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dwellers to take necessary precautions.
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Abstract: This study mainly focuses on the development of a model weather station to measure weather data: temperature,
relative humidity, atmospheric pressure, wind direction, speed, and rainfall. This type of weather station has been designed
to perform unmanned measurement of weather data. The measured date wirelessly transmits to the remote station for logging
and display the information to different smart gadgets. This wireless connectivity has been planned using Wi-Fi connections
which establishes mesh network for reliable data communication. Furthermore, our consistent outputs do help for the
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Various industries, including agriculture, transportation, and disaster relief, depend on
accurate weather monitoring for their operations. Traditional weather monitoring devices often
involve high costs, immobility, and require complex infrastructure. This has created a demand
for portable, affordable, and user-friendly solutions that deliver real-time weather information.
The emergence of 10T technology has paved the way for innovative, mobile weather monitoring
systems. The Smart Portable Weather System addresses this need by integrating real-time data
collection with 10T connectivity, enabling users to access vital meteorological information
easily and efficiently, even in remote locations.

The Smart Portable Weather System leverages 10T technology to efficiently collect and
disseminate environmental data using networked devices like the ESP32 microcontroller. Key
sensors, including the DHT22 (temperature and humidity), BMP180 (atmospheric pressure),
and LDR (light intensity), provide accurate readings but require regular calibration to maintain
performance [1].

The ESP32 is valued for its cost-effectiveness, integrated connectivity, and energy
efficiency, enabling real-time data transmission to cloud platforms. Cloud integration enhances
data storage and analysis capabilities, although challenges such as poor internet connectivity
can arise, which local data storage can mitigate [2].

The system was designed to meet specific requirements, including monitoring critical
parameters, ensuring usability and portability, providing real-time cloud access, and achieving
energy efficiency through solar and battery power. The architecture includes data collection,
processing, and cloud transmission, facilitated by secure communication protocols [3].

Prototyping confirmed the system's interoperability and performance, with optimizations
aimed at enhancing battery life. The overall configuration incorporates various components,
with a total cost of 980 GH¢.

The system effectively demonstrates reliable data transfer and user-friendly access via
mobile applications. However, limitations include the need for regular sensor calibration,
potential improvements in LDR performance, and enhancements to the user interface. With a
battery life of 10-12 hours and the option for solar integration, the system is well-suited for
real-time environmental monitoring, particularly in agricultural and remote applications. Future
work should focus on refining these aspects to broaden the system's applicability.

Table 1 highlights the efficiency and overall value of each component, underscoring their
contributions to the system's performance and effectiveness in weather monitoring applications.

Table 1- Component Summary
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COMPONENT/< sS4l SPECIFICATION/<ia) 54l EFFICIENCY/ 5sus)l VALUE (GHg) / (<t Ly  la2) 408l
ESP32 Microcontroller High energy efficiency; supports Wi-Fi and Bluetooth 500
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DHT22 Temperature/Humidity Accurate in moderate conditions; low power consumption 140
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BMP180 Atmospheric Pressure Reliable pressure readings; useful for altitude estimation 35
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LDR Light Intensity Effective in low light; sensitive to ambient light changes 30
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Display Clear visibility; low power
OLED/LCD 43 FCURI PR ECINE, T > PUCA - T 210
Li-Po Batt Power Supply Rechargeable; provides adequate power for portable use 65
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The Smart Portable Weather System integrates environmental sensors, data processing, «col—ilud allaag i S5l 5 3 gal Joanall SO U o gl Al Lai ey

and cloud communication into a compact solution for real-time weather monitoring. Utilizing
the DHT22 for temperature and humidity, BMP180 for atmospheric pressure, and LDR for light
intensity, the system provides reliable weather data accessible both locally and remotely via
cloud services. Key outcomes demonstrate its accuracy, dependability, and effective power
management, supported by a rechargeable battery and optional solar panel for enhanced
portability. While improvements are needed in sensor calibration, LDR performance in low
light, and the user interface, the system remains a valuable tool for applications in agriculture
and environmental monitoring. Future research should focus on enhancing sensor accuracy to
further improve user experience and decision-making based on reliable environmental data.
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