
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology  

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 10, May 2025 

 Copyright to IJARSCT             329 

    www.ijarsct.co.in  

 
 

 

ISSN: 2581-9429 Impact Factor: 7.67 

 

Rainfall Prediction using Machine Learning 
W. P. Rahane, Bharat Bhandari, Mayuri More, Ankita Nimbalkar 

Department of Information Technology Engineering 

NBN Sinhgad Technical Institutes Campus, Pune, India 

 

Abstract: Predicting rainfall correctly is very important for farming, water use, disaster management, 

and climate studies. If we can know about rainfall in advance, it helps people in both villages and cities 

stay safe and plan better. Rainfall is hard to predict because it depends on many things like temperature, 

humidity, wind, and air pressure. In this study, we used machine learning (ML) techniques to make 

rainfall predictions using past weather data. We tested different ML models like Support Vector Machine 

(SVM), Decision Tree (DT), Random Forest (RF), and Linear Regression. Among these, the Random 

Forest model gave the best results with an accuracy of 84%. It worked well because it combines many 

decision trees to make better predictions. SVM also worked, but not as well, because it cannot easily 

understand very complex weather patterns. We also used feature selection to choose only the most 

important data for training the models. To check how good each model was, we used scores like 

precision, recall, and F1-score.In the end, our study showed that Random Forest and other ensemble 

models are very good at predicting rainfall. These ML models can help a lot in areas like farming and 

disaster planning by giving better weather predictions. 
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I. INTRODUCTION 

In India, predicting rainfall is very important because the country's farming depends heavily on the monsoon rains. 

Agriculture is a major part of India’s economy and supports many people. If there is too little or too much rain, it can 

lead to problems like crop failures, food shortages, floods, and financial losses. That’s why having accurate rainfall 

predictions is essential for both farming and managing disasters .However, predicting rainfall is not easy. Weather 

conditions, such as temperature, humidity, wind speed, and pressure, change quickly and can be hard to forecast. 

Traditional methods, like Numerical Weather Prediction (NWP), rely on mathematical models, but they often don’t 

provide accurate results, especially for smaller areas. This has led to the search for better forecasting methods. Machine 

Learning (ML) is a great tool for predicting rainfall. ML models learn from past weather data and find patterns, instead 

of using fixed mathematical formulas. This makes them more flexible and effective for forecasting weather, especially 

rainfall. By analysing historical weather data, these models can predict future rainfall based on how different weather 

conditions affect it. There are several ML techniques used for rainfall prediction, such as regression models, decision 

trees, support vector machines (SVM), random forests, and deep learning models like Convolutional Neural Networks 

(CNNs). The choice of method depends on the kind of data, the prediction goal, and how accurate the results need to 

be. Supervised learning is particularly useful because it uses labeled data to train the model to predict specific 

outcomes, like the amount of rainfall. 

The success of ML models depends on the quality of the data they use. Weather data from sources like the Indian 

Meteorological Department (IMD) and global organizations like NASA and ECMWF is typically used to train these 

models. However, before using this data, it must be cleaned and prepared by fixing errors, normalizing values, and 

removing outliers. An important part of using this data is feature selection, which means picking the most important 

weather variables to use in the model. Techniques like Recursive Feature Elimination (RFE) and Principal Component 

Analysis (PCA) help refine the dataset and improve model performance. Once the model is trained, it’s tested and 

evaluated to make sure it provides reliable predictions. 
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II. RESEARCH METHODOLOGY AND SYSTEM ARCHITECTURE 

2.1. RESEARCH METHODOLOGY 

The proposed system for rainfall prediction follows a structured workflow aimed at maximizing prediction accuracy. It 

begins with data preprocessing, where important atmospheric features such as cloud cover and temperature are 

extracted and refined. This step ensures consistency and prepares the dataset for further analysis. 

Following preprocessing, feature selection is conducted to reduce dataset complexity by retaining only the most 

influential variables. The refined data is then divided into training and testing sets. The training set is used to develop 

the machine learning models, while the testing set evaluates their performance. 

Explainable AI (XAI) techniques are incorporated to improve the interpretability of model decisions. These tools 

provide insights into how the model arrives at specific predictions, building user confidence and transparency. The final 

step involves using the trained model to generate rainfall predictions based on current or forecasted data. 

 

2.2. SYSTEM ARCHITECTURE 

 
Figure 1 : System Architecture 

Data Preprocessing: Clean the weather data by selecting important features like cloud type, cloud cover, and 

temperature. 

Feature Selection: Use statistical methods to choose the most important features that improve the model's accuracy. 

Model Training: Divide the data into two parts—one for training the model and the other for testing it. Then, train the 

model using past weather data. 

XAI Integration: Use tools that help us understand how the model makes its predictions. 

Prediction: Use the trained model to make forecasts about future weather.. 

Convolutional Neural Networks (CNNs) are widely used for tasks like image, sound, and signal processing because 

they are designed to detect patterns in a layered way. A CNN has multiple layers, and each layer serves a specific 

purpose in processing and understanding the input data. 

The main layers in a CNN are: 

Convolutional Layer 

Pooling Layer 

Fully Connected Layer 

Convolutional Layer :  
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The Convolutional Layer is the most important part of a CNN where most of the processing happens. It works by using 

small matrices called filters or kernels that move across the input image. The image is treated as a 3D grid (height, 

width, and depth, such as the RGB channels in color images). 

As the filter slides across the image, it performs a mathematical operation called a dot product, where it multiplies its 

values with the corresponding values in the image. This creates a new grid called a feature map, which highlights 

important features like edges, shapes, or textures. 

Some key concepts in this layer include: 

Stride: This controls how far the filter moves at each step. A larger stride moves the filter faster, which reduces the size 

of the feature map. 

Zero Padding: Sometimes, zeros are added around the image to allow the filter to scan the edges properly. 

Parameter Sharing: The same filter is used across different parts of the image. This reduces the number of parameters 

and makes the model more efficient. 

After the convolution, an activation function like ReLU (Rectified Linear Unit) is applied. This adds non-linearity, 

enabling the network to learn more complex and realistic patterns. 

 
Figure 3: Advance CNN 

 

Pooling Layer:  

The pooling layer helps to shrink the data from the convolutional layer but still keeps the important information. This 

step is called dimensionality reduction, and it helps the model work faster and avoid learning tiny, unhelpful details that 

could lead to mistakes.Pooling looks at small parts of the feature map and summarizes them. There are two common 

types: 

Max Pooling: Chooses the largest number in each small section. This keeps the strongest feature. 

Average Pooling: Calculates the average of the numbers in that area to give a softer output. 

 

Fully Connected Layer:  

After the data goes through the convolution and pooling layers, it reaches the fully connected layer, which is usually the 

last part of the CNN. In this layer, each point (or neuron) connects to every point from the previous layer. This part of 

the network takes all the features it has learned so far and uses them to make the final decision. A special function 

called softmax is often used here. It changes the output into probabilities, showing which class (like cat, car, or flower) 

the input most likely belongs to. 

 

III. RESULTS 

The rainfall prediction system based on machine learning was successfully developed and tested, demonstrating strong 

performance and accuracy. By leveraging historical weather data and advanced predictive algorithms, the system 

effectively identified rainfall patterns and provided reliable forecasts. This capability is especially valuable for 
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stakeholders such as farmers, local government bodies, and emergency response teams who rely on timely weather 

updates for effective planning and decision-making. 

 
                                                                     Figure 4: Training and Validation 

 
Figure 5: Project Output 1 
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Figure 6: Project Output 2 

 

 

 
 

Figure 7: Project Output 
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IV. CONCLUSION 

Rainfall prediction plays a vital role in agriculture, disaster management, and water resource planning. This project 

explored the application of machine learning models, particularly the Random Forest classifier, which achieved an 

accuracy of 84% in classifying rainfall patterns. The use of deep learning models like Convolutional Neural Networks 

(CNNs) further demonstrated their potential to handle complex datasets, such as satellite imagery, for more accurate 

and timely predictions. 

The integration of Explainable AI (XAI) added transparency, allowing stakeholders to understand and trust the 

decision-making process of these models. Challenges such as noisy data, regional variations, and scalability were 

acknowledged, emphasizing the need for robust preprocessing techniques and diverse datasets. Future advancements, 

including hybrid models and real-time data integration, can further improve prediction accuracy and reliability. 

In conclusion, this project underscores the transformative power of machine learning and AI in providing actionable 

insights for addressing the impacts of rainfall, ultimately contributing to sustainable development and disaster 

resilience. 
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