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Abstract

Aiming at the industrial pain points in Xinjiang such as the low automation level of hydrological monitoring,
high labor intensity of manual sediment measurement, and frequent missing and distorted water temper-
ature monitoring data, this paper explores the feasibility and application boundary of applying automatic
water environment monitoring equipment to empower traditional hydrological monitoring, so as to im-
prove the quality and intelligent level of regional hydrological monitoring data. Taking the monitoring sec-
tion of the Upper Artux Main Canal at the Qiaqiga Hydrological Station as the research area, synchronous
comparison tests of water temperature, turbidity and conventional hydrological monitoring indicators were
carried out based on the installed rod-type five-parameter automatic water environment monitoring equip-
ment. Methods including data statistical analysis, correlation modeling and standard accuracy verification
were adopted to conduct water temperature data calibration and interpolation, as well as research on the
turbidity-sediment concentration conversion model. The test results show that the water temperature data
of the automatic water environment monitoring equipment have an extremely strong correlation with that
of the conventional six-parameter meteorological instruments, with a coefficient of determination (R? =
0.9944), which enables effective interpolation and calibration of water temperature data. Under the working
condition where the sediment concentration is less than < 3 kg/m?3, the fitting relationship between turbidity
and single-sample sediment concentration complies with industrial specifications, and the established quad-
ratic regression model meets the accuracy requirements, which can replace manual work to realize auto-
matic sediment monitoring in low sediment concentration periods. Meanwhile, restricted by its measuring
range, the equipment cannot adapt to extreme working conditions with high sediment concentration. The
duration of high sediment concentration in the study area accounts for less than 10% of the whole year, and
the equipment can effectively assist manual monitoring and optimize the measurement timing. This study
verifies that the five-parameter monitoring equipment can effectively compensate for the shortcomings of
traditional hydrological monitoring, and reduce the workload of manual measurement, and provide tech-
nical reference for the automatic upgrading of synchronous quantity and quality monitoring of hydrology in
Xinjiang.
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