({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 5, Issue 2, November 2025 Impact Factor: 7.67

Heat Shield Hydrate

Sanjana Sapar, Pooja Roy, Saee Raut, Rutuja Nagane, Prof. M. P. Desai
Department of Information Technology
Smt. Kashibai Navale College of Engineering, Pune, India

Abstract: In recent years, increasing global temperatures and heatwave occurrences have heightened
the risk of heat-related illnesses such as dehydration and heatstroke. To address this, 'Heat Shield
Hydrate' is an Android-based smart application designed to promote personal hydration awareness and
heat safety management. The app integrates four main modules: Hydration Tracking, Heat Map Index,
Emergency SOS, and Community Page. It calculates users' personalized water intake, monitors
hydration progress, displays real-time heat risk levels, and enables emergency alerts during high-risk
situations. Additionally, it fosters community engagement through information sharing and awareness
posts. The system leverages Firebase as the backend, OpenWeatherMap API for heat index data, and
Twilio API for SOS alerts, ensuring real-time response and scalability.
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I. INTRODUCTION
Heat-related illnesses, including dehydration, heat exhaustion, and heatstroke, have become increasingly common due
to rising global temperatures and extreme climatic variations. According to health studies, prolonged exposure to high
temperature and humidity significantly increases the body’s fluid requirements to maintain thermal balance. When
these requirements are not met, the risk of dehydration and heatstroke rises sharply, especially among individuals who
remain outdoors for long durations such as students, athletes, workers, or commuters. Proper hydration is a fundamental
preventive measure; however, most individuals fail to maintain adequate water intake throughout the day due to lack of
awareness, irregular schedules, or limited access to real-time environmental information.
Modern hydration-tracking applications provide basic functionalities such as reminding users to drink water and
allowing manual logging of daily intake. However, these applications operate in isolation and do not consider external
environmental factors such as temperature, humidity, or UV index, which directly influence hydration needs. Weather-
monitoring applications, on the other hand, provide climatic indicators but do not translate them into meaningful health-
based recommendations. Similarly, emergency alert systems offer SOS features but lack integration with personal
health monitoring or environmental risk assessment. This fragmented nature of existing solutions prevents users from
receiving accurate, timely, and context-aware guidance.
To address these limitations, the present research introduces Heat Shield Hydrate, an Android-based intelligent
application designed to integrate hydration tracking, real-time heat index monitoring, emergency SOS alerts, and
community awareness features into a unified platform. The system calculates personalized hydration requirements
using user-specific attributes such as age, weight, and activity level, combined with dynamic environmental inputs
received from weather APIs. The application also incorporates an emergency SOS module capable of sending
automated alerts with the user’s live location during heat-related emergencies. Additionally, a community awareness
page allows users and NGOs to share safety tips, climate updates, and hydration awareness messages, fostering
collective participation in heat safety.By combining environmental intelligence with personalized hydration monitoring
and emergency support, Heat Shield Hydrate provides a holistic approach to heat safety. The objective of this research
is to design, implement, and evaluate this mobile-based system to reduce heat-related health risks and promote
sustainable hydration behavior.
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II. LITERATURE REVIEW

Recent advancements in mobile health (m-Health) systems have led to the development of several hydration-monitoring
applications aimed at improving user awareness and preventing dehydration-related complications. Steven et al. [1]
introduced Hydr8, a mobilehydration management tool deployed in care-home settings, emphasizing the importance of
accurate fluid-intake monitoring for elderly individuals. Their qualitative study demonstrated improved communication
among caregivers and better visibility of resident hydration levels; however, technical difficulties, infrastructure
limitations, and challenges in integrating the application into daily workflows highlighted gaps in system reliability and
long-term adoption.

Kulkarni et al. [2] proposed a non-invasive dehydration detection model using a wrist-worn electrodermal activity
(EDA) sensor connected to an Android mobile application. Their machine-learning-based classification approach
achieved an accuracy exceeding 84%, showing strong potential for real-time hydration estimation. Although promising,
the system’s dependency on specialized hardware, limited participant sample size, and the need for environment-
specific calibration reduce its applicability for large-scale deployment.

A broader analysis of hydration-tracking applications conducted by Philip-McKenzie et al. [3] evaluated 51 Android
and 108 applications, focusing on usability, hydration-logging mechanisms, and disease-prevention features. The study
concluded that most mobile applications incorporate only basic intake reminders, with limited consideration of
physiological parameters, urine metrics, or environmental factors such as heat index, humidity, and UV exposure. This
lack of contextual awareness significantly reduces the accuracy and responsiveness of hydration-tracking systems,
especially in regions with extreme climatic variations.

Overall, the literature indicates that existing hydration-monitoring systems either rely excessively on manual input or
require external sensor hardware, limiting their accessibility to general users. Furthermore, current mobile applications
lack integration of environmental variables—such as temperature, humidity, and UV index—that directly influence
hydration needs and heatstroke risk. Despite significant progress, ongoing research is focused on improving multi-
parameter integration, adaptive reminder algorithms, context-aware hydration estimation, and real-time risk monitoring.
These limitations underscore the need for a holistic, mobile-based hydration-tracking solution that incorporates
personal, behavioral, and environmental data to deliver timely alerts and enhance user safety.

II1. EXISTING SYSTEM
Existing mobile applications related to hydration tracking, weather monitoring, and emergency assistance operate as
independent systems, each addressing only a specific aspect of user safety. Hydration-tracking apps such as Water
Reminder, Hydro Coach, and Plant Nanny primarily focus on daily water intake. These applications rely heavily on
manual input, reminding users to drink water at fixed intervals. While useful in improving daily drinking habits, these
apps lack contextual intelligence—they do not adjust hydration recommendations based on changes in environmental
conditions such as temperature, humidity, or heat index. As a result, users receive the same water reminders regardless
of whether the weather is cool or dangerously hot, reducing the accuracy and effectiveness of hydration guidance.
Similarly, weather-monitoring applications like AccuWeather, Weather Channel, and Google Weather provide real-
time data about temperature, humidity, UV radiation, and heat index. Although these applications offer detailed
meteorological information, they do not translate this data into user-specific health recommendations. Weather apps
lack mechanisms to notify users when environmental conditions may increase dehydration or heatstroke risks. This
creates a gap where users are informed about weather changes but remain unaware of how these changes affect their
hydration needs and overall safety.Emergency SOS applications, on the other hand, focus on sending alerts or sharing
location during critical situations. Apps such as SOS Alert, My Safety App, and 112 India provide emergency
communication features but do not include any health-monitoring components. They function only after emergencies
occur, without offering preventive measures to reduce the risk of such emergencies happening in the first place.
Overall, the existing systems function in isolation—hydration apps do not incorporate weather data, weather apps do
not consider personal hydration requirements, and SOS apps do not include preventive heat risk monitoring. There is no
integrated platform that combines hydration tracking, heat-index analysis, and emergency alerting into a single, user-
friendly solution. This fragmentatlon highlights the need for a unified system like Heat Shleld Hydrate which bridges
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these gaps by providing personalized hydration recommendations, real-time heat risk alerts, and emergency assistance
in one application.

IV. PROPOSED SYSTEM

The proposed Heat Shield Hydrate system is designed to overcome the limitations of existing hydration, weather, and
emergency applications by integrating all essential heat-safety features into a single, intelligent Android platform. The
system combines personalized hydration tracking, real-time heat index monitoring, emergency SOS alerts, and a
community awareness module to support users in maintaining optimal hydration levels and preventing heat-related
illnesses.At the core of the system is the hydration tracking module, which calculates daily water intake based on user-
specific parameters such as age, weight, gender, lifestyle, and activity level. Unlike traditional hydration apps, the
proposed system dynamically adjusts the recommended water intake using environmental inputs (temperature,
humidity, and UV index). The application retrieves weather data through the OpenWeatherMap API, which provides
accurate real-time climate information. This data is then used to compute the Heat Index, a scientifically established
measure that indicates perceived temperature and the likelihood of heat stress. Based on this analysis, the system
categorizes risk levels as Low, Moderate, High, or Extreme, enabling users to take timely preventive actions.Another
critical component is the Emergency SOS module, which enhances user safety during heat-related emergencies. In
high-risk situations such as dizziness, extreme dehydration, or heatstroke symptoms, users can trigger an SOS alert. The
module utilizes the device’s GPS to fetch the user's real-time location and sends it to predefined emergency contacts
through the Twilio API. This ensures immediate communication and rapid support during critical events, significantly
reducing response time.
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Fig. Proposed System Architecture
The Community Awareness module encourages user engagement and knowledge sharing. Users and NGOs can post
climate-related tips, hydration awareness messages, heatwave alerts, and preventive strategies. This feature promotes
collaborative learning and motivates users to maintain safe practices during extreme weather conditions.The frontend of
the system is developed using Kotlin and Jetpack Compose, offering a visually appealing, responsive, and user-friendly
interface. The backend infrastructure relies on Firebase, which supports real-time data synchronization, authentication,
cloud storage, and scalability. Firebase ensures seamless data handling even under fluctuating network conditions,
making the application reliable and efficient.By integrating environmental intelligence, personalized hydration
monitoring, emergency communication, and community engagement, the proposed Heat Shield Hydrate system
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provides a comprehensive and unified approach to heat safety. It empowers users with actionable insights, early
warnings, and quick emergency support, making it significantly more advanced than existing standalone applications.

V. CONCLUSION

The rising frequency of heat-related illnesses and dehydration incidents highlights the urgent need for intelligent,
preventive health systems that integrate environmental awareness with personal wellness monitoring. Existing
solutions, though valuable, address these concerns in isolation-focusing individually on hydration tracking, heat-index
mapping, or emergency response-without offering a unified, adaptive platform.The proposed Heat Shield Hydrate
system bridges this gap through a mobile-first architecture that combines multiple sensing modalities-wearable data,
smartphone camera—based hydration estimation, activity recognition, and real-time weather analytics-to deliver
continuous, context-aware protection. Its multi-layered methodology enables accurate hydration assessment,
personalized heat-risk prediction, and automated emergency support, all within a privacy-preserving framework.

By fusing physiological, environmental, and behavioral data streams, the system transitions from reactive emergency
handling to proactive risk prevention. The methodology emphasizes accessibility, allowing both users with and without
wearables to benefit from accurate monitoring. Through community features and localized alerts, it also fosters
awareness and collective safety.In conclusion, Heat Shield Hydrate demonstrates a comprehensive approach to heat-
stress mitigation and hydration management. It not only leverages modern mobile and cloud technologies for real-time
intelligence but also lays the groundwork for future extensions-such as Al-driven predictive modeling, integration with
public health networks, and adaptive personalization based on long-term user behavior. The proposed framework,
therefore, represents a practical and scalable step toward enhancing human resilience in increasingly extreme thermal
environments.
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