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ABSTRACT

The rapid development of the Internet of Things (IoT) has enabled real-time monitoring and data collection across
various domains, including environmental and weather monitoring. An IoT-based weather forecasting system uses
interconnected sensors and devices to collect atmospheric data such as temperature, humidity, pressure, and gas
levels, and transmits this data over the internet for analysis and prediction. In this system, the Raspberry Pi acts as
the central processing unit due to its low cost, compact size, and ability to interface with multiple sensors. It collects
data from various environmental sensors such as temperature sensors, humidity sensors, and pressure sensors, and
processes this data locally or sends it to cloud platforms for further analysis. The system continuously monitors
weather conditions and provides real-time updates through web applications or mobile interfaces. This helps in
improving forecasting accuracy, especially in localized areas where traditional weather stations may not be
available. Additionally, loT-based systems can be easily scaled and deployed in remote areas, making them highly
efficient for smart agriculture, disaster management.
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I. INTRODUCTION

Weather forecasting is an essential component in sectors such as agriculture, disaster management, aviation, and
environmental protection. Accurate and timely weather information helps in decision-making and reduces the risks
associated with sudden climatic changes. However, traditional weather monitoring systems rely on large-scale
meteorological stations that are expensive, complex, and often incapable of providing precise real-time data for
specific local areas.With the rapid advancement of the Internet of Things (IoT), it has become possible to develop
intelligent and cost-effective weather monitoring systems that provide continuous and real-time environmental data.
IoT enables the interconnection of sensors, embedded systems, and communication networks, allowing seamless
data collection, processing, and transmission over the internet. In an loT-based weather forecasting system, multiple
sensors are deployed to measure key atmospheric parameters such as temperature, humidity, atmospheric pressure,
rainfall, and air quality. These sensors are interfaced with a microcomputing platform such as the Raspberry Pi,
which acts as the central processing unit. The Raspberry Pi is preferred due to its low cost, compact design, GPIO
(General Purpose Input/Output) capabilities, and ability to run a full operating system, enabling efficient data
handling and processing.

The collected sensor data is processed locally and transmitted to cloud platforms using communication protocols
such as Wi-Fi, HTTP, or MQTT. Cloud integration allows for large-scale data storage, real-time visualization, and
advanced data analytics. Users can access this information remotely through web dashboards or mobile
applications, enabling continuous monitoring and analysis of weather conditions.
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Furthermore, loT-based systems offer scalability, flexibility, and ease of deployment, making them suitable for
remote and rural areas where traditional weather stations are not feasible. These systems also support integration
with data analytics and machine learning techniques to improve the accuracy of weather prediction over time.The
primary objective of this work is to design and implement a reliable, low-cost, and real-time [oT-based weather
forecasting system using Raspberry Pi. The proposed system aims to enhance localized weather monitoring,
improve data accessibility, and provide an efficient solution for real-time environmental analysis.

II. PROPOSED METHOD

The proposed loT-based weather forecasting system is designed to monitor environmental parameters in real time
using a network of sensors integrated with a Raspberry Pi 3B+. The system consists of multiple sensors such as the
DHT11 for measuring temperature and humidity, and MQ-series sensors (MQ135, MQ7, MQ8, and MQ2) for
detecting air quality and various gases. These sensors continuously collect atmospheric data and generate signals.
Since the MQ sensors produce analog outputs and the Raspberry Pi does not support analog input directly, an
Analog-to-Digital Converter (ADC) is used to convert these signals into digital form for proper processing. The
Raspberry Pi reads the digital data through its GPIO pins, performs necessary data processing, filtering, and
threshold analysis, and prepares the data for both local display and remote transmission. The entire system is
powered and booted using an SD card, which stores the operating system and application programs required for
system operation.

For user interaction and alert mechanisms, the system includes an LCD display and a buzzer. The LCD provides
real-time visualization of parameters such as temperature, humidity, and gas concentration levels, enabling users to
monitor environmental conditions directly. The buzzer acts as a warning system, triggering alerts when the sensed
gas levels exceed predefined safety limits, thereby enhancing safety and early detection of hazardous conditions. In
addition to local monitoring, the system is integrated with cloud technology to enable remote access and data
analysis. The processed data is transmitted to the ThingSpeak platform using Wi-Fi communication protocols. This
allows users to view real-time data, historical trends, and graphical representations through an online dashboard.
The cloud integration also facilitates data storage and supports further analysis, which can improve the accuracy of
weather forecasting over time.

Overall, the proposed method offers a low-cost, scalable, and efficient solution for environmental monitoring and
weather forecasting. It combines real-time data acquisition, intelligent processing, alert mechanisms, and cloud-
based visualization, making it highly suitable for applications such as smart agriculture, pollution monitoring, and
disaster management systems. Furthermore, the system is highly scalable and modular, allowing the integration of
additional sensors such as rainfall, wind speed, and atmospheric pressure sensors to provide more comprehensive
weather analysis. Multiple sensor nodes can be deployed across different locations, and their data can be aggregated
through cloud platforms for large-scale environmental monitoring. Security measures such as encrypted
communication and authentication protocols can be implemented to protect data integrity and prevent unauthorized
access. This system finds wide applications in smart agriculture, pollution monitoring, industrial safety, and disaster
management due to its ability to provide real-time alert.
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FIG: BLOCK DIAGRAM OF IOT BASED WEATHER FORECASTING SYSTEM USING RASPBERRY PI

Overall, the system demonstrates significant potential in applications such as smart agriculture, pollution
monitoring, industrial safety, and disaster management. Despite minor limitations related to sensor accuracy and
network dependency, the design remains flexible and can be further improved with advanced technologies like
high-precision sensors and intelligent data analysis models. Thus, the proposed system serves as a reliable and
practical approach toward building smart, connected, and sustainable environmental monitoring solutions.

IT1. SYSYEM ARCHITECTURE AND COMPONENTS

1. System Overview:
The system architecture of the proposed loT-based weather forecasting system consists of interconnected sensing,
processing, and communication units working together to provide real-time environmental monitoring. Sensors
such as DHT11 and MQ-series modules collect temperature, humidity, and gas data, which is then converted (if
required) and sent to the Raspberry Pi 3B+ for processing and analysis. The processed data is displayed locally
through an LCD and alerts are generated using a buzzer when threshold limits are exceeded. Simultaneously, the
system transmits data to a cloud platform via Wi-Fi for remote monitoring and visualization. This integrated
architecture ensures efficient data acquisition, processing, and user interaction in a compact and scalable design.
The Core Components:
i) Raspberry pi 3B+:
A compact single-board computer that acts as the central processing unit, handling data collection, processing, and
communication in the system.
ii) DHT 11 Sensor:
A digital sensor used to measure temperature and humidity in the surrounding  environment.
iii) MQ 135 Gas Sensor:
A gas sensor used to detect air quality by sensing gases like ammonia, CO2, and  other harmful pollutants.
iv) MQ 8 Gas Sensor:

A gas sensor primarily used for detecting hydrogen (H:) gas concentration.

V) MQ 2 Gas Sensor:
versatile gas sensor used to detect LPG, smoke, hydrogen, and other combustible gas.

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJSREM60531 | Page 3


https://ijsrem.com/

27 vy
¢
’g;JSREM‘%ﬁ

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 10 Issue: 04 | April - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

vi) MQ 7 Gas Sensor:
A gas sensor specifically designed to detect carbon monoxide (CO) levels in the air.
vii) ADC:
A module that converts analog signals from sensors into digital data that the Raspberry Pi can process.
viii) SD Card:
A storage device used to hold the operating system and application programs required for Raspberry Pi operation.
ix) LCD Display:
A screen used to show real-time environmental data such as temperature, humidity, and gas levels.

X) Thingspeak dashboard:

A cloud-based platform used to store, visualize, and analyze sensor data remotely through graphs and
charts.

xi) Power Supply:
Provides stable power to all components, ensuring smooth system operation.

2. Software Initialization:

The software initialization in the loT-based weather forecasting system using Raspberry Pi 3B+ is primarily carried

out using Python programming. Initially, the Raspberry Pi boots from the SD card, loading the operating system
(typically Raspbian OS) along with the required Python environment and libraries. During initialization, necessary
libraries such as GPIO for pin control, sensor-specific libraries for DHT11 and MQ sensors, and communication
libraries for Wi-Fi connectivity are imported. The GPIO pins are then configured to define input and output modes
for sensors, LCD, and buzzer. After setup, the program establishes connections with sensors and initializes data
reading functions, ensuring proper communication between hardware and software components.Once initialization
is complete, the Python script enters a continuous loop where it reads sensor data, processes it, and checks against
predefined threshold values. It also initializes network protocols to send data to the ThingSpeak cloud platform for
remote monitoring. Proper exception handling and delay functions are included to ensure stable operation and
prevent system crashes. This initialization process ensures that all components work synchronously, enabling
accurate data acquisition, processing, and transmission throughout the system. During initialization, the program
can also perform sensor warm-up and stabilization, especially for MQ-series gas sensors, which require a short
preheating time to provide accurate readings. The system may run initial test readings to verify whether all sensors
and modules are functioning correctly. If any component fails, the software can trigger an error message or alert,
improving reliability. Furthermore, auto-start mechanisms (such as cron jobs or systemd services) can be configured
so that the Python script runs automatically whenever the Raspberry Pi is powered on, ensuring continuous and
unattended operation.

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJSREM60531 | Page 4


https://ijsrem.com/

International Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 10 Issue: 04 | April - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

IV.RESULT

Fig: Output of the model
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VI. CONCLUSION

The IoT-based weather forecasting system using Raspberry Pi provides a reliable, low-cost, and efficient solution
for real-time environmental monitoring. By integrating sensors, data processing, alert mechanisms, and cloud
connectivity, the system enables accurate measurement and remote visualization of weather parameters. Its
scalability, ease of use, and ability to provide timely alerts make it highly suitable for applications like smart
agriculture, pollution monitoring, and safety systems, demonstrating its effectiveness as a modern, intelligent
monitoring solution.

VII. FUTURE SCOPE:

The proposed system can be further enhanced in several ways to improve its performance and functionality.
Advanced sensors with higher accuracy, such as DHT22 or BMP280, can be used to improve data precision.
Machine learning algorithms can be integrated to analyze historical data and provide more accurate weather
predictions. The system can also be extended by adding GPS modules for location-based monitoring and additional
sensors for parameters such as rainfall, wind speed, and UV radiation. Furthermore, mobile application
development can be incorporated for better user interaction and real-time notifications. Power optimization
techniques and the use of renewable energy sources like solar panels can make the system more sustainable.
Integration with other IoT platforms and big data analytics can further enhance scalability and real-time decision-
making capabilities.
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