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DISCHARGE MEASUREMENT IN THE TIDAL ZONE OF AN ICE-COVERED
RIVER

Abstract : Data on river discharge is essential for basin-wide water resource planning. Hydraulic
phenomena in the freezing waters of a river's tidal zone have not been sufficiently clarified, because it is
difficult to observe river conditions under ice sheets and the flow regime in such zones with unsteady flow is
complex. Discharge in the tidal zone of ice-covered rivers has been measured using the conventional
discharge measurement method for ice-free rivers, even though the accuracy of such measurements is
questionable. Toward achieving an improved discharge measurement method for ice-covered rivers, it is
necessary to clarify the hydraulic phenomena in the ice-covered tidal zone. Our field observation in the tidal
zones of two ice-covered rivers revealed two main findings: 1) Observations at the Tokoro River revealed
that it might be possible to apply a discharge estimation equation for the tidal zone of an ice-free river (Sato,
Nakatsugawa) to an ice-covered river. The discharge estimation equation for the tidal zone of an ice-covered
river employed a different value for the coefficient. 2) In using an ADCP to measure the average discharge
within a cross-section of a river channel with unsteady flow, prolonging the measurement duration did not
improve measurement accuracy. The measured values showed little difference according to the
measurement duration. We concluded from field survey at the Teshio River that 10-second measurement is
sufficient for measuring discharge in the ice-covered tidal zone. 3) The relationship between the frazil and ice

sheet areas was divided into five types with focus on time series variation.

Key words :Ice-Covered River, Tidal Zone, Discharge observations, Hokkaido, Teshio River, Tokoro River,
Shokotsu River, Yubetsu River
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