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Development of Microwave Water Surface Current Meter for General Use to Increase Efficiency of
Measurements of River Discharges. Kim, Youngsung*, Joonwoo Noh and Kwangsoon Choi (K-water
Research Institute, Korea Water Resources Corporation, Daejeon 305-730, Korea)

Abstract  Discharge measurement during flood season is very difficult. Microwave water surface current
meter MWSCM) can measures river surface velocities easily without contacting water. This study introduces
its improved version, MWSCM for general use. The existing version of MWSCM is for floods so that its
applicable period in a year is short. It has been improved to extend its applicability in a year. The range of
measurable velocity for MWSCM for general use is extended so it can be applied during normal flows as well
as high flows. MWSCM for general use can measure the velocity range of 0.03~20.0 ms™', whereas
MWSCM for floods can measure the velocity range of 0.5~ 10.0ms™'. To make such innovation of MWSCM
for general use, the applied microwave frequency of MWSCM was changed from 10 GHz to 24 GHz.
Waveguide slot array antenna has been designed with the new development of the circuit of transmitting and
receiving part. Improvement requests on the existing MWSCM for floods - weight lightening, measured
velocity stabilization, self-test, low power consumption, and waterproof and dampproof - from the users of it
have been reflected for the development of the new version of MWSCM.
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Fig. 1. Illustration of velocity measurement principle with
MWSCM. (v: velocity, 0: vertical angle, f;: transmitting
frequency, fd: doppler frequency) (a) schematic diagram,
(b) field deployment.
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Fig. 3. Circuit diagram of MWSCM for floods. Conv.: converter, IF: intermediate frequency, LNA: low noise amplifier, LNB: low
noise block down converter, LPF: low pass filter.
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Fig. 4. Plan for RF (radio frequency) receiving and transmitting part for increasing performance of MWSCM for general use. Ant
(antenna), Attn (attenuator), BPF (band-pass filter), CLK (clock), Conv. (converter), IF (intermediate frequency), LNA (low noise
amplifier), LNB (low noise block down converter), LPF (low pass filter), PLL (phase locked loop)synthesizer, RF Amp (radio
frequency amplifier), §§ (phase difference).
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Fig. 5. Exterior view of MWSCM for general use. (a) front side (b) back side bottom (c) back side top.
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Fig. 6. Components of MWSCM for general use (a) RF (radio frequency) antenna (b) RF signal processing module (c) battery (d) GPS

antenna (e) Bluetooth antenna.
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Fig. 7. Measured velocity verification of MWSCM for general use. (a) towing tank of National Fisheries Research & Development
Institute (NFRDI) (b) comparison between measured velocity with MWSCM for general use and carriage speed.
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