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Surface water exchange rate of the Honjo area in Lake Nakaumi estimated from
salinity change

Fumito Koike!, Morihiro Aizaki?, Yasushi Seike®, Michihiro Akiba? Minoru Okumura’
and
Kaoru Fujinaga’®

Abstract: Water turnover in Honjo area of Lake Nakaumi was estimated from salinity change rate.
Reduced major axis method and principal component analysis were used instead of least squares
method, to avoid artifact in parameter estimation. 2.26% of surface water in Honjo area were exchanged
every day with the surface water of central area of Lake Nakaumi before new channel construction.
0.0403 %o day™! of background salinity increase was also detected. This may be caused by mixture
with saline bottom water. After new channel construction between north area of Lake Nakaumi,
water inflow through the new channel was although not detected. From the analysis assuming the
absence of inflow through the new channel, daily inflow from central part of Lake Nakaumi was
3.42% of surface water in Honjyo area. Background salinity increase was 0.0461 %o day. Long
term experiment is necessary to avoid the effect of seasonal change and episodic weathers. Comparison
between the result of other method may be also helpful.
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Table 1. Data used in the analysis.

i

K TR FHEICHIA L BUEAKLE AEHLLDHRES WEE
Area sampling Measurement period Depth Station number in Data source
points data source
FREAR 6 1997 % 6 A Om, 0.5m, Stationl A, ®E
Honjo area ~1998E 4 A 1m ~Station6 Aizaki and Akiba
June 1997 - April 1998
A 4 1997426 A Om, Im  St. 24, St. 25, BRAERENLE
Honjo area ~1998 4 11 A St. 28, St. 29 WR=E
June 1997 - Nov. 1998 Environmental
Analytical Chemistry
Lab., Shimane Univ.
PR 1 1997 %6 A Om, 0.5m, Station8 FHIG, KE
Central area of ~1998 &£ 4 A im Aizaki and Akiba
Nakaumi June 1997 - April 1998
AR 1 1997 €6 A Om, Im St 4 ERKERESTLE
Central area of ~1998 4 11 A HRE
Nakaumi June 1997 - Nov. 1998 Environmental
Analytical Chemistry
Lab., Shimane Univ.
L 1 19976 A Om, Im  St. 27 BIRAERESTRE
North area of ~19984 11 A HEE
Nakaumi June 1997 - Nov. 1998 Environmental

Analytical Chemistry
Lab., Shimane Univ.
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New channel construction
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Fig. 1. Salinity change from June 1997 to November 1998.
Vertical bars of Honjo area represent standard deviation.
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Before new channel construction
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Fig. 2. Salinity change rate in Honjo area and salinity
difference between central Nakaumi before new channel

construction,
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Table 2. Estimated parameters in the model of salinity
change in Honjo area, and salinity difference between
central Nakaumi before new channel construction.
Parameters were determined reduced major axis method,
and its confidence limit was determined by bootstrap of
1000 iterations. Slope is the daily exchange rate of surface

water in Honjo area.

REME HE () Mr (%2
Representative value Slope () Intercept
: (residual)
o fE 0.0226 0.0403
Median
95% TR 0.0171 0.0202
95% lower limit
95% LR 0.0307 0.0598
95% upper limit
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Fig. 3. Remnant function of Honjo area calculated from

the estimated water exchange rate.
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Fig. 4. Salinity change rate in Honjo area and salinity
difference between surrounding central and north areas
of Nakaumi after new channel construction.
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Table 3. Estimated parameters in the model of salinity
change in Honjo area, and salinity difference between both
central and north areas of Nakaumi by after new cannel
construction. Parameters were determined by principal
component analysis, and its confidence limit was
determined by bootstrap of 200 iterations.

RFHE HEAR RO 2api =l by
Representative BRI DIRE =)
value Parameter Parameter Intercept
for central for north  (residual)
Nakaumi Nakaumi
() (8)
g 0.0336 -0.00325 0.0542
Median
95% TR -0.00112 -0.0188 -0.0822
95% lower limit
95% F IR 0.0548 0.0451 0.111
95% upper limit
NRGA—F>00D 96.5% 85.2% 96.5%
ik
Probability of

parameter >0
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Table 4. Estimated parameters in the model of salinity
change in Honjo area, and salinity difference between each
of central area and north area in Nakaumi after new cannel
construction. Parameters were determined by reduced
major axis method, and its confidence limit was determined
by bootstrap of 1000 iterations.

PRGNS OHD HHALE S DHD
RFEE WAERE MAERE
Representative  Assuming inflow from Assuming inflow from
value central Nakaumi only north Nakaumi only
HE (a) L HE («) WH BD
Slope (&) (B Slope (a)  Imtercept
Intercept (residual)
(residual)
g 0.0342 0.0461 0.03318 -0.0557
Median
95% TR 0.0168 0.0386 0.00703 -0.0816
95% lower limit
95% _LFR 0.0417 0.0705 0.113 0.0198
95% upper limit
NG A—=F>0 > 99.9% >99.9% > 909.9% 7.2%
DR
Probability of
parameter >0
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