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Abstract: This paper presents the designh and implementation of a low-cost, real-time Weather Station Monitoring System using
the Arduino platform. The proposed system is developed to continuously measure and monitor key environmental parameters
such as temperature, humidity, atmospheric pressure, rainfall, and light intensity. Various sensors are interfaced with the
Arduino microcontroller to acquire real-time data, which is processed and displayed locally as well as transmitted to a
cloud/server platform for remote monitoring and analysis. The system emphasizes accuracy, reliability, low power consumption,
and cost-effectiveness, making it suitable for rural, agricultural, and educational applications. Data logging and wireless
communication modules enhance the system’s capability for long-term environmental analysis and forecasting. The integration
of embedded technology ensures efficient signal conditioning, analog-to-digital conversion, and real-time data processing.
Experimental results demonstrate that the proposed weather monitoring system provides stable and accurate readings with
minimal latency. The developed prototype offers an optimized solution for real-time environmental monitoring and can be
further extended for 10T-based smart weather analytics. This system contributes to sustainable environmental observation by
offering an affordable and scalable weather monitoring solution.

Keywords: Arduino, Weather Station Monitoring System, Embedded Systems, Environmental Monitoring, Temperature and
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L. INTRODUCTION

In recent years,real-time environmental monitoring has become increasingly important due to rapid climate change, urbanization,
and the growing need for accurate weather forecasting. A Weather Station Monitoring System using Arduino provides a cost-
effective, reliable, and efficient solution for measuring and analyzing atmospheric parameters such as temperature, humidity,
atmospheric pressure, rainfall, and light intensity. Traditional weather monitoring systems are often expensive and complex, limiting
their deployment in rural or small-scale applications. The Arduino-based approach overcomes these limitations by offering an open-
source, user-friendly microcontroller platform that supports easy integration with various environmental sensors. With its flexible
hardware and software architecture, Arduino enables real-time data acquisition, processing, and transmission to cloud platforms or
local displays for further analysis. The proposed system focuses on designing and optimizing an embedded weather monitoring unit
capable of collecting accurate environmental data and presenting it in a structured format. The integration of sensors with Arduino
ensures precise measurement, while communication modules such as Wi-Fi or GSM allow remote monitoring and data logging. This
enhances accessibility, improves decision-making in agriculture and disaster management, and supports smart city applications.
Overall, the Arduino-based Weather Station Monitoring System represents a scalable and economical solution that combines
embedded technology with environmental sensing, contributing to the advancement of 1oT-enabled weather observation systems.

Il. HARDWAREDESCRIPTION
Materials we used in design of hardware are:

A. Arduino Uno

The Arduino Uno is the main controller used in a weather station monitoring system. It is based on the ATmega328P microcontroller
and acts as the central processing unit of the project. In an Arduino-based weather station, the Arduino Uno collects data from
various sensors such as temperature, humidity, pressure, and rainfall sensors.
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The board processes the sensor data using programmed instructions and then displays it on an LCD or sends it to a cloud/server
through communication modules like Wi-Fi or GSM. It has digital and analog input/output pins, which make it easy to interface
with different environmental sensors.

B. LCD16/2 Display
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The 16x2 LCD is commonly used in an Arduino-based weather station to display real-time environmental data. It can show 16
characters per line and has 2 lines, making it suitable for presenting parameters like temperature, humidity, and pressure
simultaneously.

In the weather monitoring system, the LCD 16x2 display is interfaced with the Arduino Uno using digital 1/O pins (or via an 12C
module for fewer connections). The Arduino processes the sensor data and sends formatted output to the LCD, allowing users to
view weather readings instantly without needing a computer.

The LCD 16x2 is preferred in research and academic projects because it is low-cost, easy to interface, consumes less power, and
provides clear visual output for embedded system applications like weather stations.

C. BMP280 Barometric Pressure Sensor
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Fig: BMP280 Sensor
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In a weather station monitoring system, the BMP280 measures atmospheric pressure in the range of approximately 300 hPa to 1100
hPa, which covers most weather-related pressure variations. It also provides accurate temperature readings that are used for internal
compensation of pressure measurements, ensuring reliable and stable output. The sensor includes an internal Analog-to-Digital
Converter (ADC) and factory-calibrated coefficients stored in memory to enhance measurement accuracy.

The BMP280 communicates with microcontrollers such as Arduino, ESP8266, or ESP32 via 12C or SPI interfaces, allowing easy
integration into embedded systems. Due to its low power consumption, high resolution, and compact size, it is ideal for real-time
weather forecasting, altitude estimation, and environmental data logging. Its high sensitivity enables detection of small pressure
changes, which is useful in short-term weather prediction and climate analysis applications

The BMP280 contains a piezoresistive pressure sensing element that detects changes in air pressure. The internal ADC converts
analog signals into digital data, which is sent to a microcontroller like Arduino Uno.

BMP280 is a compact, accurate sensor used to measure pressure and temperature in Arduino-based weather monitoring systems.
The BMP280 sensor measures atmospheric pressure and temperature and sends digital data to Arduino, enabling accurate real-time
weather monitoring.

D. DHT11 Temperature & Humidity Sensor
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Fig: DHT11 Sensor

The DHT11 sensor is a low-cost digital temperature and humidity sensor widely used in weather station monitoring systems based
on Arduino platforms. It is suitable for basic environmental monitoring applications in embedded systems and 10T projects.The
sensor provides digital output through a single-wire serial interface, which makes it easy to interface with Arduino microcontrollers
without requiring an external ADC.

E. LM393 Rain Sensor
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Fig: LM393 Sensor

The LM393 rain sensor module is a widely used rainfall detection device in embedded and loT-based weather monitoring systems.
It consists of a rain detection plate and an LM393 dual voltage comparator IC, which converts the analog signal from the rain-
sensing plate into a digital output.

When raindrops fall on the sensing plate, the water droplets create conductive paths between the tracks, changing the resistance.
This variation produces a corresponding voltage signal, which is compared by the LM393 comparator.
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1. PROPOSED SYSTEM
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Fig: Circuit Diagram of Weather Station Monitoring System Using Arduino

As shown in figure above The weather station monitoring system consists of an Arduino UNO interfaced with temperature-humidity
(DHT11), pressure (BMP280), and rain sensors. Sensor data is collected through digital and analog pins and processed by the
microcontroller. The measured environmental parameters are displayed in real time on a 16x2 LCD module using 4-bit
communication mode.

The image shows an loT-Based Weather Station Monitoring System built using an Arduino Uno as the main controller. In this
system, different sensors are connected to the Arduino to measure environmental parameters. The BMP280 sensor measures
atmospheric pressure and temperature and communicates with the Arduino through the 12C interface (SDA and SCL pins). The
DHT11 is used to measure temperature and humidity, and its data pin is connected to a digital pin of the Arduino. A LM393 Rain
Sensor Module detects rainfall and sends a digital signal to the Arduino when water is detected. The collected data is displayed on a
16%2 LCD display connected via 12C, allowing real-time monitoring of weather conditions.

V. RESULT
The Figure shows the actual Weather Station Monitoring System Using Arduino in Real Life

Fig. Actual Weather Station Monitoring System Using Arduino
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V. CONCLUSION
The weather station monitoring system using Arduino Uno successfully demonstrates a low-cost, reliable, and real-time
environmental monitoring solution. By integrating sensors such as DHT11 and BMP280, the system accurately measures
temperature, humidity, and atmospheric pressure and displays the data on an LCD module.
The project proves that embedded systems can be effectively used for continuous weather monitoring with minimal power
consumption and simple hardware design. Furthermore, the system can be easily upgraded with 10T connectivity for remote data
access and large-scale environmental analysis.
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