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ABSTRACT

This study developed a spherical water flow monitoring module using a JY61P six-
axis accelerometer and gyroscope in combination with an ESP-32S control board. By
employing Unity 3D software and C# programming, we simulated water flow conditions
within specific aquatic environments. Drone imagery and depth sounding data were then
incorporated to construct a 3D water flow model. In the model created for the Shalun
Beach water flow, it was observed that coastal currents entering from the southwest
moved along the coastline into the bird-beak-shaped terrain, aligning with the simulated
flow fields. This confirmed the feasibility and accuracy of the designed 3D regional water
flow reconstruction system. Connecting the water flow monitoring module to a GPS buoy
could ease retrieval and enhance monitoring capabilities, supporting exploration of deeper
and more extensive uncharted water flow fields.

The 3D reconstruction system developed in this study for regional water flow fields
has broad applications in creating models of uncharted water bodies, offering potential
early-warning capabilities. In an experiment conducted in the Qing Shan Waterfall’s water
flow field, it was found that different depths within the waterfall pool exhibit varying flow
patterns. Furthermore, fault-like terrain variations may exist at different locations. This
indicates the importance of monitoring water environments to ensure safety when tourists
explore unfamiliar waters.
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