4 %% ARDSWC-112-057

SEARAKRBRFENIZEFAE
Establishment of bathymetric model of
agricultural irrigation pond using
unmanned surface vehicle with multi-beam
echo sounder
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Establishment of bathymetric model of agricultural
irrigation pond using unmanned surface vehicle with

multi-beam echo sounder

Abstract

Traditional methods of bathymetric measurements are often
inadequate for comprehensive measurements in shallow water areas,
requiring labor-intensive manual efforts. This research advocates the
adoption of Unmanned Surface Vehicles (USVs) or small boats equipped
with Multi-Beam Echo Sounder (MBES) technology to achieve
automated depth measurements in agricultural ponds. The NORBIT
IWBMS Multi-Beam Echo Sounder system, integrated with Global
Navigation Satellite System (GNSS) and Inertial Measurement Unit
(IMU) components, is employed to generate real-time, high-precision
underwater topographic data in the form of three-dimensional point
clouds. The research team has successfully conducted two separate
measurement campaigns of water depths in agricultural ponds, and
generated Digital Elevation Models (DEMSs) and finished the subsequent
quality assessment of depth measurement results. This assessment
includes cross-check verification and analysis of Total Propagation
Uncertainty (TPU) and the results comply with the stringent requirements
of the International Hydrographic Organization (IHO) for first-order and
special-order standards. Furthermore, this study produces a table of water
storage capacity, water level, and corresponding curves of storage area



and volume for these agricultural ponds, serving as indispensable data for

informed management of ponds and water resource policymaking.

Keywords: USV, MBES, Farming ponds, Bathymetric surveying,
DEM
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