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Abstract: Wireless sensor networks has revolutionized the environmental monitoring field, enabling collecting and
analyzing real-time data over large geographic areas! A novel Wireless Weather Station is presented utilizing Long
Range (LoRa) technology for transmitting data remotely. The system integrates different environmental sensors like
temperature, humidifying, pressure, and rain sensors, along a LoRa transceiver module! The data is wirelessly
transmitted to a central database for analysis and visualization. The hardware and software architecture of the weather
station are described, detailing sensor integration with LoRa technology. Further, the results of field tests are presented
to evaluate system performance, including data accuracy, transmission range, and power consumption. Our discoveries
show the Wireless Weather Station's effectiveness and reliability using LoRa technology, showcasing its deployment
potential in environmental monitoring applications widely! This research drives the loT-based weather monitoring
systems advancement, providing cost-effective solutions for collecting and analyzing environmental data in remote or
inaccessible areas.
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. INTRODUCTION

Weather monitoring systems is a vital components in numerous sectors, including agriculture, transportation, and
disaster management. These systems provides critical datas on atmospheric conditions like temperature, humidity,
pressure, and precipitation, which are essential for decision-making processes, resource allocation, and risk mitigation
strategies. Traditional weather stations, comprising wired sensors connected to a central data collection unit, have long
been the cornerstone of meteorological observation networks. However, they are often constrain by limitations such as
restricted coverage, high installation and maintenance costs, and susceptibility to damage from severe weather
events.The advent of wireless sensor networks have revolutionized environmental monitoring by offering flexible, cost-
effective, and scalable solutions. Wireless technologies enable the deployment of sensor nodes in remote or inaccessible
locations, facilitating real-time data collection over vast geographical areas. Among the diverse range of wireless
communication protocols, Long Range (LoRa) technology has emerges as a promising solution for transmitting data
over extended distances while consume minimal power.In these projects, we propose the development of a Wireless
Weather System that harnesses the capabilities of LoRa technology for remote data transmission. By integrating
environmental sensors with LoRa transceivers, our system aim to overcome the limitations of traditional weather
monitoring systems while capitalize on the benefits of wireless connectivity. The primary objectives of our project are
twofold: to design a robust and energy-efficient weather station capable of collecting accurate environmental data, and
to establish a reliable communication infrastructure for transmitting this data to a central server or database.The
significance of our project lies on its potential to enhance the accessibility, coverage, and reliability of weather
monitoring systems, particularly in remote or underserved regions. By leverage LoRa technology, which offers long-
range communication capabilities and low power consumption, our Wireless Weather Station can operate
autonomously for extended periods without requiring frequent maintenance or battery replacement. This make it an
ideal solution for applications where access to power sources or network infrastructure is limited.In addition to address
practical challenges in weather monitoring, our project contributes to the broader field of 10T (Internet of Things)
applications. The integration of environmental sensors with LoRa technology exemplifies the potential of 10T devices
to collect, transmit, and analyze real- time data for various purposes, ranging from environmental monitoring to smart
city initiatives. Furthermore, the open- source nature of our project enables collaboration and innovation within the 1oT
community, fostering the development of new applications and solutions.In the following sections, we will delve deeper
into the principles of weather monitoring systems, the fundamentals of LoRa technology, and the design considerations
of our Wireless Weather System. We will discuss the hardware and software components of the system, the integration
of environmental sensors with LoRa transceivers, and the methodologies employed for data collection and transmission.
Subsequently, we will present the results of field tests conducted to evaluate the performance and reliability of the
system.
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Fig 1. Wireless Weather Station Using LoRa Technology

Overall, our project represents a significant step forward in the development of innovative solutions for environmental
monitoring and 10T applications. By leverage the capabilities of LoRa technology, we aim to create a Wireless Weather
Station that not only meets the requirements of traditional meteorological observation networks but also opens up new
possibilities for remote sensing, data analytics, and decision support systems in diverse domains.

1. PURPOSE

The "Wireless Weather Station Using LoRa Technology" project aims to create, develop, and deploy a cutting-edge
weather monitoring system that makes use of Long Range (LoRa) technology's capabilities for remote data
transmission.

The project aims to address the limitations of traditional weather monitoring systems, such as restricted coverage, high
installation and maintenance costs, and susceptibility to damage from severe weather events, by introducing a wireless
and energy-efficient solution.

1. METHODOLOGY

The beneath block outline mostly demonstrates the operation of the project wherein several parts are connected with a
Micro Computer and various sensors are connected with it. Here is a Sensor-Node block outline, where we connect
assorted sensors to retrieve weather readings from the air. Additionally, this information is transmitted through LoRa
for communication to the Gateway-Node.
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Fig 2. Sensor Node Block Diagram
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The block above simply illustrates the operation of the venture for the primary half. That is within this Project, the work
is divided into separate sections:

1. Sensor Node: In which different parts are linked with Micro Computer-Arduino, and distinct sensors are linked
with it. Here, these sensors collect data from the environment i.e., Climatic conditions using individual sensors and send
all the data to MCU- [Arduino]. Where the MCU-Arduino will transmit this data to the Receiver module using the
LoRa component.

Furthermore, this entire system obtains power supply from the battery we have attached with Arduino. This zone of
components must be ensconced, as this piece of equipment shall be placed elsewhere in the environmental site to gather
that plethora of weather readings. Along with this, the circuit could get damp from precipitation. Therefore, we
essentially need to position the rain sensor outside the enclosure while the other components remain sheltered.

LoRa

Fig 3. Entryway Node Block Diagram

2. In the Gateway: Node Block Diagram we only have two parts ESP32 and Lora. Where the transmitted data
from LoRa-Sensor Node shall be acquired by Gateway-Node LoRa and then forwarded to the internet via ESP32. Here,
with the Web browser or Thingspeak, the user can view/monitor the data. A LoRa-Based Weather Station necessitates a
Transmitter and Receiver circuit to communicate wirelessly.

Consequently, the Transmitter Circuit is referred to as Sensor-Node and the Receiver Circuit is known as the '‘Gateway'.
The Weather Station system can be positioned on a rooftop or any remote location just a few kilometers from your
position. Equipped with sensors like BME280-Barometric Pressure Sensor, along with a BH1750-Light sensor and a
Rain Sensor.

Essentially, this weather station can monitor the Environmental parameters such as Temperature, Humidity, Pressure,
Altitude, Dew Point, Rainfall, and Light Intensity.a) Here Arduino is the controlling circuit for Sensor-Node, where we
connect all sensors: BME280, BH1750, Rain Sensor, LoRa module to Arduino per the Circuit Diagram.b) BME280
sensor captures the environmental readings of Temperature, Humidity, Atmospheric Pressure from the Atmosphere and
transmits the data to Arduino [MC].c) Then, the BH1750 sensor gauges the Light Intensity in lux units and sends the
data to Arduino.d) Rain Sensor FC-37 will indicate the level of precipitation in that specific area.

And, 0% for no precipitation.e) All this data from Arduino will be transferred to the LoRa module and transmitted to
the Receiver LoRa module.f) And ESP32 is the control circuit for Gateway-Node, where LoRa Receives the data from
the transmitter LoRa at sensor-node.g) This data will be processed to the Web via Thingspeak and a web local server.h)
A URL will be generated in this process; this shall be utilized to monitor the Weather readings as revealed in results.i)
And a graph/chart will be generated in Thingspeak with these multitude of readings.

V. LITERATURE SURVEY
Past frameworks was present within the heritage are in a manner of talking on assortment of environment data or

transmission of the above data using ZigBee or GSM or Wi- Fi or some distant system/working. This multitude of
frameworks, despite the way that they measure similar boundaries yet they need something normal which is exactitude.
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People require accurate environment state of the reach they live in. For them to thrive and adapt as it requires, they need
to understand the surroundings.

Various frameworks collect data and anticipate future environmental data in this manner.No patter, no discernment are
made. This makes the expectation blunder slanted. This procedure is suitable on in a manner of persuading to where
there are not so various environment differences gone on inside the area i.e., it is consistent all over. Because
conventional expectation crashes and burns when the special cases are more. These days, weather conditions station
uses overpowering instruments to choose the environment of the city. These instruments are expensive, and it is
difficult to rely heavily on their precision.

V. DESIGN AND IMPLEMENTATION

T 1000manh 3.7V

Fig 4. Circuit Diagram-Sensor Node

Using jumper wires on the bread board, we connected the micro-controller in this circuit to each and every component
that was expected. where the battery powers the circuit's power source. Furthermore, since this circuit is not waterproof,
we need to protect it from moisture. By fusing all of the wires together, each association was securely connected.Free
associations cause errors in the data that was retrieved from the sensors.
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Fig 5. Circuit Diagram-Gateway Node

In this circuit, we are using an ESP32 advancement board in conjunction with a LoRa module as the receiver to collect
data from a transmitter via LoRa. This ESP 32 has an integrated BLE Bluetooth module and an in-built Wi-Fi module.
In order to transfer information to customers via WEB server, Thingspeak, or the Blynk application, we are integrating
a Wi-Fi module into it.
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VI. RESULTS AND DISCUSSION

A Circuit Connections Practically

Fig 1. Sensor- Node Circuit

Fig 2. Gateway-Node Circuit

B. Blynk Application

Fig 3. Blynk Mobile Application

© 1JARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 355


https://ijarcce.com/
https://ijarcce.com/

IJ A RCCE ISSN (0) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.102 :¢ Peer-reviewed & Refereed journal :¢ Vol. 13, Issue 5, May 2024
DOI: 10.17148/IJARCCE.2024.13553
C. ThingsSpeak Server
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Fig 4. Field Charts of Weather-ThingsSpeak
VII. FUTURE SCOPE

We recommend using long-range specialized techniques in future work to increase the information-sending distance.
Similarly, we recommend using the weather station to forecast the weather for the next few days as well as the current
period. We sincerely hope to move forward with expanding the equipment framework in order to improve energy
efficiency and increase transmission distance. Additionally, we must incorporate remote actuator control components
into the administration programs. In addition, we need more flexible additional modules that the design can randomly
consolidate, as well as a more flexible connection point plan for future weather stations.

VIIl.  CONCLUSION

As a result of this journey, the goal of developing an 10T and inaccessible system that can monitor the climate boundary
has been accomplished. Wi-Fi will be used to connect the climate station and sensor station. It is restricted to secure
areas but corresponds much better over longer distances. People can check online on the page where the climate design
creates specific strides and issues in fact in the most important scenario for monitoring the climate boundaries using
inaccessible watching organization devices. This will enable the system to start and ThingSpeak to start appearing in
sensor data via a graph, making the process of checking the climate boundaries even more successful with Wi-Fi
affiliation. additionally, thingspeak can be used to view this information.
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