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ABSTRACT

Understanding the relationship between solar irradiance and ultraviolet (UV) radiation is essential for assessing
environmental and public health impacts. This study focuses on analyzing the correlation between UV Index, UV
intensity, and sun intensity using historical data from Thiruvananthapuram. By examining the
interdependencies between these parameters, significant patterns and variations that contribute to UV radiation
dynamics can be identified. The study employs statistical correlation techniques to quantify the strength and
direction of relationships among the variables. Data visualization methods, including scatter plots and
heatmaps, are used to interpret findings effectively. The results will provide insights into how solar intensity
influences UV radiation levels and their potential variations across different times of the day and seasons.
Understanding these correlations can aid in improving UV exposure awareness, supporting climate studies, and
guiding future predictive modeling efforts. This research does not focus on forecasting but establishes a
foundation for future studies on UV radiation trends. The findings can be valuable for environmental
researchers, meteorologists, and policymakers concerned with solar radiation and its effects. By highlighting key
correlations, this study enhances our understanding of UV radiation behavior and its potential implications on
health and environmental monitoring.
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INTRODUCTION

Solar ultraviolet (UV) radiation plays a crucial role in environmental and public health, influencing climate patterns,
human well-being, and ecological systems. The UV Index, UV intensity, and sun intensity are key parameters used to
assess solar radiation exposure. Understanding the correlation between these factors helps in evaluating the impact of
solar irradiance on UV radiation levels, which is essential for climate studies, public health awareness, and future
predictive modeling.

This study focuses on analyzing the relationship between UV Index, UV intensity, and sun intensity using
historical data from Thiruvananthapuram, a region known for significant variations in solar radiation due to its tropical
climate. By employing statistical correlation techniques, the study aims to identify how these parameters interact and
whether specific patterns emerge across different times of the day and seasons. This research emphasizes correlation
analysis to establish fundamental connections between solar parameters. Data visualization methods such as scatter
plots and heatmaps will be used to interpret and present the results effectively. The findings can contribute to a deeper
understanding of UV radiation dynamics and support future research in environmental monitoring, climate studies, and
public health risk assessments related to UV exposure.

Problem Statement
Solar UV radiation is a critical environmental factor that affects public health, climate patterns, and ecological systems.
The intensity of UV radiation is influenced by various factors, including solar irradiance, atmospheric conditions, and
geographical location. However, the relationship between UV Index, UV intensity, and sun intensity is not well
understood, particularly in tropical regions like Thiruvananthapuram, where solar exposure varies significantly
throughout the year.

Without a clear understanding of their interdependencies, it is challenging to assess UV exposure risks, develop
effective public awareness strategies, or improve environmental monitoring systems. This study aims to address this
gap by analyzing the correlation between UV Index, UV intensity, and sun intensity using historical data. By applying
statistical correlation techniques and visualization methods, the research seeks to identify significant patterns and
relationships among these parameters. The findings will provide valuable insights for researchers, meteorologists, and
policymakers, enabling them to make informed decisions regarding UV exposure management, climate studies, and
potential future predictive modeling efforts.
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Scope and Relevance

Understanding the relationship between UV Index, UV intensity, and sun intensity is essential for assessing solar
radiation exposure and its potential impact on the environment and public health. While these parameters are
commonly measured, their interdependencies are not well-documented, particularly in tropical regions like
Thiruvananthapuram, where solar exposure varies significantly throughout the year. Without a clear understanding of
these relationships, it is challenging to evaluate the factors influencing UV radiation levels and their variations over
time.

This study aims to analyze the correlation between UV Index, UV intensity, and sun intensity using historical data.
By applying statistical correlation techniques and visualizing the results through scatter plots, heatmaps, and a
correlation matrix, this research seeks to identify significant patterns and relationships among these parameters. The
findings will contribute to a deeper understanding of solar irradiance dynamics, which can be valuable for
environmental monitoring, public health awareness, and future research in atmospheric studies.

Software Requirements

To conduct the correlation analysis between UV Index, UV intensity, and sun intensity, several software tools and
libraries are required. Python will be used for data preprocessing and statistical correlation analysis, Google Colab
serving as the primary coding and visualization platforms. Essential libraries include Pandas for data manipulation,
NumPy for numerical computations, and Matplotlib and Seaborn for creating scatter plots and heatmaps. SciPy will be
used to compute correlation coefficients such as Pearson, Spearman, or Kendall. Microsoft Excel or Google Sheets will
assist in initial data exploration and plotting correlation graphs. For coding and debugging, Visual Studio Code is used
as the preferred integrated development environment. Microsoft PowerPoint or Google Slides will be used for
presenting findings, while Microsoft Word will support documentation and report writing. The entire setup is
compatible with Windows, macQOS, and Linux.

Result
This section presents the findings of the correlation analysis between UV radiation (UV), UV Index (UVI), and Sun
Intensity, using a correlation graph (Fig.1) and a correlation matrix (Fig.2).

Correlation Graph

The correlation graph (Fig.1) illustrates the temporal variations in correlation coefficients among UV, UVI, and Sun
Intensity. The observed correlation values range between -1 and +1, indicating the strength and direction of
relationships. The results show a consistently strong positive correlation among the three parameters, particularly
during peak solar radiation hours. Minor fluctuations are observed, likely influenced by atmospheric conditions such as
cloud cover and seasonal variations.
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Correlation Matrix
The correlation matrix (Fig.2) provides a quantitative analysis of the relationships between UV, UVI, and Sun
Intensity. The key correlation values are:

e UVI and Sun Intensity (~0.99): A nearly perfect positive correlation, indicating that Sun Intensity is a
primary determinant of the UV Index.

e UV and Sun Intensity (~0.93): A strong correlation, confirming the direct dependence of UV radiation levels on
solar irradiance.

e UV and UVI (~0.91): A significant correlation, supporting the reliability of the UV Index as a measure of UV
exposure.

e The diagonal elements (1.00) represent self-correlations, ensuring the matrix’s consistency.

These findings validate the strong interdependence of the three parameters, reinforcing the role of Sun Intensity as a key
factor influencing UV radiation levels.

CONCLUSION

This study analyzed the correlation between UV Index, UV intensity, and sun intensity using historical data from
Thiruvananthapuram. By employing statistical correlation techniques and generating a correlation matrix, we identified
the relationships between these parameters, providing insights into how solar irradiance influences UV radiation levels.
The findings highlight significant dependencies that can contribute to a better understanding of UV radiation dynamics,
aiding in environmental monitoring and public health awareness.

The use of data visualization techniques, including scatter plots and heatmaps, further reinforced the observed
correlations, making the results more interpretable. This research establishes a strong foundation for future studies that
may extend into predictive modeling or seasonal trend analysis.

While this study does not focus on forecasting, it provides a crucial step in understanding the interplay between solar
intensity and UV radiation. The insights gained can benefit researchers, meteorologists, and policymakers in making
informed decisions regarding UV exposure risks and environmental monitoring strategies. Future work could explore
additional influencing factors such as atmospheric conditions or cloud cover to enhance the analysis.
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