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Application of UAV-Based Radar Wave Flow Measurement
through Comparative Analysis A Case Study of Xianfeng
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Abstract

To address the challenges of low efficiency and poor safety associated with traditional flow measurement methods at Xianfeng
Hydrological Station, which is influenced by upstream reservoir regulation, a synchronous comparative experiment was conducted
using a DJI M300 UAV equipped with an HP3102 radar wave flow measurement system and an LS25-1 propeller current meter.
Through 16 sets of comparative data analysis under varying water levels, the optimal flight altitude (10-15 m), velocity measurement
duration (30—60 s), and surface velocity coefficient (0.93) for the UAV were determined. The results show a systematic error of 0.89%
and a random uncertainty of 6.0%, meeting the requirements for Class II stations specified in the Hydrological Data Compilation
Specifications 1112. The study concludes that UAV-based flow measurement is suitable for scenarios with water levels >95.50 m (flow
velocity >0.75 m/s), providing a technical reference for flow monitoring under complex hydrological conditions.
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