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Abstract 

Agriculture is highly dependent on environmental conditions, especially weather variables such as 

rainfall, temperature, and humidity. In recent years, climate variability has increased uncertainty in 

farming, affecting crop yield and farmer income. Machine Learning (ML) provides an intelligent 

solution by analysing historical agricultural and meteorological data to generate accurate predictions. 

This paper presents a comprehensive study on the role of ML in crop–weather prediction and 

highlights its applications, methodologies, and future potential in smart agriculture. 
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1. Introduction 

Agriculture remains the backbone of many economies, particularly in developing countries like 

India. However, traditional farming methods rely heavily on human experience and basic weather 

forecasts, which are often inaccurate due to changing climate patterns. 

Recent advancements in Machine Learning have enabled the development of intelligent systems 

capable of analysing large datasets and identifying hidden patterns. These systems improve 

prediction accuracy and support farmers in making better decisions regarding crop selection, 

irrigation, and harvesting. 

Studies show that agricultural predictions are strongly influenced by variables such as temperature, 

rainfall, and soil characteristics, making data-driven approaches essential for modern farming. 

 
 

http://www.irjmst.com/


IRJMST      Vol 17 Issue 4   [Year 2026]       ISSN  2250 – 1959    (0nline) 2348 – 9367 (Print) 

 International Research Journal of Management Science & Technology 
  http://www.irjmst.com Page 60  

2. Literature Review 

Several researchers have explored the application of Machine Learning in agriculture. A systematic 

review of recent studies indicates that ML techniques have significantly improved crop yield 

prediction and weather forecasting accuracy. 

Modern research highlights that algorithms such as Linear Regression, Random Forest, and Gradient 

Boosting are widely used due to their efficiency and reliability. Additionally, deep learning models 

like Convolutional Neural Networks (CNN) and Long Short-Term Memory (LSTM) networks are 

increasingly used for handling complex and time-dependent agricultural data. 

Recent studies also emphasize the importance of integrating weather data with soil and crop datasets 

to enhance prediction performance and support decision-making systems. 

 
3. Methodology 

3.1 Data Collection 

Data is collected from various sources, including: 

 Historical weather data (temperature, rainfall, humidity)  

 Soil parameters (nitrogen, phosphorus, potassium, pH)  

 Crop yield data  

3.2 Data Pre-processing 

The collected data is processed using: 

 Removal of missing values  

 Data normalization  

 Encoding of categorical variables  

3.3 Feature Selection 

Important features affecting crop growth include: 

 Temperature  

 Rainfall  

 Humidity  

 Soil nutrients  

3.4 Model Training 

Different Machine Learning models are applied: 

 Linear Regression  

 Decision Tree  

 Random Forest  

 Neural Networks  

3.5 Evaluation Metrics 

Model performance is evaluated using: 

 Mean Absolute Error (MAE)  

 Root Mean Square Error (RMSE)  

 R-squared (R²)  

 
4. Results and Discussion 

Machine Learning models show significant improvement in predicting crop yield and weather 

patterns compared to traditional methods. Advanced models such as Random Forest and Deep 
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Learning techniques provide higher accuracy due to their ability to capture complex relationships in 

data. 

These systems analyse multiple parameters simultaneously, enabling better forecasting of rainfall 

and crop suitability. Accurate rainfall prediction plays a crucial role in irrigation planning and 

improving agricultural productivity. 

 
5. Applications 

Machine Learning-based crop–weather prediction systems have several applications: 

 Crop recommendation systems  

 Weather forecasting  

 Smart irrigation management  

 Risk management for droughts and floods  

These applications contribute to increased agricultural productivity and sustainability. 

 
6. Challenges 

Despite its advantages, the adoption of ML in agriculture faces several challenges: 

 Limited access to high-quality datasets  

 Lack of technical awareness among farmers  

 High implementation costs  

 Infrastructure limitations in rural areas  

 
7. Future Scope 

The future of agriculture lies in integrating Machine Learning with: 

 Internet of Things (IoT)  

 Remote sensing and satellite imagery  

 Mobile-based advisory systems  

These technologies will enable real-time monitoring and more accurate predictions. 

 
8. Conclusion 

Machine Learning has emerged as a powerful tool in modern agriculture. By enabling accurate crop–

weather prediction, it helps farmers make informed decisions, reduce risks, and improve 

productivity. Although challenges remain, integrating ML with emerging technologies will 

significantly transform traditional farming into smart agriculture. 
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