Laguna (2010) 17:7-13 ISSN 2185-2995

ZRRYE— bV IV TICKBRKEREELRIEE
—rhig - RE#HEmE LT—

RAREEMS |« drd e © - MEREGR ° - OB - s

Estimation of the origin of suspended solids in brackish lake
using multi-wavelength remote sensing data: a case study of

Lakes Nakaumi and Shinji

Yasuhiro Oomori' * Toshiaki Kozu® + Toyoshi Shimomai’

Yoshikazu Sampei’ + Koji Seto’

Abstract: The origin of Suspended Solid (SS) in the brackish-water lake is mainly divided
into the plankton in water, fine clastics with terrestrial organic fragment in river water, and
reworked sediments from lake bottom. Total organic carbon (TOC) content and mass ratio of
Carbon to Nitrogen (C/N) in the suspended substance are known to be different depending on
the origin. It is expected that the origin of the SS can be estimated by the TOC content and C/N
ratio measurements. An attempt was made to estimate the TOC content and the C/N ratio of the
brackish lake by using a series of data measured by a spectroradiometer, and the feasibility to
estimate the origin of SS was studied. Four types wavelength selection was studied for multiple
regression analysis to estimate TOC content and C/N ratio, including the simulation of SGLI
sensor planned to be onboard the GCOM-C satellite. As a result, it was found that the origin of
the SS in the brackish-water lakes, Nakaumi and Shinji can be estimated to some extent by multi-

wavelength visible remote sensing.
Key words: Suspended solids, Total Organic Carbon, C/N ratio, SGLI.
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Table 1 TOC content and C/N in SS from major origins
in brackish lakes (Bordowskiy, 1965a, 1965b; Miiller,
1977; Prahl et al.., 1980; Ertel and Hedges, 1984; Hedges
et al., 1986; Meyers, 1997; Sampei and Matsumoto,
2001) .

Origin of SS C/N ratio (Mass ratio) | TOC content [%)
Plankton 5~6 20~40

River water 15~90 5~6

Bottom sediment | 6~8 0.5~3

al., 1980; Ertel and Hedges, 1984; Hedges et al., 1986;
Meyers, 1997; Sampei and Matsumoto, 2001). C DE
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Table 2 Wavelengths used for multiple regression
analysis.

Estimation method Wavelength [nm]
561,576,674,692
523,599,630,680,720
581,598,640,691,693

438~448, 485~495, 520~540,663.5~683.5

(1) Max and min

(2) Max correlation
(3) Max difference
(4) SGLI simulation
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Table 3.Result of multiple regression analysis of TOC content and C/N ratio.

Estimation method Equation

(1) Max and min TOC content [%] | y=10.5r54,-13.975,610.5r¢7,74.0r¢9,+13.4
C/N ratio V=17 r5-2.2r57610.47424-0.9 149,+5.3

(2) Max correlation | TOC content [%] | y=-12.175,5t9.975,3-7. 700 17.77630-27.5 7g59132.677,,113.6
C/N ratio 1=-0.2r,510.275,3-0.27599F1.8730-2.750-2. 57750 15.1

(3) Max difference TOC content [%] | y=25.1754,-62.Tr595110.2745-13.7 79,-47. 57594 +13.1
C/N ratio V=0.7r5,-1.87595-0.37¢40=7. T¥ 9119.97¢94+5.6

(4) SGLI simulation | TOC content [%] | y=22.37 4354457242 455-495-0.27 5505478073653 112.2
C/N ratio V=3.2F 435 -445-3-57455-495T0. 17530 _sa0t1. 77 g6365375.0

&4 EMHBIREUOHIR RMS fE.

Table 4 Result of multiple correlation coefficient and Relative RMSE.

(1) Max (2) Max (3) Max (4) SGLI
and min | correlation | difference | simulation
Multiple correlation TOC content [%] 0.43 0.71 0.58 0.49
coefficient C/N ratio 0.61 0.67 0.62 0.66
TOC content [%] 32.47 24.74 29.14 29.57
Relative RMSE [%] C/N ratio 5.85 5.41 5.82 5.54
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Fig. 1 Scatter chart of observation and estimation in (2) Max correlation. (a) TOC content, (b) C/N ratio.
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Fig. 2 TOC vs. C/N diagram.

(1) Max and min, (2) Max correlation, (3) Max difference, (4) SGLI simulation.
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Fig. 3 95% confidence interval of estimation. (a) and (b)
is 95% confidence interval of the TOC content and the C/

N ratio.
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