E3S Web of Conferences 607, 05003 (2025) https://doi.org/10.1051/e3sconf/202560705003
ERRACHIDIA GIS-USERS'2024

Al-assisted beach management: Ileveraging
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Abstract. Effective beach management is vital for coastal sustainability. In
M'diq, Morocco, a GIS-based geoportal has improved management with
tools like interactive maps and real-time data. This study integrates an Al
chatbot, leveraging OpenAl API, to enhance user interaction and data
accessibility. The chatbot enables natural language queries, generates charts,
provides safety tips, and shares data on nine beaches. Preliminary testing
shows it simplifies GIS data for non-experts, supporting informed decision-
making and sustainable management. Despite limited data, the chatbot
shows promise for scalability and broader application. Future work will
refine its features and expand testing.
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1 Introduction

Effective beach management is pivotal for maintaining the ecological balance and
economic prosperity of coastal regions. In M'diq, Morocco, the implementation of
Geographic Information Systems (GIS) has previously revolutionized beach management
through the development of a comprehensive geoportal [1]. To further enhance this system,
the integration of an Artificial Intelligence (AI) chatbot introduces a new dimension of
interactivity and data accessibility, fostering a more user-centric approach to beach
management.

Al technologies, particularly natural language processing (NLP), enable the creation of
intelligent agents capable of understanding and responding to user queries in a conversational
manner[2]. By embedding an Al chatbot within the existing geoportal, this study aims to
transform the user experience from a passive information repository to an interactive and
responsive tool. The chatbot facilitates real-time access to diverse data sets, including
environmental statistics, safety guidelines, and regulatory requirements, thereby enhancing
user engagement and supporting informed decision-making.
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Fig. 1. Position of the M'diq

This paper explores the development, integration, and impact of the Al chatbot within the
M'diq beach management geoportal. It highlights the chatbot’s functionalities, including data
visualization through charts and tables, provision of safety tips, guidance on authorization
requirements for beach activities, and dissemination of statistical information about the nine
beaches in M'diq. The study underscores the chatbot’s role in bridging the gap between

complex GIS data and user accessibility, contributing to more efficient and sustainable beach
management practices.

1.1 Problem statement

The GIS-based geoportal for M'diq's beaches has enhanced management with tools like
dynamic maps, real-time charts, and data filtering [1]. However, several challenges remain:

Information retrieval: Users often struggle with precise query formulations; a
conversational Al chatbot could simplify access through natural language queries.

Personalization: Current tools provide generic information, lacking tailored responses to
user needs.

Guidance and support: Contextual advice on safety, regulations, and activities is
limited; an Al chatbot could deliver step-by-step guidance.

Stakeholder engagement: Opportunities for real-time feedback and collaboration are
minimal; a chatbot could foster participation.

Data interpretation: Complex GIS data can be inaccessible to non-experts; a chatbot
can present simplified insights, generate visuals, and explain trends.
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An Al chatbot could address these gaps, making the geoportal more intuitive and effective
for users and stakeholders.

2 Materials and methods

2.1 Al chatbot development

Technology selection: The Al chatbot was developed using the OpenAl API, leveraging its
advanced natural language processing capabilities to understand and respond to user queries
effectively.

Deployment platform: The chatbot was deployed via Vercel, ensuring scalability,
reliability, and seamless integration with the existing geoportal infrastructure.

2.2 Integration framework

Assessment of existing geoportal: An evaluation of the current geoportal identified key
areas where the Al chatbot could add value, particularly in enhancing user interaction and
data accessibility.

API integration: The OpenAl API was integrated into the geoportal using Vercel’s
deployment services, facilitating real-time communication between the chatbot and the
geoportal’s data repositories.

User interface design: The chatbot interface was designed to be intuitive and user-friendly,
ensuring ease of use for individuals with varying levels of technical proficiency.

2.3 Functionalities Implementation

Interactive data retrieval: The chatbot was programmed to generate charts and tables based
on user queries, allowing for dynamic visualization of beach-related data.

Safety Tips Provision: The chatbot offers safety tips tailored to specific beach activities,
enhancing visitor safety and awareness.

Authorization requirements guidance: Users can inquire about the requirements for
obtaining authorization for various beach activities, with the chatbot providing detailed
procedural information.

Statistical information dissemination: The chatbot provides statistical insights about the
nine beaches in M'diq, including visitor statistics, environmental metrics, and economic data.

2.4 Data sources and management

Environmental data: Sourced from the National Laboratory for Studies and Pollution
Monitoring, including water quality indices and pollution levels.

Economic data: Collected from commercial license holders for amenities such as parasols,
jet skis, and kiosks.

Usage data: Derived from the authorities, encompassing visitor numbers and activity
patterns.

3 Results

The Al chatbot has been successfully integrated into the GIS-based geoportal for M'diq's
beaches, leveraging the OpenAl API for natural language processing and Vercel for scalable
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deployment. While not yet publicly available, internal testing with stakeholders has provided
insights into its functionality, usability, and potential impact on beach management [3]. This
section summarizes the implementation outcomes, anticipated benefits, and development
challenges.

3.1 Initial functionality and integration success

The Al chatbot has been seamlessly integrated into the geoportal's infrastructure using the
OpenAl API and deployed via Vercel. Internal tests confirmed that the chatbot can efficiently
access and retrieve data from the geoportal's databases, generate charts and tables, provide
safety tips, outline authorization requirements, and disseminate statistical information about
the nine beaches in M'diq. This integration ensures that the chatbot operates harmoniously
alongside existing interactive features such as dynamic maps and real-time charts, enhancing
the overall functionality of the geoportal[3].

3.2 Usability and user interface evaluation

During the internal testing phase, a group of selected stakeholders and regular users interacted
with the chatbot to assess its usability and interface design. Feedback from these interactions
indicated that the chatbot interface is intuitive and user-friendly, allowing users with varying
levels of technical proficiency to navigate and utilize its features effectively. The
conversational design was particularly noted for making data retrieval and information access
more engaging compared to traditional search functionalities.

L conyou roce et st et rn s i o esinga esc

Restingua Beach has the following areas:

« Total Area: 8 hectares, 37 ares, and 73 centiares (8ha 37a 73ca).

« Public Area: 6 hectares, 70 ares, and 18 centiares (6ha 70a 18.4ca) [4:4tsource]

How long is Marina Puerto Beach?

Marina Puerto Beach is 1.2 kiometers long [4:4source]

What is the total area designated for seasonal commercial activities at Almina Beach?

The total area designated for seasonal commercial activities at Almina Beach is 1 hectare, 48 ares, and 49.4 centiares (1ha 48a 49.4ca) [4:4tsource]

What is the current water quality index at Qasr Al Rimal Beach?

The current water quality index at Qasr Al Rimal Beach is rated as 1. This information was last updated on August 28, 2024, with the water sampie taken on August 20,
2024 [12:0*source]

Are there any pollution levels reported for Marina Asmir Beach?

There have been no specific poliution levels reported for Marina Asmir Beach in the available data. The monitoring process typically includes ongoing assessments, but
specific poliution level details were not found in the current documentation [16:0*source] . If you need further assistance or specific inquiries regarding water quaily,
please let me know!

Visualize the seasonal commercial activity areas for Marina Beach

Fig. 2. illustrates a sample interaction between a user and the Al chatbot, highlighting its ability to
understand natural language queries and provide relevant responses.

3.3 Identified strengths and benefits

The internal evaluations highlighted several strengths and benefits of the AI chatbot
integration:

e Enhanced accessibility: The chatbot's ability to understand and respond to natural
language queries simplifies the process of accessing complex GIS data, making
information more accessible to non-expert users.

e Personalized assistance: By providing personalized responses based on user
inquiries, the chatbot enhances the overall user experience by offering relevant and
customized information tailored to individual needs.
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o Comprehensive support: The chatbot serves as a valuable resource by offering
safety tips and regulatory guidance, promoting safer and more informed beach
activities among visitors and stakeholders.

3.4 Challenges encountered during implementation

While the integration has been largely successful, several challenges were identified during
the development and testing phases:

e Natural language understanding: Although the chatbot effectively handles a wide
range of queries, some complex or highly specific questions posed challenges.
Continuous training and refinement of the chatbot's language models are necessary
to improve its comprehension and response accuracy.

e Data integration: Ensuring seamless integration between the chatbot and diverse
data sources required substantial technical effort and expertise. Maintaining data
accuracy and timeliness remains a critical focus area.

e User adaptation: Encouraging initial engagement with the chatbot among the
internal testing group highlighted the need for comprehensive user education and
training to maximize its utilization and effectiveness.

3.5 Anticipated benefits and future implications

Based on the successful integration and positive outcomes from internal testing, the Al
chatbot is anticipated to significantly enhance the geoportal's functionality and user
engagement upon public deployment. Key anticipated benefits include:

e Improved decision-making: By providing real-time insights and personalized
assistance, the chatbot can support more informed and timely decision-making
processes for both management authorities and beachgoers.

e Sustainable beach management: Enhanced accessibility and comprehensive
support contribute to more efficient resource allocation and proactive management
of beach resources, promoting sustainability and ecological preservation.

e Scalability and adaptability: The successful integration indicates that the Al
chatbot model is scalable and adaptable to other coastal regions seeking to leverage
Al functionalities for enhanced environmental management.

3.6 Future testing and evaluation plans

To fully evaluate the chatbot's effectiveness and impact, the following steps are planned post-
public deployment:

o Expanded user testing: Increasing the number of users to gather diverse feedback
and usage data, enabling comprehensive performance evaluations and statistical
analyses.

e Performance metrics collection: Implementing detailed metrics to assess response
times, query resolution rates, and user satisfaction scores.

e Continuous improvement: Refining the chatbot's natural language processing
capabilities and expanding its knowledge base based on user interactions and
feedback.

e Public deployment: Executing a phased public launch, accompanied by
comprehensive training and support to ensure smooth adoption and maximum user
engagement.
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4 Discussion

The successful integration of the Al chatbot into M'diq's geoportal marks a significant
advancement in leveraging artificial intelligence for environmental management. The chatbot
effectively complements the geoportal's existing interactive features, providing a more
intuitive and conversational interface that caters to diverse user needs[4]. Internal testing has
demonstrated the chatbot's potential to enhance user interaction and data accessibility, setting
the stage for improved beach management practices.

However, the challenges related to natural language understanding and user adaptation
highlight the need for ongoing development and user education. Addressing these challenges
will be critical to refining the chatbot's performance and ensuring its sustained effectiveness
post-deployment. Future testing and data collection from a broader user base will provide
deeper insights into the chatbot's impact and guide the development of more advanced Al-
driven functionalities.

Overall, the Al chatbot represents a significant step forward in augmenting traditional
GIS applications, enhancing the overall functionality and user experience of the geoportal[5].
Continued development and comprehensive testing will be essential to fully realize the
chatbot's potential in supporting sustainable and efficient beach management practices in
M'dig.
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5 Conclusion

The integration of an Al chatbot into the GIS-based geoportal for managing M'diq's beaches
highlights the potential of Al to enhance user interaction, accessibility, and stakeholder
engagement. Initial testing demonstrates the chatbot’s ability to provide personalized support
and improve information retrieval, contributing to more informed decision-making in beach
management. However, challenges such as refining natural language understanding and
increasing user adoption require further research. Expanding testing and enhancing the
chatbot’s capabilities will be crucial for assessing scalability and effectiveness, paving the
way for its broader application to other coastal regions and fostering sustainable management
practices.
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