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Understanding water quality variation in Lake Shinji

using long-term observational data

Sangyeob Kim', Koji Seto', Kenji Minami',
Shohei Hayashi"? and Yasushi Seike'

Abstract: In the center of brackish Lake Shinji hypoxic water masses have occurred frequently in
the bottom layer. These hypoxic water masses cause environmental problems such as the blue tide
(cyanobacteria). In this study, we performed statistical analysis using long-term water quality data
collected in the center of Lake Shinji from 1993 to 2018. It is known that dissolved oxygen in the
bottom layer is affected by the water temperature and salinity of the bottom layer. Furthermore,
based on a random forest model constructed for fluctuation in water temperature and salinity of the
bottom layer, it was confirmed that the temperature of the bottom layer is mainly tied to local air
temperature. In addition, the salinity of the bottom layer is strongly affected by the inflow rate of

the Hii River in the interval from 7 days to 4 days prior to bottom water measurement.
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Fig. 1 Location of the automated water quality measurement tower in Lake Shinji.
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Fig.2 Variation of Dissolved Oxygen (DO) in the lower layer and the bottom layer of Lake Shinji.
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Fig.3 The surface / bottom temperature difference (a) and salinity of the surface layer, lower layer,
and bottom layer (b) in Lake Shinji.
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Fig. 4 Result of the feature selection for bottom layer DO fluctuations in Lake Shinji.
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Fig. 5 Result of the feature selection for a bottom layer temperature (a) and salinity (b)

fluctuations in Lake Shinji.
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Table 1 Result of the multiple regression analysis between bottom layer DO and influential factors.

Model B B t Sig VIF
(Constant) 14.219 248.129* .000
Bottom Temperature -.296 -.641 -101.969* .000 1.230
Bottom Salinity .000 -.499 -76.331* .000 1.332
Temperature Difference - 111 -.026 -3.596* .000 1.624
SSI .022 .028 4.521* .000 1.234
HIS -.731 -.091 -13.676* .000 1.390

Dependent Variable: Bottom DO, *p<0.01, R?=0.782
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