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Abstract

Aiming at the challenges of insufficient coverage, significant signal attenuation, and complex installation
maintenance in automated flow monitoring for wide river channels, particularly the limitation of current fixed
visual flow measurement systems to river channels with water surface widths under 200 meters, this paper
proposes an innovative solution based on scanning visual automatic flow measurement system. By integrating
a dynamic scanning mechanism, multi-frame fusion, and computer vision algorithms, this technology enables
non-contact automatic measurement of full cross-sectional flow velocity in wide river channels. Taking the
Datengxia Hydrological Station (with a flood-period river width of approximately 500 meters) as a case study,
the system was calibrated using synchronous measurement data from a moving-vessel ADCP. Results indicate
a systematic error of 0.23% in cross-sectional flow measurement, a random uncertainty of 6.38%, and compli-
ance with the Hydrological Data Compilation Standard (SL/T 247-2020) requirements in sign test, goodness-
of-fit test, and numerical deviation test for the rating curve. This validates the high accuracy and reliability of
the scanning visual automatic flow measurement technology for river channels exceeding 200 meters in width,
offering a novel technical pathway for the modernization of hydrological monitoring.
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