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Abstract— This project explores the application of
machine learning techniques, specifically Facebook's
Prophet Algorithm, in weather forecasting. Weather
forecasting plays a crucial role in numerous sectors,
including agriculture, transportation, and emergency
management, where accurate predictions are vital for
decision making and risk mitigation. Prophet has gained
popularity for its effectiveness in time series forecasting
tasks due to its simplicity, flexibility, and robustness. The
algorithm is particularly well suited for weather
forecasting, as it can handle the complex patterns and
seasonal variations inherent in meteorological data. The
paper provides an overview of Prophet's methodology,
emphasizing its ability to automatically detect seasonality,
handle missing data, and incorporate external factors such
as holidays and special events. We discuss how Prophet's
decomposable time series model, comprising trend,
seasonality, and holiday components, enables accurate and
interpretable forecasts. Furthermore, we examine the
practical applications of Prophet in weather forecasting,
including short-term  predictions of temperature,
precipitation, and wind patterns. We showcase case studies
and real-world examples demonstrating Prophet's ability
to generate reliable forecasts across different geographical
regions and climatic conditions. Additionally, we discuss
best practices for utilizing Prophet effectively in weather
forecasting tasks, including data preprocessing, model
tuning, and performance evaluation. We highlight the
importance of incorporating domain knowledge and
leveraging Prophet's flexibility to customize the
forecasting model based on specific requirements and
objectives.

l. INTRODUCTION

This chapter begins with an introduction of using
computer as a problem solving tool. A general
introduction on machine learning which includes a
simple comparison to reveal how machine learning is
better that human learning, basic models of machine
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learning, learning based program and aims of machine
learning research has been discussed. An idea about
how forecasting is an indispensable tool in today’s
business world is also given. The justification to
develop the forecasting system which involves several
approaches for predicting uncertain events is also
given. Objectives of the research given below are also
discussed in this chapter. This chapter has also
discussed  about the business  forecasting.
Classification of forecasting models is given in this
part. Business forecasting models are classified into
qualitative and quantitative methods. Qualitative
models are based on human judgment and usually non
mathematical in nature e.g. Market Research, Delphi
Method and Executive Opinion. Quantitative models
are based on mathematical equations. All of our
research models are quantitative in nature. Forecasting
problems are frequently classified as short term,
medium term and long term. The other aspects covered
in this chapter are basic principles of forecasting,
various steps in forecasting process, importance of
forecasting and time horizon of forecasting model.

Il. LITERATURE SURVEY

For this purpose, analysis of different data mining
procedure is performed. Data mining technigques
enables users to analyse data from a wide range of
dimensions or angles, classify it, and condense the
connections recognized. Some fundamental terms
related to Data Mining are: Classification, Learning
and Prediction.

Classification is a data mining (machine learning)
method used to predict aggregate participation for
information cases. For instance, classification can be
utilized to predict whether the weather on a specific
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day will be “sunny”, “rainy” or “cloudy” [1].Learning
refers to training and mapping contribution to yield
information. It tends to be performed in two different
ways: Supervised and Unsupervised learning.

1. EXISTING METHOD

Weather  forecasting using machine learning
techniques involves the utilization of historical
weather data to predict future weather conditions. One
existing method for this task is to employ supervised
learning algorithms such as regression or classification
models. These models are trained on historical
weather data, which typically includes features like
temperature, humidity, air pressure, wind speed, and
precipitation. The target variable is the weather
condition itself, which can be classified into categories
like sunny, cloudy, rainy, or snowy, or predicted as
continuous variables such as temperature or
precipitation amount.

To enhance the accuracy of predictions, ensemble
methods like random forests or gradient boosting can
be employed, which combine multiple models to
improve overall performance. Feature engineering
techniques may also be utilized to extract more
meaningful information from the raw data, such as
deriving additional features like dew point or wind
chill.

Furthermore, deep learning techniques such as
recurrent neural networks (RNNSs) or convolutional
neural networks (CNNs) can be applied for weather
forecasting tasks. RNNs are particularly effective for
sequential data like time-series weather data, while
CNNs can capture spatial patterns in weather maps.

Once trained, the model can be used to make
predictions for future time points based on new input
data. Evaluation metrics such as mean squared error
(MSE) or accuracy can be used to assess the model's
performance, and iterative refinement of the model
may be conducted to improve its accuracy over time.
Overall, weather forecasting using machine learning
techniques involves preprocessing historical data,
selecting appropriate algorithms, training the model,
and evaluating its performance to provide accurate
predictions of future weather conditions.
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IV. PROPOSED METHOD
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To propose a method for weather forecasting
prediction using machine learning techniques, we can
leverage a combination of supervised learning
algorithms and ensemble methods along with feature
engineering and model evaluation techniques.

1. Data Collection and Preprocessing:

Gather historical weather data from reliable sources
such as meteorological agencies or online databases.
This data should include features like temperature,
humidity, air pressure, wind speed, precipitation, and
geographical information. Preprocess the data by
handling missing values, normalizing numerical
features, encoding categorical variables, and splitting
the data into training and testing sets.

2. Feature Engineering:

Extract additional features from the raw data to
improve the predictive power of the model. These
features could include derived variables such as dew
point, wind chill, heat index, or geographic features
like altitude or distance from water bodies. Feature
selection techniques like correlation analysis or
principal component analysis (PCA) can be employed
to identify the most relevant features for the
forecasting task.

3. Model Selection and Training:

Choose appropriate machine learning algorithms for
the forecasting task, such as regression models (e.g.,
linear  regression, polynomial regression) or
classification models (e.g., random forest, support
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vector machines). Ensemble methods like bagging or
boosting can be utilized to combine multiple models
for improved accuracy. Train the selected models
using the training data, tuning hyperparameters
through techniques like grid search or random search
to optimize performance.

4. Incorporating Time-Series Data:

Since weather data is inherently sequential, consider
incorporating time-series analysis techniques into the
forecasting model. Recurrent neural networks
(RNNS), long short-term memory networks (LSTMs),
or gated recurrent units (GRUSs) are well-suited for
capturing temporal dependencies in sequential data.
These models can learn from past weather
observations to make predictions for future time
points.

5. Model Evaluation and Refinement:

Evaluate the trained models using appropriate metrics
such as mean squared error (MSE), root mean squared
error (RMSE), or accuracy for classification tasks.
Compare the performance of different models and
select the one with the best performance on the testing
data. Conduct iterative refinement by fine-tuning
hyperparameters, adjusting feature selection, or
exploring alternative algorithms to further improve
forecast accuracy.

By following these steps, we can develop a robust
weather forecasting system using machine learning
techniques that effectively utilize historical weather
data to predict future weather conditions with high
accuracy.

V. RESULTS

4.6. Forecasting data

date  year humidity windspeed mean pressure  year month
2013-01-01 10.000000 84.500000 0.000000 1015.666667 2013 01
2013-01-02  7.400000 92.000000 2.980000 1017.800000 2013 01
2013-01-03 7.166667 87.000000 4.633333 1018.666667 2013 01
2013-01-04 8.666667 71.333333 1.233333 1017.166667 2013 01
2013-01-05 6.000000 86.833333 3.700000 1016.500000 2013 01

L A =

1457 2016-12-28 17.217391 68.043478 3.547826 1015.565217 2016
1458 2016-12-29 15.238095 87.857143  6.000000 1016.904762 2016
1459 2016-12-30 14.095238 89.666667 6.266667 1017.904762 2016
1460 2016-12-31 15.052632 87.000000 7.325000 1016.100000 2016
1461 2017-01-01 10.000000 100.000000 0.000000 1016.000000 2017
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Wind Speed in Dethi Over the Years
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4.7. Comparative graph:

Relationship Between Temperature and Humidity
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4.8. Comparative graph

CONCLUSION

In conclusion, leveraging machine learning techniques
for weather forecasting presents a promising approach
to improving the accuracy and reliability of
predictions. By harnessing historical weather data and
employing sophisticated algorithms, we can develop
models that capture complex patterns and
relationships in the atmosphere. Through feature
engineering, model selection, and training, we can
enhance the predictive power of these models,
enabling them to make informed forecasts of future
weather conditions.
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Furthermore, incorporating time-series analysis
techniques allows us to account for the sequential
nature of weather data, enabling our models to learn
from past observations and make accurate predictions
for future time points. Ensemble methods, such as
combining multiple models or using deep learning
architectures like recurrent neural networks, offer
additional avenues for improving forecast accuracy.

However, it's important to acknowledge the challenges
associated with weather forecasting, including the
inherent uncertainty and variability of atmospheric
phenomena. While machine learning can significantly
enhance our ability to predict weather patterns, it's
essential to continuously evaluate and refine our
models to ensure their effectiveness in real-world
scenarios. Overall, the integration of machine learning
techniques holds great promise for advancing the field
of weather forecasting and ultimately providing
valuable insights for various applications and
industries.
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