2025 46 A Ki& T2 Jun. 2025
Foh EEGSH Port & Waterway Engineering No. 6  Serial No. 635

o FESIAE X AR SN R R R
e .
' Z (KizFULE T2 6, #db &KX 430014)

WE: MAFEMEZROLE, REENERIBEOHERBRP ZHERTHRAEETRAE, 4381 KRR
Ay W AT AR AT SR Z 0 P, R R A X FEMNAE R %, AKX REAZHATES X F LT XL, BiE
HELERBEHTHRMNZR, ZAAHA P RAEFE, BEHEREINHLFRRYRBE AR FH BRI RE, FAFK
AR AR AR R ) BB R R A AR e S S YA, PRI BT SS9 @M (ADCP) R Y
MRKAERATHIC, BREN, HAXFRMNRRRALRAKBRIFET R RBCRLST, AFEMREEF Tk linz
BT —HEs, TEORRFE, IS Ea Rt Fme, FRRADADHBEEHERS, KRB SR TFER
FIBY Rk ADCP B A K IEAR 89 13 £ SRR KT 7.00%.,

KW, AEB,; FEEX; BAXEL; A

HESES. U612.2 XEbRER . A XEHS: 1002-4972(2025)06-0167- 10

Arrayed radar river surface flow field monitoring system
ZHANG Chu
(Changjiang Wuhan Waterway Engineering Bureau, Wuhan 430014, China)

Abstract: With the development of smart waterway construction, flow velocity monitoring plays an important
role in the accurate acquisition and real-time management of hydrological information. In response to the relative
lack of research on flow velocity monitoring in complex water environments, an array radar flow measurement system
is proposed and adopt. The array radar flow measurement experiment is conducted on-site in a certain water area of
the Yangtze River to verify its monitoring effectiveness under complex water conditions. The system utilizes P-band
radar and utilizes line array digital beam-forming technology and Bragg scattering principle to achieve non-contact
real -time monitoring of water flow velocity. Fuzzy clustering algorithm is used to screen the Doppler characteristics of
each waterway, and the data are compared with acoustic Doppler current profiler (ADCP) synchronous flow
measurement data. The results show that the array radar flow measurement system has excellent flow measurement
performance in complex water environments, providing an efficient and reliable technical means for flow velocity
monitoring in the context of smart navigation. After removing the adverse effects of ship upward movement, the
accuracy of radar wave surface flow field data is high, and the overall deviation of flow velocity obtained based on
radar waves at experimental observation points is not greater than 7. 00%, comparing with the ADCP synchronous
flow measurement data.
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radar after weighted processing
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Fig. 5 Composition of array radar river surface flow field monitoring system
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Tab.2 Technical indicators control standard of river flow field monitoring system of array radar
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Fig. 6 Real-time monitoring results of Lijiadu Station
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Tab.3 Flow deviation of radar wave hydrological monitoring

and ADCP observation
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