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Abstract: WeatherAlert is an automated system for delivering essential weather notifications via email,
enabling users to stay updated with critical weather information in real-time. Leveraging the Open-Meteo
API, WeatherAlert retrieves accurate, up-to-date weather data, including temperature and precipitation
forecasts, to monitor potential hazards such as extreme heat and heavy rainfall. Upon detecting weather
conditions that surpass defined thresholds—such as temperatures exceeding a safe limit or significant
precipitation levels—the system promptly sends email alerts to users. These alerts aim to enhance users’
awareness and preparedness by allowing them to take preventive actions as needed.

Developed with Python for seamless data retrieval and email automation, WeatherAlert is designed to deliver
notifications efficiently and reliably. The system's scheduled automation, managed through Task Scheduler,
operates at regular intervals without requiring user input. It is especially suited for applications in both
personal and professional contexts, including agriculture, construction, and event management. By enabling
timely notifications for significant weather events, WeatherAlert contributes to improved readiness and
reduced disruption due to adverse weather conditions.

|. INTRODUCTION

WeatherAlert is a pioneering application crafted in Python, specifically designed to deliver real-time weather
notifications that enhance safety and preparedness through automated email alerts. With a foundation in
Python, APIs, and integrated email functionality, WeatherAlert responds to the increasing demand for prompt
and reliable weather data across diverse fields such as agriculture, construction, and personal safety. This
application stands as a technologically advanced solution for weather monitoring, equipping users with
automated email alerts that simplify the tracking of critical weather events, including heat waves and heavy
rainfall.

Utilizing the Open-Meteo API, WeatherAlert provides precise, location-based weather data in real-time,
offering users detailed insights such as hourly temperature forecasts and precipitation levels. By continuously
monitoring weather data and comparing it against predefined thresholds—such as elevated temperatures or
substantial rainfall—the system triggers immediate notifications sent directly to the user’s email. This
autonomous system supports users in making informed, timely decisions, bolstering their ability to manage
adverse weather conditions effectively.

A key feature of WeatherAlert is its accessibility; it eliminates the need for manual weather checks by
automatically sending email alerts. This function is particularly advantageous in industries where weather
variations have significant implications, such as agriculture and event management. The streamlined email
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notification system allows users, even those with limited access to weather apps or websites, to remain updated
on critical weather changes, fostering a proactive stance toward weather-related risks.

Beyond real-time alerts, WeatherAlert is adaptable, allowing users to set personalised notification thresholds.
Users can receive alerts tailored to specific temperature or precipitation levels, ensuring the application’s
relevance across various scenarios. This customisable feature underscores Weather Alerts versatility and its
capability to cater to unique requirements.

To further improve efficiency, WeatherAlert uses Windows Task Scheduler for automated operation at
designated intervals. This scheduling feature removes the need for manual monitoring, letting users focus on
other responsibilities while WeatherAlert runs seamlessly in the background. By automating email
notifications and alert management, WeatherAlert mitigates the uncertainties of unpredictable weather,
simplifying proactive weather preparedness.

In sum, WeatherAlert bridges the gap between users and critical weather insights, enabling preparedness and
minimising the impact of adverse weather conditions. Its timely alerts and automation allow users to stay
informed and take preemptive measures, thus fostering resilience against weather-related challenges.

Il.LITERATURE SURVEY

The research surrounding automated weather alert systems has made significant strides in recent years,
highlighting the critical role of timely weather information in aiding decision-making across various sectors.
This survey synthesises findings from key studies on weather data automation, real-time alerts, email
notifications, and the influence of timely weather updates on user preparedness.

Automated Weather Monitoring and Alerts: Advancements in automated weather systems underscore the
value of continuous monitoring for essential applications. Muller et al. (2021) demonstrate how such systems
can improve readiness for extreme weather by delivering instant notifications, allowing users to respond
rapidly to potential threats. The study suggests that integrating APIs like Open-Meteo enhances system
reliability, facilitating ongoing monitoring without user intervention.

Real-Time Notification Systems: Numerous studies have explored the effectiveness of real-time
notifications for minimising weather-related response delays. For example, Chen et al. (2020) emphasise that
email notifications directly alert users, even in instances where mobile apps or other interfaces may be
inaccessible. WeatherAlert capitalises on this by issuing instant email notifications when weather
thresholds—such as temperature or rainfall—are surpassed, ensuring prompt user awareness.

Weather Data Accuracy and User Preparedness: Reliable weather data significantly influences user
preparedness, as seen in Dixon et al. (2019), who studied accurate weather forecasting’s role in enhancing
public safety and informed decision-making. Their findings show that systems drawing from detailed APIs
can greatly reduce risks posed by extreme weather events. WeatherAlert, using Open-Meteo’s data, aims to
provide users with current, precise information essential for proactive weather management.

Email Notifications as an Alert Mechanism: Research by Santos and Li (2021) finds email to be a highly
effective alert method, as users tend to respond to email notifications more readily than other notification
forms, particularly for sporadic but high-impact events like severe weather. In WeatherAlert, email alerts offer
users a consistent, accessible way to stay informed about weather changes without needing continuous app
engagement.

Task Scheduling and Automation: Regular, automated weather data checks are fundamental to maintaining
notification consistency. Nguyen et al. (2020) discuss how using task scheduling tools, such as Windows Task
Scheduler, enables applications to run at scheduled intervals, removing the need for manual intervention.
WeatherAlert applies this principle, automating regular data updates and alert dispatch to maintain reliable
weather monitoring and notifications.

Impact of Weather Alerts on Agriculture and Event Planning: Weather-related disruptions are particularly
impactful in sectors like agriculture and outdoor event planning. Research by Patel et al. (2022) illustrates that
timely alerts enable users in these fields to take preventive steps, mitigating adverse weather impacts on crops
and outdoor operations. By sending alerts directly to users via email, WeatherAlert ensures that those in
vulnerable sectors receive the critical updates they need to safeguard assets and manage plans effectively.
Overall, these studies highlight the importance of real-time, accurate weather notifications and the utility of
email alerts, especially when integrated with automated scheduling for consistent updates. As an automated
alert system, WeatherAlert leverages these insights to deliver timely, actionable weather notifications, thereby
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enhancing preparedness across high-impact areas such as agriculture and event planning. Through API
integration, task scheduling, and email alerts, WeatherAlert provides a reliable and efficient approach to
staying informed on critical weather conditions.

111.PROPOSED SYSTEM

Application Development: The Weather Alerts backend will be coded in Python, utilising libraries like
requests for API data retrieval and smtplib for email alerts. For user interaction, an initial basic interface
allows the setting of custom weather conditions (temperature, rainfall, etc.), with plans for a more advanced
web or mobile Ul in future releases.

Integration with Open-Meteo API: The Open-Meteo API, selected for its detailed weather reporting
capabilities, will supply data on parameters such as temperature and wind speed. This real-time data enables
alerts based on user-defined thresholds, making WeatherAlert particularly adaptable for different needs.

Automated Email Alerts:

Once user-defined thresholds are met, email notifications are triggered using SMTP, detailing current
weather and advising on any necessary actions. The automated scheduling of these checks is handled by
Windows Task Scheduler or cron jobs, providing a set-and-forget experience that requires no user
intervention.

Customization and Personalization:
Each user can personalize their alerts to receive notifications only for specific weather events, improving
relevance and reducing unnecessary alerts.

Pilot Testing and Iterative Feedback:
The initial version will be pilot-tested with potential users in sectors affected by weather, like agriculture.
Feedback will guide subsequent improvements, optimizing functionality and usability.

Data Analytics for Continuous Improvement:
Weather data trends collected through user interactions offer additional insights into weather patterns,
enhancing both user engagement and data accuracy.

This structure ensures that WeatherAlert remains user-centered, practical, and adaptable for those in
weather-sensitive industries, while still providing a scalable foundation for future expansion.

Key Features of WeatherAlert

Real-Time Weather Alerts

WeatherAlert is designed to deliver timely, automated email notifications based on real-time weather data.
By monitoring weather parameters—such as temperature and precipitation levels—and alerting users when
these thresholds are met, the system enables effective planning and proactive responses.

User-Friendly Interface

The interface is straightforward and intuitive, allowing users to set up custom alert preferences with ease.
Relying on email notifications keeps users informed without requiring them to check an application or
website frequently.

Customization

WeatherAlert allows users to set specific thresholds for weather alerts, such as high temperatures or rainfall.
This flexibility ensures the system can adapt to diverse user needs, from agricultural monitoring to event
planning.

Task Automation

To streamline functionality, WeatherAlert integrates with scheduling tools like Windows Task Scheduler.
This automation ensures the system retrieves weather data and sends alerts at regular intervals, minimizing
the need for manual oversight.

Scalable API Integration

By integrating the Open-Meteo API, WeatherAlert accesses accurate, location-specific weather data,
ensuring that alerts are timely and relevant.
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Target Audience

Agriculture: Farmers receive real-time updates that help them safeguard crops from extreme weather
conditions.

Event Planners: Individuals and organizations can better plan outdoor events by receiving advanced weather
warnings.

General Users: Anyone needing reliable local weather updates to plan daily activities can benefit from this
system.

Advantages of WeatherAlert

Enhanced Preparedness

With timely alerts, users can respond proactively to adverse weather conditions, reducing disruptions and
enhancing overall preparedness.

Simplified Automation

By automating weather alerts, the system alleviates the need for manual monitoring, ensuring users stay
informed with minimal effort.

Informed Decision-Making

Reliable, timely data allows users to make informed choices to protect assets, improve safety, and plan
effectively.

Efficiency and Time Savings

With automated weather monitoring and alerts, users can focus on other tasks while remaining assured they
will receive important weather updates.

Scalability and Broader Applications

Although initially geared toward agriculture and event planning, WeatherAlert's model is scalable and can
support sectors such as logistics and emergency management, where real-time weather data is crucial.
Increased Safety and Risk Mitigation

Early weather alerts allow users to take preventive actions to minimize risks associated with severe weather,
adapting accordingly for outdoor activities or crop management.

Environmental Sustainability

Accurate alerts can guide resource-efficient practices, supporting sustainable agriculture and better resource
management.

User-Centric Customization

Personalized alert thresholds increase the system’s relevance, enabling users to receive tailored alerts,
thereby enhancing satisfaction and engagement.

IV.SYSTEM ARCHITECTURE

Weather Alerts architecture is designed to automatically monitor weather data, providing real-time email
alerts based on user-defined conditions.

Key Components

Client Interface: Users input their location and alert preferences (like temperature or rain thresholds) and
receive weather alerts via email.

Weather Data Retrieval: Open-Meteo API fetches data based on the user’s location and criteria (temperature,
humidity, etc.).

Data Processing: Retrieved weather data is filtered and checked against user preferences.

Alert Notifications: Email alerts, using Python’s smtplib or yagmail, are customized with current weather data
and relevant advisories. Task Scheduler or Cron automates the regular execution of weather checks.
Optional Database: SQLite can store user preferences, ensuring configurations remain consistent across
sessions.

Workflow Summary

User sets location and conditions.

Open-Meteo API retrieves relevant weather data.
Data is checked against user thresholds.

If conditions are met, a customized email alert is sent.
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Task Scheduler automates regular updates.

Technical Stack

Language: Python

API: Open-Meteo

Email: smtplib or Gmail API
Automation: Task Scheduler (Windows)

User Configuration Task Scheduler Weather Data API
(Location & Preferences) (Runs at regular intervals) (Open-Meteo API)
R A
Weather Data Query Data Processing I Email Notifications
{Ferch Via APT) (Check Conditions) (Email Alerts Sent)
S AN
Fig — Workflow

V. RESULT AND CONCLUSION
Result:
The Automated Weather Alert System has successfully met all objectives. It efficiently:

Retrieves real-time weather data based on user location.

Compares this data against user-set thresholds for temperature and precipitation.

Sends email alerts when these conditions are met.

Automates the weather-checking process via Task Scheduler or Cron, running the script periodically.

This system ensures that users receive timely, automated weather alerts, helping them stay informed and
prepared.

Conclusion:

The WeatherAlert system is a simple yet effective solution for staying updated on weather conditions. By
using real-time data from Open-Meteo and automating notifications via email, the system offers users a
reliable way to stay informed without manual checks.

As weather patterns grow more unpredictable, WeatherAlert plays a key role in enhancing safety and
preparedness. The system is easy to use and can be expanded with features like customizable alerts and SMS
notifications. Ultimately, it’s a valuable tool that supports better decision-making, offering a scalable solution
for keeping users informed in changing conditions.
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