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ABSTRACT: Weather forecasting plays an important role in daily planning, agriculture, transportation, and disaster
management. With the availability of real-time weather data and advancements in machine learning, accurate short-
term temperature prediction has become more accessible. This project presents a Weather Data Analysis and
Temperature Prediction System developed using Python and Streamlit. The system fetches historical and real-time
weather data from the Open-Meteo Weather API based on user-provided geographical coordinates. The collected data
is preprocessed, and relevant features are extracted for analysis. A Random Forest Regression model is trained to
predict the maximum daily temperature (temp_max) using historical weather parameters. The performance of the
model is evaluated using Root Mean Square Error (RMSE) to measure prediction accuracy. The predicted results,
along with current and forecasted weather information, are visualized through an interactive Streamlit-based
dashboard using graphs and charts. The proposed system provides a simple, user-friendly, and cost-effective solution
for short-term temperature prediction and weather data analysis without requiring complex infrastructure.
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L. INTRODUCTION

Weather forecasting plays a vital role in understanding short-term weather patterns and supporting daily decision-
making. Accurate weather information helps in minimizing losses caused by natural events, improving agricultural
productivity, and supporting planning in various sectors. With the advancement of data-driven technologies, software-
based weather analysis systems have become more efficient and accessible.

In recent years, the availability of open-source weather APIs and data analytics tools has enabled developers to build
lightweight and interactive weather monitoring and prediction systems. This project focuses on developing a weather
data analysis and temperature prediction system using Python that provides real-time and short-term forecasted
weather data in a simple and visually appealing manner.

The system uses Streamlit for web interface development and the Open-Meteo Weather API for fetching accurate
weather data based on user-provided geographical coordinates. The primary goal of this project is to design a user-
friendly weather monitoring and temperature prediction application that allows users to visualize current and historical
weather data and predict maximum daily temperature using machine learning techniques.

II. RELATED WORK
Various weather forecasting and climate prediction systems have been proposed by researchers using machine learning
models, statistical techniques, and simulation-based approaches. Traditional meteorological systems rely on complex
numerical weather prediction models that require high computational resources.
Recent studies focus on web-based weather applications using APIs to fetch real-time data and visualize it for end users.

Some systems integrate machine learning models such as regression, neural networks, and time-series analysis for long-
term climate prediction. However, many of these systems lack simplicity and require technical expertise.
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The proposed system differs from existing approaches by providing an easy-to-use dashboard that combines real-time
data retrieval, visualization, and short-term forecasting without heavy computational requirements.

II1. PROPOSED SYSTEM

The proposed system is a web-based Weather Data Analysis and Temperature Prediction System designed to
provide real-time weather information and short-term temperature prediction through an interactive dashboard. The
system fetches weather data dynamically using the Open-Meteo Weather API based on user-provided geographical
coordinates. The collected data is processed and analyzed to generate meaningful insights and predictions.

The system integrates machine learning techniques to predict the maximum daily temperature (temp_max) using
historical weather parameters. An interactive dashboard developed using Streamlit allows users to visualize weather
conditions, trends, and prediction results in a simple and intuitive manner.

IV. SYSTEM ARCHITECTURE

The system architecture consists of the following components:

1 User Interface:

Developed using Streamlit to provide an interactive and user-friendly web-based interface for displaying weather
information and prediction results.

2 Data Source:

Open-Meteo Weather API is used for fetching historical and real-time weather data based on user-provided
geographical coordinates.

3 Processing Module:

Python scripts are used to preprocess the fetched weather data, handle missing values, convert date formats, and
prepare the data for analysis and model training.

4 Machine Learning Module:

A Random Forest Regression model is used to train on historical weather data and predict the maximum daily
temperature (temp_max).

5 Visualization Module:

Matplotlib is used to plot charts and graphs, which are displayed through the Streamlit dashboard for better data
interpretation.

Workflow:

1 User enters location details (city or latitude and longitude).

2 An API request is sent to the Open-Meteo Weather API.

3 Weather data is retrieved and preprocessed using Python.

4 The processed data is used to train the Random Forest regression model.

5 Maximum daily temperature is predicted.

6 The prediction results and weather visualizations are displayed on the Streamlit dashboard.

V.METHODOLOGY

The methodology followed in this project involves a systematic approach to analyze weather data and predict short-
term temperature using machine learning techniques. The steps followed in the proposed system are described below:
1.Data Collection:

Historical and real-time weather data is collected using the Open-Meteo Weather API based on user-provided
geographical coordinates. The retrieved data includes weather parameters such as minimum temperature, precipitation,
and wind speed.

2.Data Preprocessing:

The collected raw data is preprocessed using Python to handle missing values, convert date formats into structured
datetime representations, and ensure consistency in numerical values. This step prepares the data for effective analysis
and model training.

3.Feature Engineering:

Relevant features are extracted from the preprocessed data to improve prediction accuracy. Date-based features such as
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month and day of the week are generated, and important weather parameters are selected as input features for the
model.
4.Dataset Splitting:

The prepared dataset is divided into training and testing sets to evaluate model performance. A major portion of the
data is used for training, while the remaining data is used for validation.

5.Model Training:

A Random Forest Regression model is trained using the training dataset to learn the relationship between historical
weather parameters and the maximum daily temperature.

6.Model Evaluation:

The trained model is evaluated using Root Mean Square Error (RMSE) to measure the accuracy of temperature
prediction on the test dataset.

7.Prediction:

The trained Random Forest model is used to predict the maximum daily temperature (temp max) for given input
conditions.

8.Visualization and Output:

The prediction results, along with current and historical weather data, are visualized using graphs and charts. An
interactive dashboard developed using Streamlit displays the outputs for user interpretation.

9.The methodology followed in this project includes:

Collecting real-time climate data using Open-Meteo API

Parsing JSON responses into structured data frames

Performing basic analysis on weather parameters

Visualizing data using line graphs and bar charts

Displaying current and forecasted weather conditions

VI. TOOLS AND TECHNOLOGIES USED

Programming Language: Python
Framework: Streamlit

API: Open-Meteo Weather API
Libraries: Pandas, Requests, Matplotlib
Development Environment: VS Code

VII. RESULTS AND DISCUSSION
The developed climate prediction dashboard successfully displays current weather conditions and short-term forecasts.
Users can view temperature variations, precipitation trends, wind speed, and humidity levels through graphical

representations. The system performs efficiently and provides accurate results based on real-time API data. The
interactive interface improves user experience and makes climate analysis simple and effective.
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Fig. 1 Climate Prediction Dashboard Showing Weather Parameters and Forecast Graph
VIII. ADVANTAGES OF THE PROPOSED SYSTEM

Easy to use and interactive
Real-time and accurate weather data
Cost-effective solution

No need for complex hardware
Accessible through a web browser

IX. LIMITATIONS

Dependent on internet connectivity
Accuracy depends on third-party API
Limited to short-term prediction

X. CONCLUSION AND FUTURE SCOPE
This project successfully demonstrates a climate prediction and weather monitoring system using Python and Streamlit.
The system provides real-time weather updates and short-term forecasts through a simple and interactive dashboard. It

can be effectively used for educational purposes and basic climate monitoring.

In the future, the system can be enhanced by integrating machine learning models for long-term climate prediction,
adding historical data analysis, and improving visualization features.
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