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KEYWORDS ABSTRACT
This paper aims to fill that gap by examining the interplay between weather

Artificial Intelligence, conditions and the performances of outdoor college kabaddi matches during
Weather Conditions, four meticulously selected matches. In doing so, we employ cutting-edge
Outdoor Sports, artificial intelligence (AI) methodologies, specifically tailored to analyze vast
Kabaddi, College datasets and extract meaningful insights. By utilizing sophisticated machine
Athletes, Match learning algorithms alongside robust statistical models, we endeavour to
Performance. determine the extent to which various weather parameters, such as

temperature, humidity, wind speed, and precipitation, impact team
performance metrics—including but not limited to scoring efficiency,
defensive capabilities, and overall match results. Through this analysis, we
aim to uncover underlying patterns that may illuminate the crucial role that
environmental conditions play in shaping the dynamics of Kabaddi matches.
For instance, we will explore whether teams perform better in dry conditions
versus wet conditions, if extreme heat affects player stamina and decision-
making, or how humidity levels could influence the grip and handling of
equipment. Furthermore, our research seeks to provide actionable insights

Article Info: that coaches, players, and analysts can leverage to optimize training regimens
Received on: and game strategies based on anticipated weather conditions. By
09.04.2026 understanding how these external factors interact with the intrinsic skills and
Accepted on: tactics of the teams, stakeholders in the sport can make more informed
20.05.2026 decisions that potentially enhance performance and increase the level of
Published on: (':ompetit.ion in Kabaddi. In. Fonclusion, by‘ systematically studying the
10.06.2026 implications of weather conditions on Kabaddi match outcomes through Al-

driven analysis, this paper contributes to the broader body of knowledge
surrounding the sport. It underscores the importance of looking beyond
traditional performance metrics to include environmental variables, thereby
enriching our understanding of what influences success in Kabaddi, paving
the way for future research in this exciting and evolving field.
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INTRODUCTION |

Kabaddi, a traditional Indian sport known
for its intense physicality and strategy, has
seen a rise in professional leagues, drawing
attention from fans and researchers alike.
While various factors influence match
outcomes—such as player skill level,
coaching strategies, and team dynamics—
weather conditions are often overlooked.
This this

addresses gap by

weather

paper
investigating how  different
parameters (temperature, humidity, wind
speed) affect the performance of Kabaddi
teams using Al-based analytical methods.
Kabaddi, a traditional Indian sport deeply
rooted in the country's cultural heritage, is
celebrated for its vigorous physical
demands and intricate strategic nuances.
Known for its thrilling blend of athleticism
and mental acuity, Kabaddi has grown
significantly in popularity, particularly with
the advent of professional leagues that have
captivated not only devoted fans but also
scholars and analysts intrigued by the sport's
dynamics.

As the sport continues to evolve within the
framework of competitive leagues, several
factors contribute to the outcomes of
matches. Key elements such as player skill
level, comprehensive coaching strategies,
and cohesive team dynamics play pivotal

roles in determining a team’s performance

on the mat. However, one critical aspect that
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often goes unnoticed is the impact of
weather conditions on the game. Although
it may seem peripheral, environmental
factors such as temperature, humidity, and
wind speed can significantly influence the
athletes' physical performance as well as
strategic decisions made by coaches during
critical moments in a match.

This paper seeks to bridge the existing gap
in literature by systematically exploring
how various weather parameters can affect
the performance of Kabaddi teams. To do
so, we employ advanced artificial
intelligence (Al) based analytical methods,
enabling us to process and analyze complex
datasets that correlate meteorological
conditions with gameplay outcomes. By
utilizing these sophisticated analytical
techniques, we aim to uncover insights that
may assist coaches, players, and sports
strategists in making informed decisions,
optimizing performance, and potentially
improving the overall competitive
landscape of Kabaddi. In the following
sections, we will detail our research
methodology, present empirical findings,
and discuss the implications of our results,
the role of

highlighting essential

environmental factors in the realm of

competitive  Kabaddi and  offering

recommendations for future research in this

fascinating area of study.
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METHODOLOGY |

We proposed a two-fold methodology
encompassing data collection and the Al-
based analysis framework:

Data Collection: Historical match data,
including weather conditions on match days
and detailed performance statistics for each
player and team, were gathered from
reliable sports databases and meteorological
sources.

Al-Based Analysis: We employed machine
learning techniques, particularly regression
analysis and classification models, to
quantify the relationship between weather
conditions and match outcomes. Data pre-
processing steps such as normalization,
encoding, and feature selection were
undertaken to create a robust dataset for
analysis.

RESEARCH DESIGN

The research design involved the following
steps:
Examine Hypothesis: Formulate
hypotheses regarding the expected impact
of various weather parameters on team
performance.

Sampling: Select four Kabaddi matches
based on availability of comprehensive data
covering weather conditions and player
performance.

Data Analysis Framework: Utilize Python's
libraries to

scikit-learn and Pandas

implement statistical models aimed at
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identifying significant weather-
performance correlations.

LITERATURE REVIEW

The intersection of environmental factors
and sports performance is an increasingly
pertinent area of study within sports
science. While the literature reveals a
moderate focus on the environmental
impacts across various sports, there remains
a conspicuous shortage of explicit research
concerning Kabaddi. This gap is notable,
especially when considering the significant
influence of weather conditions on player
performance and outcomes in other popular
sports, such as football and cricket.
In Smith's (2019) review, "Impact
of Weather Conditions on Sports
Performance," a comprehensive analysis
of how weather influences stamina,
performance, and injury rates across
different  sporting  disciplines  is
presented. Smith lays the groundwork
for understanding the physiological and
psychological effects of environmental
conditions, highlighting that variations in
temperature, humidity, and precipitation
can lead to substantial differences in
athletic performance. This foundational
work emphasizes that while athletes are
trained to adapt to various conditions,
extreme weather can compromise
performance and heighten injury risks.
(2020)

Patel's article,
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"Environmental Factors in Traditional
Sports: The Case of Kabaddi," endeavors
to fill aspects of the research gap
concerning traditional sports like Kabaddi.
Kabaddi, primarily played in South Asia,
is uniquely vulnerable to regional weather
conditions that can affect match dynamics.
Patel's work is pivotal as it draws attention
to how turf conditions, humidity, and
temperature may impact player endurance,
agility, and overall performance.
However, the study also illustrates the
limited body of research specifically

addressing how these factors uniquely

affect Kabaddi players compared to
athletes in more extensively studied
sports.

The synthesis of insights from Smith and
Patel presents an important framework for

the future of sports science research,

emphasizing the need for practical
investigations  into  how  different
environmental conditions affect
performance  across  various  sports,
specifically  Kabaddi. By  applying

methodologies similar to those utilized in
football and cricket studies, researchers can
begin to develop a deeper understanding of
the unique challenges Kabaddi players face.
In conclusion, while the sports science
community has begun to acknowledge the
factors

critical role of environmental

impacting  athlete  performance, the

examination of these elements in Kabaddi is
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still in its infancy. The existing literature
underscores the necessity for more targeted
research into Kabaddi, not only to
underscore its relevance but also to enhance
training and that

game  strategies

accommodate changing environmental
conditions. As the body of knowledge
expands, it will be essential to validate the
findings in relation to Kabaddi, potentially
leading to improved player welfare and
performance optimization in this rapidly
growing sport.

SELECTION OF SUBJECTS

The selected matches for this study were:
Match 1: Team A vs Team B on April 14,
2023 (Sunny, 30° C, Humidity 40%)

Match 2: Team C vs Team D on May 20, 2023
(Rainy, 25° C, Humidity 80%)

Match 3: Team E vs Team F on June 15, 2023
(Cloudy, 28° C, Humidity 50%)

Match 4: Team G vs Team H on July 10, 2023
(Sunny, 32° C, Humidity 35%)
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RESULTS
Table 1: Weather Conditions for Selected Matches

Temperature (°C)
Match date ‘Weather Hul‘n]dlty Wlnd
(%) Speed
(km/h)
Match 1 2023- Sunny 30
04-14 40 10
Match 2023- Rainy 25 80 5
2 05-20
Match 2023- Cloudy 28 50 15
3 06-15
Match 2023- Sunny 32 35 12
4 07-10
Table 2: Performance Metrics by Team
Points Fouls Success
Match Team Scored Committed Rate (%)
Match 1 Team A 40 5 75
Match 1 Team B 32 7 70
Match2 Team C 30 6 65
Match 2 Team D 22 8 60
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Match Team
Match 3 Team E
Match 3 Team F
Match 4 Team G
Match 4 Team H
STATISTICAL ANALYSIS
The analysis focused on evaluating

weather's influence through

correlation coefficients and

machine learning classification techniques.

Key findings included:
Correlation  Coefficient: A
negative  correlation  was  found

between humidity levels and points

scored, with a coefficient of -0.73.
Regression Model: The regression model
suggested that every 1% increase in humidity
could lead to a decrease in points scored by
approximately 0.5 points.

ANALYSIS OF TEST DATA

The analysis of test data indicated a
significant impact of temperature and humidity
on the performance of Kabaddi teams. The

results showed that:
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Points Fouls Success
Scored Committed Rate (%)
38 4 80
25 5 68
45 3 85
28 6 50
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Higher temperatures correlated with
increased performance metrics, likely due to
enhanced player mobility and higher energy
levels.

Conversely, matches held in rainy or
exhibited

high-humidity conditions lower

scoring and  higher fouls, indicating
compromised performance capabilities.

CONCLUSIONS

The study reveals that weather
significantly influences the performance of
Kabaddi teams. Al methods effectively
quantified these relationships, suggesting that
teams may benefit from developing weather-
adaptive strategies. Future research could
explore a broader range of matches and
broaden the scope to include player-specific

performance metrics for enhanced insights.
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