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Abstract: Coastal tourism is a rapidly growing sector in India, and ensuring the safety of tourists is
crucial. This project aims to develop a mobile application that provides real-time recreational suitability
information for various beach locations across India. The application will utilize data from the Indian
National Centre for Ocean Information Services (INCOIS) API to assess parameters such as ocean
conditions (wave heights, currents, storm surges, tsunami alerts), meteorological factors (wind speed,
weather conditions), and water quality. Using an intelligent algorithm, the app will classify beaches as
suitable or not suitable for recreational activities.

The app will feature an interactive geospatial map with color-coded indicators, push notifications for real-
time alerts, and location-based recommendations. By integrating real-time data, user-friendly visualization,
and alert mechanisms, the application will help tourists make informed decisions, ensuring both safety and
convenience. This solution aims to support sustainable coastal tourism, enhance disaster preparedness, and
promote responsible travel along India’s coastline.
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L. INTRODUCTION

1.1 Problem Statement

Development of a mobile application to provide recreational suitability information of beach locations across India.
Description Background: Coastal tourism is one of the priority areas highlighted in the Draft Blue economy policy of
India. As such, use of technology to improve the tourism and related sectors is the need of the hour. Given the expected
increase in the coastal tourism of our country, there is a need to ensure safety of the tourists. In this regard, a mobile
application indicating the suitability of beaches for recreational activities (based on the current ocean state like wave
heights/ocean currents, meteorological parameters like wind, water quality etc.) will be a useful value addition to the
coastal tourism sector. Description: The proposed app should be able to provide tourism suitability (say suitable/not
suitable based on various parameters) at a particular point of time across various beaches in India. Create locations of
different beaches across the country. Different parameters to be considered to determine suitability of a coastal location
for recreation activities like Ocean alerts (High Wave/Swell Surge/Ocean Currents/Storm Surge/Tsunami), Winds,
Water quality assessments. These parameters will be available via INCOIS (Indian National Centre for Ocean
Information Services) API. The application should devise a method/algorithm to use the above parameters and make
the safety/suitability decision at the different locations. Visualization using geospatial maps and colour codes based on
suitability of locations. Based on the current location of the user, alert notifications to be provided in case of any alerts
in the coastal location of the user) to be provided Expected Solution: Design and development of a mobile application
which identifies suitability of coastal tourism sites based on the current weather and oceanic conditions. This can help
to save lives and better plan the coastal tourist/recreational activities for the user. Organization Ministry of Earth
Sciences Department Indian National Center for Ocean Information Services (INCOIS) Category Software Theme
Travel & Tourism Youtube Link Dataset Link The oceanic alerts information will be available via REST API. Water
quality assessment is available from https://incois.gov.in/portal/wqns/water _quality.jsp
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1.2 Overview

Coastal tourism is a vital component of India's economy, contributing significantly to the travel and tourism industry.
However, with the increasing number of visitors to beach destinations, ensuring their safety and well-being is crucial.
This project focuses on developing a mobile application that provides real-time recreational suitability information
for various beach locations across India.

The application will collect oceanic and meteorological data from the Indian National Centre for Ocean
Information Services (INCOIS) API to assess beach conditions based on parameters such as wave height, ocean
currents, storm surges, tsunami alerts, wind speed, and water quality. Using an intelligent decision-making
algorithm, the app will classify beaches as suitable or not suitable for recreational activities.

To enhance user experience, the app will feature interactive geospatial mapping with color-coded safety indicators,
real-time notifications for hazardous conditions, and location-based recommendations. This solution will not only
help tourists make informed decisions but also assist local authorities in disaster preparedness and risk management.
By leveraging technology to improve safety, the proposed system will promote sustainable and responsible coastal
tourism while minimizing risks associated with unfavorable oceanic conditions. The application will be a valuable tool
for both tourists and government agencies, ensuring a safe, efficient, and well-informed travel experience along
India’s coastline.

1.3 Algorithm
Step 1: Data Collection
1. Fetch real-time oceanic and meteorological data from INCOIS API.
2. Extract key parameters:
1. Wave Height (WH)
2. Ocean Currents (OC)
3. Storm Surge/Tsunami Alerts (SS/TA)
4. Wind Speed (WS)
5. Water Quality Index (WQI)
Step 2: Parameter Threshold Classification
1. Define threshold values for each parameter to classify safety levels:
1. Safe (Green)
2. Caution (Yellow)
3. Unsafe (Red)
Step 3: Suitability Decision-Making
1. Assign weights to parameters based on impact on safety.
2. Compute Suitability Score (SS) using a weighted formula.
3. Classify the beach based on SS:
1. SS>0.8 — [] Suitable (Green)
2. 0.5<SS<0.8 — [1[] Caution (Yellow)
3. SS<0.5 — [] Not Suitable (Red)
Step 4: Data Visualization & Alerts
1. Display suitability status on a geospatial map using color codes.
2. Send real-time notifications to users in high-risk zones.
3. Allow users to search & filter beach locations.
Step 5: Continuous Updates & Learning
1. Fetch updated data periodically for real-time accuracy.
2. Improve the algorithm using machine learning models over time.
This structured approach ensures accurate, real-time, and data-driven safety assessments for beachgoers.
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1.4 Features
Real-Time Beach Suitability Assessment
Integration with INCOIS API for Oceanic and Meteorological Data
Geospatial Mapping with Color-Coded Suitability Indicators
Location-Based Alerts and Notifications
Search and Filter Options for Different Beaches
Historical and Predictive Analytics for Risk Forecasting
Crowdsourced Reports on Beach Conditions
Personalized Beach Recommendations (e.g., adventure-friendly, family-friendly)
Multilingual Support for Accessibility

. Offline Mode for Viewing Previously Fetched Data

. Emergency Contacts and Safety Tips Section

. Al-Based Decision-Making for Suitability Classification

. Dark Mode and Customizable Ul for Better User Experience

. Weather Forecast Integration

. Government and Tourism Collaboration for Official Safety Guidelines
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1.5 Objectives

The objective of this application is to enhance the safety and experience of coastal tourists by providing real-time
beach suitability assessments based on oceanic and meteorological data. By integrating with INCOIS API, the app
will analyze key parameters such as wave height, ocean currents, storm surges, tsunami alerts, wind speed, and
water quality to determine if a beach is safe, cautionary, or unsafe for recreational activities. Using Al-driven
decision-making, the app will offer geospatial visualization with color-coded indicators, making safety information
easily accessible.

Additionally, the application will provide real-time location-based alerts in case of hazardous conditions, ensuring
timely warnings for tourists. With features like multilingual support, predictive analytics, and crowdsourced
condition reports, the system will continuously improve its accuracy. It will also assist authorities in beach
management and disaster response while promoting sustainable and responsible coastal tourism. Ultimately, the
app will serve as a comprehensive digital tool for both tourists and safety agencies, ensuring a secure and well-
informed coastal travel experience.

The proposed mobile application aims to bridge the gap between tourism and safety by leveraging technology to
provide real-time beach suitability insights. By analyzing oceanic alerts, weather conditions, and water quality
parameters, the app will help tourists make informed decisions about visiting coastal locations. The interactive
geospatial mapping with color-coded indicators will offer a user-friendly visual representation of safe and unsafe
beaches. Additionally, automated alerts and notifications will warn users of any potential hazards, reducing the risks
associated with coastal tourism. With features like historical data analysis, predictive modeling, and multilingual
support, the application ensures accessibility, reliability, and continuous improvement. By integrating official
government safety guidelines, it also supports authorities in emergency response and beach management,
ultimately promoting sustainable and secure coastal tourism in India.

1.6 Limitations
The beach suitability mobile application, while highly beneficial, has certain limitations. Its accuracy is heavily
dependent on real-time data from INCOIS API and other meteorological sources, which may sometimes experience
delays or outages. Additionally, remote or less-explored beaches may lack sufficient data coverage, affecting the
reliability of safety assessments. The application requires a stable internet connection for real-time updates and alerts,
making it less effective in areas with poor network coverage. Despite using predictive analytics, sudden weather
changes may not always be accurately forecasted, leading to uncertainties in suitability assessments. Furthermore, the
reliance on crowdsourced reports means that user engagement and accuracy may
inconsistent or biased data. The use of GPS tracking, geospatial mapping, and conti
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lead to higher battery and data consumption, which could be a concern for users with limited resources. Although
multilingual support is incorporated, it may not cover all regional languages, limiting accessibility for some users. The
suitability algorithm, while designed to be precise, may require continuous refinement to improve accuracy and
minimize false alarms or missed warnings due to errors in data processing. Lastly, the app provides
recommendations rather than guarantees, meaning that ultimate responsibility for safety decisions rests with the user,
raising legal and liability concerns. Despite these limitations, the application remains a crucial tool for enhancing
coastal tourism safety and ensuring a well-informed travel experience.

II. REVIEW OF LITERATURE
1. Real-Time Coastal Monitoring Systems
Research highlights the importance of real-time oceanic monitoring for ensuring tourist safety and sustainable
beach management. Systems that analyze ocean currents, wave height, wind speed, and water quality help in
making data-driven decisions (Smith et al., 2020).
2. Geospatial Mapping and Al-Based Prediction Models
Studies show that geospatial mapping combined with AIl-driven models can effectively predict coastal hazards and
issue real-time alerts. Such models have been successfully implemented in beach safety management systems
worldwide (Brown & Lee, 2019).
3. INCOIS Data Utilization for Ocean Alerts
The Indian National Centre for Ocean Information Services (INCOIS) provides real-time oceanic alerts that have
been used in early warning systems for tsunamis, storm surges, and high waves. This research emphasizes the
reliability and necessity of INCOIS API integration in safety applications (INCOIS Report, 2021).
4. Impact of Meteorological and Oceanic Data on Tourism
Studies by Chatterjee et al. (2021) highlight the role of meteorological data integration in mobile applications for
enhancing tourist awareness and disaster preparedness, ensuring safe coastal tourism.
5. Smart Tourism and Location-Based Notifications
Research indicates that location-based alerts and interactive mapping features in mobile apps significantly improve
user engagement and experience. Smart tourism applications have successfully enhanced visitor safety in other
coastal regions (Gomez & Rivera, 2020).
6. Challenges in Data Accuracy and Real-Time Processing
While advancements in real-time monitoring have improved safety measures, studies point out limitations in data
accuracy, network connectivity, and system response times, which can affect timely warnings and reliability
(Sharma et al., 2022).
7. Existing Beach Safety Apps and Their Limitations
Current applications for beach monitoring focus mainly on weather forecasts rather than providing comprehensive
suitability assessments that include water quality, wave conditions, and oceanic threats. This research gap supports
the need for an integrated, AI-driven beach safety application for India.

III. REQUIREMENT AND ANALYSIS
Hardware Requirements
e Smartphone or Tablet — The application should run on Android and iOS devices with GPS and internet
connectivity.
e Cloud Server — Required for processing, storing, and retrieving real-time oceanic data.
e Geolocation and Mapping Support — For interactive maps and location-based alerts.
e Data Processing Unit — A server or cloud computing service to handle Al-based suitability analysis.
e Notification System — Hardware support for push netifications to alert users of safety conditions.
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Software Requirements
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Mobile OS Compatibility — The app should be compatible with Android (minimum API 21) and iOS
(minimum iOS 11).

REST API Integration — Support for INCOIS API to fetch real-time oceanic and meteorological data.
Geospatial Mapping Software — Google Maps API, OpenStreetMap, or GIS tools for interactive
visualization.

Backend Framework — Node.js, Django, or Flask for server-side processing and data management.
Database Management System — Firebase, MySQL, or PostgreSQL for storing historical and real-time
data.

AI/ML Algorithms — Python, TensorFlow, or Scikit-learn for predictive analytics and suitability
assessment.

Push Notification Service — Firebase Cloud Messaging (FCM) or Apple Push Notification Service
(APNs) for sending alerts.

UI/UX Framework — Flutter, React Native, or Native Android/iOS Development for an intuitive user
interface.

IV. SYSTEM DESIGN
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V. RESULTS

e Accurate Beach Suitability Assessment — Classifies beaches as safe, caution, or unsafe using real-time
oceanic data.

e Real-Time Data Processing & Alerts — Sends instant push notifications for hazardous conditions like high
waves, strong currents, and storms.

e User-Friendly Mobile Interface — Provides an interactive map with location-based services for easy access
to beach conditions.

e Improved Coastal Tourism Planning — Helps tourists plan visits in advance based on predicted weather
and ocean conditions.

e Data Storage & Trend Analysis — Stores historical data to identify patterns and improve predictive
analysis of beach conditions.

e Scalability & Future Enhancements — Can be expanded to cover more beaches and integrate Al-driven
predictive models.
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VI. CONCLUSION

1. Conclusion

The development of the Beach Suitability Mobile Application plays a crucial role in enhancing coastal tourism
safety by leveraging real-time oceanic and meteorological data. By integrating INCOIS API, Al-based assessment
models, and geospatial mapping, the system provides tourists with accurate, real-time beach safety information.
Features like color-coded beach suitability indicators, push notifications for hazards, and historical data analysis
ensure that users can make informed decisions before visiting a beach.

This application not only improves tourist safety but also supports sustainable coastal tourism by helping authorities
monitor and manage beach conditions effectively. Future enhancements, such as predictive AI models and expanded
beach coverage, can further improve the system’s accuracy and usability. Overall, this solution is a valuable
technological advancement that contributes to the growth of India's coastal tourism sector while prioritizing safety
and environmental awareness.

2. Future Scope:

e Expansion to More Coastal Regions — The application can be scaled nationwide to cover all coastal states
in India and even extended to international beaches.

e Al-Based Predictive Analysis — Implementation of machine learning models to predict future beach
conditions based on historical and real-time data.

e Integration with IoT Devices — Using smart buoys, water quality sensors, and weather stations to provide
more precise and real-time data.

e Advanced Safety Features — Adding emergency response integration, such as SOS alerts, lifeguard
assistance notifications, and real-time rescue coordination.

e Personalized User Experience — Implementing customized recommendations based on user preferences,
such as best beaches for swimming, surfing, or family visits.

e Augmented Reality (AR) & Virtual Tours — Allowing users to experience beaches virtually before
planning a visit, enhancing tourism engagement.

e  Multilingual Support — Expanding language options to regional Indian languages for wider accessibility.

e Community & Social Features — Enabling user reviews, live photos, and experience sharing to create an
interactive tourism platform.

e Collaboration with Tourism Departments — Partnering with government and private tourism agencies to
promote eco-friendly and safe beach tourism.

e Integration with Travel & Booking Platforms — Linking the app with hotels, transport services, and tour
operators to provide a seamless travel experience for tourists.

3. Applications

e Tourist Safety & Planning — Helps tourists plan visits to beaches based on real-time ocean conditions,
weather forecasts, and safety alerts.

e Disaster Management — Provides early warnings for tsunamis, high tides, and strong currents, assisting
government agencies and rescue teams.

e Coastal Tourism Enhancement — Supports tourism development by ensuring beachgoers have up-to-date
information, improving the overall visitor experience.

e Environmental Monitoring — Tracks water quality, pollution levels, and marine ecosystem health, aiding
environmental researchers and conservationists.

e Fishermen & Local Communities — Provides real-time sea conditions, helping fishermen and local
businesses operate safely and efficiently.

e Government & Policy Implementation — Assists authorities in making data-driven decisions regarding
beach safety, closures, and sustainable tourism initiatives.
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Adventure & Water Sports Management — Guides adventure seekers and sports enthusiasts by identifying
ideal beaches for activities like surfing, swimming, and scuba diving.

Smart City & IoT Integration — Can be integrated with IoT sensors, CCTV surveillance, and smart city
initiatives to enhance coastal safety and management.
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