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Study of Flow Measurement Using Ultrasonic Time-Difference Method: A Case Study of
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Abstract: To meet the requirements of modernised hydrological construction for full-range, all-weather online monitoring of
flow at the Beibei Hydrological Station, and considering the station's characteristics of being affected by the dam and having
a complex water level-flow relationship, a comparative calibration study was conducted on the newly added TY-7200-D
ultrasonic time-difference flow monitoring equipment. From July 2024 to September 2025, using the cableway velocimeter
test results as a reference, 46 effective comparative measurements were completed, systematically analysing equipment
stability, cross-section stability, and result accuracy. The results indicate that within the water level range of 176.51 to
190.87m and sediment concentration <3.75kg/m’, the calibration relationship between the ultrasonic time-difference method
index flow velocity and the cross-sectional average flow velocity corresponds to the time-difference calculation method
(correlation coefficient R2=0.9924); the systematic error of the calibration sample is 0.35%, the standard deviation 3.03%, and
the random uncertainty 6.06%, while the systematic error of the verification sample is 1.39%, the standard deviation 2.07%,
and the random uncertainty 4.15%, all meeting the requirements for Class I precision stations in the 'Code for Compilation of
Hydrological Data'. This equipment can effectively compensate for the shortcomings of traditional flow measurement methods,
providing reliable technical support for online monitoring of medium-to-high flow at Beibei Hydrological Station and holds
significant practical importance for promoting the modernisation of watershed hydrological measurement.
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