in a variety of
designs. It also supports Wi-Fi and TCP/IP. It comes pre-
installed with TCP/IP. It also contains RAM, which is used
to store the data. And through the third node, which in turn
carries out the process of receiving and sending data, the third
node receives information from the first and second nodes
through the Esp32 processor and via the Wi-Fi network linked
to the NRF, through which all the information obtained from
the deployed sensors is received. in the environment. which is
responsible for providing data to that environment, and via the
transmission medium (nRF), transmission is done from the
first and second nodes in which the Arduino type (2560) was
used, and then the data is sent to the third node, which contains
the ESP32, and via the Internet as a transmission medium, the
data is sent to a database. Cloud (In the event that the Internet
is not available or the signal is weak, the information is stored
in the processor’s memory until the Internet connection is
secured between the third node and Firebase, and then the
interactive interface via the MIT APP application.

II. RELATED WORK

In [13] the researchers were able to monitor air quality. This
study used RFID, M2M, and sensor networks. In order to
reduce air pollution, cloud-based decision making enables in-
telligence to be integrated into traditional electrical equipment
to allow it to operate autonomously and reliably. Through
big data analysis, the intelligent air quality monitoring system
is flexible, reliable and efficient. Microcontrollers, wireless
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Fig. 1. Shows the nature of the marshes.

sensor networks (WSN), cloud computing, GPS, Service and
Android are major contributors to air quality regulation. In
the same context, and based on the implementation strategy.
In [14] Enables the design of an EMS using an Arduino Cloud
service hardware components DHT11 and ESP8266 where
connected DHT11. And thing speak to each other using ar-
duino IDE and android App. in [15] the efforts of the re-
searchers using LabVIEW technology, multiple sensors were
linked to analog sensor data that was measured and displayed
on a screen in LabVIEW using a graphical user interface
(GUI) in Smart Cities and direct ambient air quality moni-
toring in real time using that technology, and LabVIEW. A
real-time air quality monitoring system was introduced that
included carbon monoxide and nitrogen measurements, as
well as carbon dioxide and methane measurements. Through
that system, the system combats pollution in public places
and paves the way for reducing pollution. In [16] Monitoring
weather and ecosystem as an advanced weather monitoring
solution through the Internet of Things (IoT). It is an advanced
and useful way to connect Internet things and people to the
entire network of connected things through environmental
monitoring and management. Data is displayed graphically
and updated information from the port system can be accessed
online from anywhere in the world. In [17] (proposes a smart
agricultural strategy based on the Internet of Things. This
study introduced a soil moisture and temperature monitoring
system for agriculture. After inserting the sensors, it will
work automatically. Things speak cloud stores soil tempera-
ture and humidity for testing. And with Wi-Fi based on UDP

and HTTP, and one with Bluetooth Smart. All systems pro-
vided can remotely capture and display data on any device
connected to the Internet. In [18] were also able to monitor
the soil moisture and temperature of agricultural land and
control that process using the Internet of Things software sys-
tem on a cloud platform server and a cloud platform client.
Uploading data into the cloud server through TCP and trans-
mitting data of vital fungi affecting vital agricultural crops.
In [19] the researchers confirmed that the Internet of Things is
a technological tool that will greatly assist in research and Un-
derstanding the dynamics of wetlands, especially the wetlands
of the high andes, and their relationship to climate change,
which at least from the literature, has not been sufficiently
explored. As for [20] and where the environmental conditions
were monitored through the IoT KAA platform and temper-
ature control, Humidity, carbon dioxide and real-time data
transmission from sensors to web applications. To enhance
the capabilities of IOT, the researchers confirmed in [21] that
they was able to harness it in electronic games. Given the
flexibility of the Internet of Things technology, this flexibility
was exploited by the researchers in [22] smart homes to mon-
itor gas leaks, electricity meters, and others. This and many
applications that work with this technology. A comparison
was presented in previous studies with the study in this paper,
as this paper differs from what was mentioned in the Table I. It
contains three nodes instead of one and contains a number of
sensors for the marsh environment, determining the location
of each node, a measure of the voltage and current consumed,
as well as the structure of the database on the fire applica-
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