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A new discovery on the halocline behaviour At Lake Nakaumi
—from 1996 observation by the echo—sounding instrument settled on lake bottom

Takao Tokuoka', Yoshikazu Sampei, Naotaka Itasaka and Takeshi Kamei

Abstract: To investigate the halocline behaviour and water quality in brackish lakes and
estuaries, we have already developed a long—-term observation system. The system consists of
an acoustic observation system and it measures acoustic reflection caused by the rapid change
of acoustic impedance at the boundary of the halocline in water. Long—term observations using
the system were successfully carried out in Lake Nakaumi. Salinity, pH, dissolved oxygen,
water temperature, and water flow rate and direction were also investigated by the other
equipments. The results suggest that the halocline is easily moved and its behaviour is
influenced by wind significantly. In addition, a simplified model of the halocline behaviour
with the wind velocity and the distribution of salinity has been developed. Through the data
presented in this paper, the importance of integrated studies of halocline bahaviour, and the
usefulness of the long—-term observation system.
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Fig.2 Concept of the observation system for halocline behavior.
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Fig.4 Graphics of a time series data of acoustic profile by

the halocline behavior long—term observaion systoint
T-3 at the center of the lake, Oct. 11, 1996
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Fig.6 Graphics of a time series data of acoustic profile at
the center of the lakéTokuokaet al ., 1996 .
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day” Graphics of the time series data of acoustic profile at
the center of the lake T-3.
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Fig.9 “Windless day” Vertical profiles of salinity,
temperature, dissolved oxygen and pH.
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Fig.10 “a breeze day” Vertical profiles of salinity,
temperature, dissolved oxygen and pH.
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Fig.11 “Faint—wind day” Vertical profiles of salinity,
temperature, dissolved oxygen and pH.
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Fig.12 “Medium-wind day” Vertical profiles of salinity,

temperature, dissolved oxygen and pH.
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Fig.16 Schematic illustration of the movement of lake
water caused by wind in Lake Nakaumi.

BED . C OWFFEIL 19964F B 12 B K B S-E Hh E
SR OB ZE D BZER T [T i Ic B 1) 538
SrBENE DZSE) &K RIS AAFFE] & L TR
ATV, T DOTHE. D%, DL %
eI BE L 72 B SR B 56 O 720 O BIH O35 % T
DN L7012, ZONRSEE AET A
BHRLTEL, LELLeds, EEESSHEV 56
ITH R X L, MRERIC R B & & b ICHE S
RS EN TV L 2BIHT— % o386 L
2l 1Oo0HRTHAEDT, ZZICHET LS
CICLTZRETHDH. ZOHROWIEOMEZTLD A
NTIHEZ T LD EIZOWTIEBHEOHL -
FES. M, BSOS E L DICfToTE
WE AT AEMIG, TARBERMAR BKS %
L &I AIEKBRIIGE 7V — T RAL, IR SE
YUy —OEEwEHEE, BLORERLICBITS
BT — & Z R STV 22 W Bk A ETH
HEFTICBILE L B ES. (EREER)



