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Abstract-- Weather forecasting is a critical aspect of 

meteorology, impacting various sectors such as agriculture, 

transportation, and disaster management. Accurate 

predictions of weather conditions are essential to make 

informed decisions and mitigate potential risks. Traditional 

numerical weather prediction models have their limitations 

and recent advancements in machine learning techniques. 

This paper presents the random forest (RF) technique to 

improve the accuracy of prediction of weather forecasting.     

IndexTerms – Machine Learning, Weather Forecasting, 

Prediction, RF. 

I. INTRODUCTION 

Weather forecasting is a fundamental and indispensable 

part of modern society, impacting numerous facets of our 

daily lives, from planning outdoor activities and agricultural 

practices to safeguarding against natural disasters and 

optimizing transportation systems. The ability to predict 

weather conditions with precision is not only of scientific 

interest but also crucial for informed decision-making and 

risk mitigation. 

Traditionally, numerical weather prediction models have 

been the primary tools for forecasting. These models, while 

valuable, have inherent limitations, particularly when it 

comes to capturing the intricate, non-linear relationships 

between various meteorological parameters. As climate 

patterns become increasingly complex and dynamic due to 

factors like climate change, there is a growing need for 

innovative approaches that can augment the accuracy and 

lead time of weather predictions. 

In this context, the utilization of machine learning 

techniques has emerged as a promising avenue to enhance 

weather forecasting. One such technique is the Random 

Forest algorithm, an ensemble learning method known for 

its adaptability and robust performance. By leveraging 

Random Forest, we can potentially overcome the limitations 

of traditional forecasting methods and improve the quality 

and reliability of weather predictions. 

 

 

Predicting forecasting the state of the atmosphere at a 

certain place and time is referred to as weather forecasting. 

It entails the examination of a number of different 

atmospheric factors, such as temperature, humidity, air 

pressure, wind speed and direction, and patterns of 

precipitation. In order to create these forecasts, 

meteorologists rely on scientific models, data collected 

throughout history, and observations gleaned from weather 

stations, satellites, and radar systems. 

Models that are used for numerical weather prediction 

(also known as NWP) serve as the basis for weather 

forecasting. For the purpose of simulating how the 

atmosphere behaves, these models make use of intricate 

mathematical calculations. They are able to make an 

approximation of how the atmosphere will change over time 

by taking into account the starting circumstances and 

following the rules of physics. In order to create predictions, 

these models are processed by very powerful 

supercomputers. In order to effectively initialize the models, 

it is essential to get observations from a variety of sources, 

including weather stations, weather balloons, satellites, and 

other devices. These observations offer data on the present 

weather conditions, which are used as the starting point for 

the calculations that are performed by the models. Radars 

may also monitor precipitation, storms, and other severe 

weather phenomena in real time. This is another purpose for 

weather radars. Forecasting the weather has become much 

more accurate throughout the course of time because to the 

steady march of technological advancement. Because they 

are based on more recent data, short-range predictions, 

which may encompass anything from a few hours to a few 

days, often provide more accurate results. Due to the 

growing amount of uncertainty, medium-range predictions, 

which cover a period of several days up to a week, are less 

reliable. Long-range predictions, or those that stretch 

beyond than a week, have the lowest level of accuracy but 

may still provide some direction in a broad sense. 
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The ability to accurately predict the weather is vital in a 

wide variety of fields, including agriculture, aviation, 

transportation, disaster relief, and individual day-to-day life 

planning. It facilitates our preparation for severe weather 

occurrences, enables us to make choices based on accurate 

information, and reduces the likelihood of possible threats. 

The use of machine learning strategies to the practice of 

weather forecasting is a relatively new discipline that seeks 

to enhance both the precision and effectiveness of weather 

forecasting. The capabilities of traditional numerical 

weather prediction models to handle complicated 

connections and capture detailed patterns found in 

meteorological data are limited. On the other hand, machine 

learning algorithms have the ability to overcome these 

difficulties by learning from previous data on the weather 

and producing forecasts based on patterns that have been 

discovered. 

II. PROPOSED METHODOLOGY 

The methodology can be understand by using following 

flow chart- 

 

Figure 1: Flow chart 

 

 

 

 

 

 

 

Steps- 

1. Data Collection:  

Gather historical weather data from reliable sources, 

including temperature, humidity, wind speed, atmospheric 

pressure, and other meteorological parameters. Ensure that 

the data is time-stamped, spans a sufficiently long period, 

and covers the geographic area of interest. 

2. Data Preprocessing: 

Clean the data to address missing values, outliers, and 

inconsistencies. 

Normalize or standardize the data to bring all features to 

a common scale. 

Divide the dataset into training, validation, and testing 

sets for model development and evaluation. 

3. Feature Selection and Engineering: 

Identify relevant weather features that are likely to 

influence the target variable (e.g., temperature, humidity, 

wind direction). 

Create derived features or transformations if necessary 

to capture meaningful information. 

4. Random Forest Model Configuration: 

Choose the number of decision trees (n_estimators) in 

the Random Forest ensemble. 

Define hyperparameters such as maximum tree depth, 

minimum samples per leaf, and feature selection criteria. 

Consider implementing random feature subsets (random 

subspaces) and bootstrapping for diversity within the 

ensemble. 

5. Model Training: 

Train the Random Forest model using the training 

dataset. 

The model will learn to make predictions based on 

historical weather data. 

III. SIMULATION AND RESULTS 

The implementation and simulation of the proposed 

work is done over python spyder 3.7 software. 
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Figure 2: Original dataset in .csv file 

The figure 2 is showing the dataset, which is taken from 

the kaggle machine learning website. 

 

 
Figure 3: X test 

Figure 3 is showing the x test of the given dataset. The 

given dataset is divided into the 20-30% part into the x test 

and 70-80% into x train dataset.  

 

Figure 4: y test 
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Figure 4 is showing the y test of the given dataset. The 

given dataset is divided into the 20-30% part into the y 

train dataset.  

 

Figure 5: Confusion matrix 

Figure 5 presents the confusion matrix of the proposed 

method. A confusion matrix is a fundamental tool used in 

machine learning and statistics to evaluate the performance 

of a classification model.  

Table 1:  

Result Comparison 

Sr. No.  Parameters  Previous 

Work [1]  

Proposed 

Work  

1 

Method LSTM Random 

Forest 

2 

Accuracy (%) 92 99 

3 

Error Rate (%) 8 1 

Table 1 presents a comparison of the previous and 

proposed work results. The suggested random forest has an 

accuracy of 99%, whereas the previous LSTM accuracy is 

92%. Therefore, it is obvious that the suggested work 

achieves much better outcomes than prior work.  

IV. CONCLUSION 

Weather forecasting is a critical aspect of modern life, 

with far-reaching implications for agriculture, 

transportation, disaster management, and various other 

sectors. This study has explored the application of the 

Random Forest machine learning technique in the context 

of weather forecasting, aiming to improve the accuracy and 

reliability of weather predictions.  

 

The results of this study indicate that Random Forest 

models excel in capturing complex relationships within 

meteorological data, leading to accurate forecasts of future 

weather conditions. By considering the collective 

knowledge of individual decision trees within the 

ensemble, Random Forest models offer a powerful solution 

for tackling the challenges posed by non-linear and 

dynamic weather patterns. 
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