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Development of long-term observation system for the study of halocline
(saline wedge) behaviour in brackish lakes and estuaries

- A contribution for the oxygen-poor water mass problem in coastal lagoons -

Takao Tokuoka!, Yoshikazu Sampeil, Takeshi Kamei', Kiyokazu Nishimura?,
Shigenori Suzuki®, Shigeo Matsuda*, Shunsuke Kubota®, Satoshi Suzaki®
and
Hiroyoshi Ueno’

Abstract: The present writers' contributions for the development of a long-term observation system
were briefly reviewed. The developed system consists of an acoustic observation system and a water
bottom thermometry system using an optical fiber distributed sensor. The former measures acoustic
reflection caused by the rapid change of acoustic impedance at the boundary of the halocline in
water, and the latter detects movement of the lower part of the lake or river water by means of
temperature change. The CT multi-sensor cable remodeled by XCTD probes for measurement of
salinity and temperature has also been developed. Long-term observations using these equipments
were successfully carried out in Lake Nakaumi, and River Gonokawa as well. The efficacy of applying
this system for the observation of oxygen-poor water mass, especially in the case of its invasion to
Lake Shinji via Ohasi River is proposed.
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Fig. 1. Halocline in Lake Shinji by Echo-sounding survey equipped on a boat (October 19, 1993) (Tokuoka et al., 1994).
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Fig.2. Echo-sounding record by the system fixed on the lake bottom at the survey point 941104-6, and the profiles of

salinity, dissolved oxygen and temperature (Tokuoka et al., 1995).
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Fig.3. Storong windy day Graphics of the time series data
of acoustic profileat the margin of Nakumi (Nyuko harbor,
Daikon-Island) T-3, May 10-11,1995 (Tokuoka et al.,

1996 ).
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Fig.4. Schematic illustration of the relationship between
the behavior of hirh salinity water in lake Nakaumi and
wind (Tokuoka er al., 1996 ).
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Fig.5. Saline water wedge at R. Gonokawa observed by echo-sounding system (SC-3, Senbon Denki Co.Ltd.) (Tokuoka
etal., 1999).
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Fig.6. Saline water invasion at R. Gonokawa observed by echo-sounding system (SC-2, Senbon Denki Co.Ltd.) (Tokuoka

et al., 1998).
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Fig.7. Saline water invasion indicated by the time series data of temperature at R. Gonokawa on the basis of the optical

fiber cable system (Y.O.System Co. Ltd) (Tokuoka et al., 1998).
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Fig.8. Time series data of water temperature, conductivity and salinity (April 10 -20, 1998) at Oohashi River (west of
Yatanowatashi) by the Mult-CT sensor (The Tsurumi-Seiki Co., Ltd.).
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Fig. 9. Bottom topography of Ohashi River near the
Shiotate-shima (top) and an idea to disseminate oxygen-
poor water mass (bottom).
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