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Estimation of High Discharge Using Measured Surface
Velocity

ABSTRACT Surface velocity distribution measured by non-contact techniques is
currently used to obtain the flow information during floods. A non-contact
measurement system, consisted of a continuous wave microwave Doppler radar and
an ultrasonic sensor gauge, is established to measure stages and surface velocities of
floods. This system obtains flood discharge without operation of human power and
invasive measurement. In the laboratory flume, the non-contact measurement
system is used to measure the inflow discharge. The continuous wave microwave
radar is installed in three depression angles of 30°, 45° and 60°. The discrepancies
between measured discharge and the inflow discharge are 34.9%, 14.4% and -0.6%,
respectively. The field data of the non-contact measurement system established in
Zengwen River indicates the system successfully captures continuous flood
discharge during typhoons. The measured surface velocities and water levels both

23

Shen-Ching Kao"!  Jan-Mou Leu!™

(1) Bt A s F e T A
Department of Hydraulic and Ocean Engineering, National Cheng-Kung University, Tainan, Taiwan, R.O.C.
(2] it sy ERERET

Associate research fellow, chief, Tainan Hydraulics Laboratory, National Cheng-Kung University, Tainan, Taiwan, R.O.C.

(3) Bt 3 d plig s
Department of Soil and Water Conservation, National Chung Hsing University, Taichung, Taiwan, R.O.C.

(4] 5

Shlhmen Reservoir, Northern Region Water Resources Office, Water Resource Agency, Ministry of Economic Affairs,

I H Il AR R T P Al

Taiwan, R.O.C.
* Corresponding Author. E-mail address : hcchan@nchu.edu.tw



24 FRFL R BEE Rt

f,, ,Fﬁ;,: TR *’fwﬁﬂiplff ,\‘aﬁ_#ﬁ, m‘é

present the effect of hysteresis which is difficult to capture by the conventional flow

measurement.
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Fig.10 Surface velocities during the experiments
(taking the angle of depression equal to
45° for example).
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Fig.16 Measured surface velocities and water stages during Typhoon Krosa.
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Table 2 Summary of the
microwave Doppler radar at bridge pier.
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