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Abstract

Ocean acidification is an escalating global concern driven by excessive CO- absorption, leading to a steady reduction in seawater pH. Rising sea surface temperatures exacerbate this process, threatening marine organisms—especially those requiring stable pH for calcification and metabolic functions. In this study, we developed and deployed a

Remotely Operated Vehicle (ROV) equipped with a mini water pump (connected to an Arduino breadboard and activated via an on/off switch) and digital sensors (temperature and distance) to collect water samples at varying depths. The pump channels seawater through a tube into an onboard reservoir for real-time pH measurement and
subsequent laboratory validation. Sensor data indicate a measurable decrease in pH compared to historical baselines, correlating with elevated temperatures. These findings underscore the vulnerability of calcifying species such as corals, mollusks, and certain planktonic organisms, whose survival is tied to stable ocean chemistry. By integrating
automated sampling with precise temperature and distance measurement, this ROV-based system provides a cost-effective, scalable tool for ongoing monitoring of ocean acidification. The results reinforce the urgency of global strategies to reduce CO2 emissions, protect marine habitats, and promote research that will inform long-term conservation

and mitigation efforts.
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measurements to monitor the ongoing impacts of ocean acidification.

Motivated by these environmental challenges, our project focuses on developing an ROV-based system for
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sampling precision and autonomous operations for extended

Investigations.
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