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introduction

Context and problem 

Water quality in recreational water bodies faces threats from pollution, 
climate change, and urbanization. Despite advances in monitoring 
technologies, public awareness remains insufficient, particularly among 
public citizens who struggle to interpret complex ecological data.

Research objectives

� Develop interactive gamified water quality mobile application with 
AR/VR simulations based on recreational bathing site waters�

� Evaluate effectiveness in improving user engagement and 
understanding�

� Assess behavioral changes toward water resource protection�
� Bridge gap between scientific data and public comprehension;

methods

Features: gamified app immerse users in AR/VR water environments where 
they navigate environmental challenges through interactive decision-making.

Technology integration:

� Real-time data: remote sensing (chlorophyll-a, temperature, turbidity, 
vegetation) and in situ measurements (E. coli, oxygen levels, etc)�

� AR/VR integration: 3D recreational bathing site environment with the 
ability to switch between different perspectives both above and below the 
waterline, which gives users a comprehensive understanding of water 
ecosystems�

� Gamification elements: points, rewards, and challenges for sustainable 
decisions regarding water quality�

� Dynamic feedback: immediate visualization of decision consequences;

RESULTS

Research hypothesis: gamification combined with AR/VR simulations will significantly improve public citizen 
engagement and understanding of water quality issues.

Key innovation: AR/VR transforms abstract water quality data into relatable, visual experiences. Users observe 
how fertilizer nutrients cause algal blooms or how urban runoff affects pollution levels, creating engaging 
narratives from scientific data.

Expected outcomes:

� Significant improvements in user engagement, particularly among non-professional public citizens�
� Enhanced knowledge retention of water quality protection strategies�
� Greater positive change in environmental perception and knowledge�
� Increased understanding of cause-and-effect relationships in water ecosystems;
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Fig 1. Gamified water quality mobile application mockups.

conclusions

The gamified AR/VR tool bridges the gap between complex ecological data and public understanding through 
immersive experiences. Interactive scenarios promote sustainable behaviors and community engagement in 
water protection. This scalable framework can be adapted globally and extended to other environmental 
challenges, representing a novel approach to sustainability education.



