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Discussion on the application of drone and suspended micro-sonar in
estimating the volume of irrigation ponds
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Abstract

Taoyuan table land irrigation area was renowned for its "Town of a Thousand Ponds"
moniker. However, with the construction of Shimen reservoir and subsequent changes in land
use, the number of ponds has gradually decreased from approximately 6,000 during the early
Japanese colonial period to about 3,000 today. Over time, the number of ponds and their water

storage capacities have also fluctuated annually.

This study integrates a drone equipped with suspended micro sonar for water depth
measurement. The water depth values obtained by the micro sonar is used to calculate a

quadratic three-dimensional surface fit for the overall pond depth using the least squares method.
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Additionally, the maximum water storage capacity of the pond is estimated through the fitted
depth values, the pond boundaries delineated from orthoimages, and the embankment slope

measured on-site.

To ensure the high data quality of the micro sonar, a specific pond was selected for
validation. During the dry season, a digital surface model (DSM) was created using UAV
imagery, and during the wet season, a water depth model was obtained using the drone with
micro sonar. The validation results show that the difference in pond volume values between the
two models is less than 3%. This indicates that the integration of drone and suspended micro
sonar can enhance operational efficiency and professional capability while reducing costs and

operational risks in aquatic environments.

Keywords: drone, irrigation pond, micro sonar
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