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ABSTRACT:

YieldWise is a smart, web-based agricultural
platform designed to empower farmers through
real-time  weather insights, crop-specific
recommendations, and access to government
agricultural resources. The system bridges the gap
between environmental data and practical farming
decisions by integrating weather forecasting APIs,
data analytics, and modern web technologies.

Developed using ReactJS, Tailwind CSS,
Bootstrap, and Firebase, YieldWise offers a
secure and responsive environment for both
farmers and administrators. The platform
leverages the OpenWeatherMap API for live
meteorological data, while AuthQ authentication
ensures safe and role-based access for users. Key
modules include Weather Insights, Agro-
Information, Premium Analytics, and Admin
Dashboard, each designed to deliver
personalized and localized farming intelligence.

By combining modern software engineering with
agricultural ~ data,  YieldWise = promotes
sustainable and data-driven farming. It
enhances decision-making for farmers, reduces
dependency on traditional guesswork, and
demonstrates how digital transformation can
revolutionize agriculture through accessible, real-
time, and intelligent solutions.
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Sustainable Farming, Web Application

INTRODUCTION:

Agriculture today faces major challenges such as
unpredictable weather, lack of real-time data, and
limited access to modern farming information. To

address these issues, technology-driven solutions are
becoming essential for improving productivity and
sustainability.

YieldWise is a smart web-based platform that
integrates ~ real-time  weather  data, crop
recommendations, and government resources to
support farmers in making informed decisions. Built
using ReactJS, Firebase, and the OpenWeatherMap
API, the system delivers location-based insights
through an interactive dashboard.

With features like secure authentication (Auth0),
district-wise  agricultural information, and
premium analytics, YieldWise promotes data-driven
and sustainable farming. It aims to simplify
agricultural planning, reduce uncertainty, and bridge
the gap between technology and traditional farming
practices.

Recent advancements in smart farming and digital
agriculture have shown how technology can
significantly improve crop management and resource
planning. Researchers emphasize that combining real-
time data, weather forecasting, and analytics can help
farmers make informed and timely decisions.

Wolfert et al. (2017) discussed how digital tools like
IoT and data analytics enable precision agriculture by
providing actionable insights on soil, weather, and
crop health. Gandhi and Shete (2020) highlighted the
role of live weather APIs in improving yield prediction
and reducing environmental risk. Similarly, Sharma
and Kumar (2021) explored the potential of web-
based platforms to enhance rural access to agricultural
information and government schemes.

Despite these developments, most existing systems
lack integration between real-time weather updates,
localized crop guidance, and farmer-focused usability.
YieldWise aims to fill this gap by combining weather
forecasting, crop recommendations, and government
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schemes into a unified and user-friendly digital
platform.

SYSTEM ARCHITECTURE :

The architecture of YieldWise is designed to
provide a seamless and intelligent digital
environment that connects farmers with real-time
agricultural insights. The system follows a
layered structure integrating ReactJS, Firebase,
and the OpenWeatherMap API to ensure
smooth data flow and secure communication
between the frontend and backend.

When a user accesses the platform, YieldWise
collects input such as the selected district or
location and retrieves live weather information
through API calls. The application then processes
this data to generate localized weather forecasts,
crop-specific recommendations, and information
about nearby government schemes. The
processed results are stored securely in Firebase,
which also manages user authentication and real-
time database updates.

The web interface, developed using ReactJS and
styled with Tailwind CSS, acts as the
presentation layer that displays weather
conditions, agricultural guidance, and premium
analytics through an interactive and responsive
dashboard. This modular architecture ensures
scalability, high performance, and data integrity,
enabling farmers and administrators to access
accurate agricultural insights efficiently.

WORKING OF THE SYSTEM

The YieldWise system functions as an integrated
web-based platform designed to provide farmers
with accurate, real-time, and location-based
agricultural information. It brings together
weather data, crop insights, and government
schemes into a single interactive dashboard,
helping farmers make informed and data-driven
decisions. The entire process of YieldWise
operation can be divided into several key stages,
each ensuring smooth and secure system
performance.

1. User Authentication and Access Control:

When a user visits the YieldWise platform, the first
interaction begins with the login or registration
process. The system uses Auth( authentication to
securely manage user identities and access privileges.
Farmers and administrators have different access
levels—farmers can view weather data and crop
guidance, while administrators can manage content,
monitor subscriptions, and update agricultural
resources.

This secure login system protects user information and
ensures that sensitive data, such as personal details or
premium analytics, is accessed only by authorized
individuals. The authentication layer plays a crucial
role in maintaining data integrity and preventing
unauthorized access to the platform.

2. Weather Data Retrieval and Processing:

Once authenticated, the user’s location is identified
automatically or selected manually through a
dropdown menu. The system then connects to the
OpenWeatherMap API, which provides real-time
weather parameters such as temperature, humidity,
wind speed, pressure, and visibility.

The backend processes this data to create a concise
weather summary that is relevant to agricultural
activities. The system updates this data at regular
intervals to ensure accuracy and reliability. Farmers
receive insights such as expected rainfall, ideal sowing
conditions, or alerts about extreme weather, enabling
them to plan agricultural operations efficiently.

3. Data Analysis and Static Crop Recommendation:
After collecting weather data, the system’s analytical
logic generates Static crop recommendations and
seasonal farming tips. This recommendation engine
uses predefined datasets that map suitable crops to
specific climatic conditions and soil types for each
district.

For example, if the system detects moderate rainfall
and humidity levels typical of a certain region, it may
recommend crops like soybeans, maize, or groundnut,
along with guidance on irrigation and fertilizer
management. This ensures that the advice provided is

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM54658 |  Page2


https://ijsrem.com/

o e Journal

T

Volume: 09 Issue: 11 | Nov - 2025

ol TN
@REM‘" International Journal of Scientific Research in Engineering and Management (I[JSREM)

SJIF Rating: 8.586 ISSN: 2582-3930

both localized and scientifically relevant to the
farmer’s situation.

4. Database Management and Cloud Storage:
The processed data, along with user profiles, crop
records, and government scheme details, are
stored in Firebase, a real-time NoSQL database.
Firebase ensures secure storage,
synchronization, and instant updates across all
connected devices.

This cloud-based setup allows users to access the
same data whether they log in from a mobile
device, tablet, or computer. It also helps the
administrator monitor system usage, update
agricultural content, and manage subscriptions
efficiently without affecting the live wuser
experience.

5. Dashboard Interface and Visualization:

The ReactJS-based frontend, styled with
Tailwind CSS and Bootstrap, serves as the main
interface for user interaction. The dashboard is
designed for simplicity and clarity, displaying
weather updates, crop information, and
government resources in neatly organized
sections.

Farmers can view district-wise agricultural
insights, including details of major crops, soil
conditions, and available government schemes.
The system also provides visual charts and icons
to make weather data easier to interpret, even for
users with minimal technical knowledge.

6. Premium Analytics and Extended Features:
YieldWise offers a Premium Subscription
module that unlocks advanced functionalities.
Subscribed users gain access to extended
weather forecasts (up to 14 days), personalized
crop analytics, and custom notifications for
changes in temperature or rainfall patterns.

These features help experienced farmers or
agricultural officers plan large-scale activities
such as irrigation  schedules, fertilizer

management, or crop rotation more effectively. The
premium module enhances long-term planning and
ensures data is available even in offline mode through
cached reports.

7. Continuous Monitoring and User Feedback:

The system continuously tracks user interactions and
weather updates through integrated analytics tools.
This feedback is used to improve the accuracy of
recommendations and optimize the user interface for
better performance.

YieldWise also allows users to share their experiences
and suggestions, which helps administrators refine the
database and add more localized agricultural data over
time.
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Figure 1 — Flow of FutureGen System
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APPLICATIONS:

The YieldWise system can be implemented in a
wide range of agricultural and administrative
scenarios. By integrating weather data, crop
recommendations, and government resources, the
platform offers valuable support to farmers,
policymakers, and agricultural institutions. Its
applications extend beyond individual use,
contributing to sustainable and technology-driven
farming at multiple levels.

1. Agricultural Institutions and Training
Centers:

Agricultural universities, Krishi Vigyan Kendras
(KVKs), and farmer training centers can use
YieldWise as a digital learning and advisory
platform. By providing real-time weather
updates and crop recommendations, it helps train
farmers and students in smart farming practices,
making agricultural education more interactive
and data-oriented.

2. Government and Rural Development
Departments:

Government agencies involved in rural
development can integrate YieldWise into their
existing digital agriculture initiatives. The
platform can serve as a centralized tool for
disseminating information about subsidies, soil
health programs, irrigation schemes, and
seasonal crop advisories. This ensures that
farmers receive accurate and localized updates
directly, reducing dependency on intermediaries.

3. Farmer Co-operatives and Agro-based
Enterprises:

Farmer groups and agricultural companies can use
YieldWise to coordinate collective farming efforts.
The system’s real-time data and forecast insights help
in synchronizing sowing, harvesting, and irrigation
activities, ensuring efficiency in large-scale
agricultural operations.

4. Agritech Startups and Research Organizations:
Research institutions and startups working in
agricultural analytics, climate modeling, or crop
optimization can integrate YieldWise into their
projects for data visualization and predictive analysis.
Its Firebase-based architecture and
OpenWeatherMap API integration make it a
suitable foundation for research on agriculture and
climate-resilient farming.

5. Local Markets and Supply Chain Management:
YieldWise can also be used by agro-marketing
boards and local traders to predict crop availability
and manage supply chains more effectively. By
tracking weather patterns and crop cycles, traders can
anticipate yields, helping stabilize market prices and
reduce post-harvest losses.

6. NGOs and Agricultural Extension Services:
Non-governmental organizations focused on rural
empowerment can deploy YieldWise to spread
awareness of modern farming techniques. Through
the platform, NGOs can reach remote farmers, share
educational material, and promote digital literacy in
agriculture, encouraging the adoption of sustainable
and eco-friendly practices.

7. Smart Farming and IoT Integration:

In the future, YieldWise can be extended to connect
with IoT devices such as soil sensors, irrigation
controllers, and drones, creating a more automated
and intelligent farming ecosystem. With this
integration, the platform could provide real-time soil
health analysis, automated irrigation alerts, and
precision crop monitoring.
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ADVANTAGES:

1. User-Friendly Interface:

The React]S and Tailwind-based dashboard
ensures easy navigation, even for users with
minimal technical knowledge.

2. Secure and Scalable:

Uses Firebase and AuthO for secure login, data
storage, and scalability across multiple users and
regions.

3. Promotes Sustainable Farming:

Encourages data-driven and  eco-friendly
practices that improve yield and resource
management.

4. Centralized Agricultural Information:
Combines weather data, government schemes,
and crop analytics into a single, accessible
platform.

LIMITATIONS:

1. Internet Dependency:
Requires stable internet connectivity to fetch live
weather data and access cloud services.

2. Limited Dataset Range (static data):
Accuracy of crop recommendations may depend
on the completeness of available regional data.

3. Language Barrier:
Currently supports limited language options,
which may restrict usability in remote areas.

4. No Offline Mode:
System functionality is reduced when offline,
limiting access for farmers in low-network zones.

5. Hardware Limitations:
Older devices with low processing power may
experience slower dashboard performance.

CONCLUSION:

The YieldWise project demonstrates how modern
web technologies can transform traditional
agriculture into a smart, data-driven process. By
integrating real-time weather forecasting, crop

recommendations, and government agricultural
resources, the system provides farmers with the
necessary tools to make informed and -efficient
decisions.

Developed wusing ReactJS, Firebase, and
OpenWeatherMap API, YieldWise ensures secure
access, responsive performance, and accurate data
visualization. Its modular architecture allows easy
scalability and future integration with advanced
technologies such as IoT-based soil sensors or Al-
driven analytics.

Through its unified platform, YieldWise not only
simplifies agricultural planning but also promotes
sustainability, productivity, and technological
awareness among farmers. In the long term, it aims to
contribute toward the digital transformation of Indian
agriculture by empowering farmers with reliable and
accessible information.
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