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Study on the Water Circulation System to Improve a Semi-enclosed Water Environment
—— Improvement Effects of the Water Circulation System in a Marine Area ——

Shuji Miyaoka Hirokazu Tsuji

Abstract

In recent years, oxygen-deficient water is being formed in many semi-enclosed waters, such as canals and
ports, due to the load from rivers in addition to oxygen consumption in bottom sediment and poor water
circulation. In general, bottom sediments have been dredged in order to improve the water environment. But
there is little space to dump it. An alternative method is to artificially promote water circulation in order to
move the surface water that has a high dissolved oxygen concentration to the bottom. We applied the method
in a port. The system consists of air compressors, rubber tubes and unique pipes. One end of a pipe was fixéd
on the bottom and the other end was kept in the water by floats. Air floated up through the pipe, so the bottom
water flowed up to the surface. Two months after starting to run the system, the dissolved oxygen
concentration of lower water was higher than 2 mg/l, which is the criterion of water quality standard grade V,
thus showing the effectiveness of the system.
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Typical Phenomenon of Oxygen-Deficient Water Formation
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Photo 1
Location of Kishiwada Bay
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Setting the Equipment of Promoting Water Circulation
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Method to Promote Water Circulation
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Vertical Distribution of Temperature, Salinity, Dissolved Oxygen and Sulfide Ion (14 July 1997)
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Scene of Flowing Up the Lower Water
with the Crowd of Air
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Variation of dissolved oxygen in past years

faims, VI, p. 350~351, (1996)

MR 3 EEME, HRET, R RS B B 0%
B ) {LICBET BIFEED 2, TARFELESEERFENE
AREL, RUABBHETRISEO ZHHDOTICH 2, VI, p. 352~353, (1996)
WL, BBTHHROERIE BHBTECARET ) sl . R AR ERRT D
DEBELORABEZ L TWEEW2, ZZRELT, #E BRGNS DL IC BT DRSS, KM HTBFZERT
ERLIT, 4, No.54, p.93~98, (1997)
5 b5 : AMEEKEEELAORR S, i, vol.
EEXM 11, p 20~32, (1996), &
\ 6) EME=, FEf, TE0 ARRAKEEERT S
) ZFEREFE: HAEIBIT2HAREBEE, ~FO, No HERI B B A ERORER & 5K EKE, AR
7L, p.3~12, (1998) B AW30EES, D153, (1998)

D CEEES, FEM LN RECTSREIEE ) g gmom BemsEE | B OEE L

126



	58-20 閉鎖性水域の強制循環による水質改善　海域の実工事における改善効果

