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Hydraulic Behaviours of Flood Flows and Tidal Waves in River

Channels observed by Ultrasonic Methods

By
Takeo Kinosita

National Research Center for Disaster Prevention

Abstract

A parabolic univalent curve of a relation between water stage and discharge, so-called
an H-Q curve, is used for obtaining discharge for daily water management. But it is in-
adequate in the case of an unsteady flow, for instance a flood flow or a tidal wave. Be-
cause the H-Q curve of an unsteady flow is not a univalent function, but forms loops.
Although a numerical analysis of an unsteady flow has been developed to make clear
hydraulic behaviours of an unsteady flow, a classic H-Q curve is still being widely used
for operational purposes.

The discharge observations by means of the ultrasonic method have been much
improved in Japan. They are available to measure continuous discharges withoul using
H-Q curves. The author analyzes the relation between the water stage and the discharge
measured by the ultrasonic methods. Fig. 3 shows the H-Q curve at Tome Station in
Kitakami River, which forms counterclockwise loops. Fig. 5 shows the H-Q curve at
Fukawa Station in Tone River which forms clockwise loops. A flood flow which pro-
pagates downstream forms a counterclockwise loop, while a tidal wave which propagates
upstream forms a clockwise loop. The direction of the loops is explained by combining
the equations (16), (17) and (18). The amplitudes of H and Q can be calculated by this
analysis as shown by the equation (19). The outlet discharge from a big lake can also be
observed by the ultrasonic method as shown in Fig. 7. The H-Q curve in such a case, as
illustrated in Fig. 8, is explained by the equation (21) and is similar to the upper part of
Fig. 10.

The new information based on these facts provides us with better managements of
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water resources, especially for flood control and water utilization in lower basisns of big

rivers.
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Fig.? Hydrographs of the water stage and the discharge at Tome in Kitakami River.
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Fig.3 Relation between the water stage and the discharge by the ultrasonic method
at Tome in Kitakami River.
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Fig.4 Hydrographs of the water stage H and the discharge Qu by the ultrasonic
method at Fukawa in Tone River, 17-20 May 1981.
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Fig.5 Relation between the stage H and the discharge Qu by the ultrasonic method
at Fukawa in Tone River, 17—20 May 1981.
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Fig. 6 Schematical picture of a river channel.
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