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CLARIFICATION OF THE PHENOMENON OF SALT WATER INTRUSION IN THE
FREEZING SEASON AND DEVELOPMENT OF DISCHARGE OBSERVATION
TECHNOLOGY FOR ICE-COVERED RIVERS

Abstract : To clarify the phenomenon of salt water intrusion in the freezing season and develop a discharge observation

method for ice-covered rivers, this study was conducted in three phases — a study on discharge observation in an ice-covered

current zone, one on measures to control salt water intrusion, and one on the ice formation process. The three main findings

of the study are as follows:

1)

2)

3)

In the ice-covered current zone, the accuracy of cross-sectional flow measurements during the observation period did
not improve even if the ADCP measurement time was extended. It was found that accuracy can be improved if the
duration of each measurement is ten seconds, as the flow velocity during the measurement becomes close to the mean

flow velocity in the cross section at a certain moment.

A one-dimensional, two-layer-flow numerical calculation model was developed with consideration to two different
(freshwater and saltwater) layers. It was confirmed that the calculation results obtained from this model corresponded
to the observed water levels and flow velocity values. The numerical calculation results for a one-month period
revealed that the effectiveness of permeable structures in controlling salt water intrusion was significant in the
neap-spring cycle and insignificant in the spring-neap cycle. The numerical calculation model developed in this study
is capable of reproducing on-site salt water flow velocity with sufficient accuracy even though it is partially simplified

and one-dimensional, and is considered useful in determining the degree of permeability for permeable structures.

Secular changes in the condition of ice sheets and frazil were classified into five types based on the results of the field
survey in the ice-covered condition, and their behavior was clarified. Calculation of ice sheet thickness variation using
the friction velocity at the bottom of the ice and the water temperature as criteria also revealed that the transformation of
frazil into ice may contribute to ice sheet growth during the ice sheet formation process in a river where frazil is flowing.
In addition, a practical ice sheet thickness calculation formula using the air/water temperature and effective depth as
independent variables was developed, indicating the possibility of accurately reproducing the processes from ice sheet

formation to breakup by setting the coefficients o and B appropriately from comparison with measured values.

Keywords: ice-covered river, tidal zone, discharge observation, Hokkaido, Teshio River, Tokoro River, Shokotsu River,

Yubetsu River
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