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Distribution of Seawater Turbidity Due to Dissolved Organic Matter and Suspended

Matter in Tokyo Bay and the Correlation with the Contributing Matter

Miho Narita”', Hisayuki Arakawa"', Toru Shimoda’* and Tsutomu Morinaga”'

Abstract: The seawater turbidity in Tokyo Bay was measured by origins, namely, from suspended matter and
dissolved organic matter, and a seasonal change of each turbidity was investigated. In addition, the relationship
between each turbidity and the quantity of contributing matter was examined.

The turbidity (beam attenuation coefficient C'uss;: m”', wavelength: 488 nm) was high in the bay head, and
it decreased near the mouth of the bay. The turbidity of the bay head was the highest in summer, showing 4.4
m"". In winter, it decreased to ca. 1/4 of that observed in summer. The beam attenuation coefficient C'pomuss)
due to the dissolved matter was the highest in the bay head, showing ca. 0.6 m”". The turbidity of the dissolved
matter was smaller near the mouth of the bay, measuring ca. 0.1 m”' off Sunosaki. The seasonal
variation of this turbidity was large in the bay head, and it had a tendency to be smaller near the mouth of the
bay.

The beam attenuation coefficient due to the dissolved organic matter had a high positive correlation (r=0.70)
with DOC. The beam attenuation coefficient due to the suspended matter had a high positive correlation with

SS, POC, or Chl. a. Their correlation coefficients at wavelength 488 nm ranged from 0.72 to 0.87.

Keywords: Tokyo Bay, Turbidity, Suspended Matter, Dissolved Organic Matter, Contributing Matter, beam

attenuation coefficient, POC, DOC
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Fig.1 Observation stations in Tokyo Bay. The vertical section along
broken line is shown in Fig.3, 6, and 9.
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Fig.2 Seasonal changes of horizontal distributions of beam attenuation coefficient (C'us0m”') at

the sea surface in Tokyo Bay. Used wavelength is 488 nm.
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Bay. Used wavelength is 488 nm.
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Fig.5 Seasonal changes of horizontal distributions of beam attenuation coefficient caused by dissolved

organic matter (C'oowuss) at the sea surface in Tokyo Bay. Used wavelength is 488 nm.
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Fig.6 Seasonal changes of vertical distribution of beam attenuation coefficient caused by dissolved organic matter (C'ouuss))

at the sea surface in Tokyo Bay. Used wavelength is 488 nm.
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Fig.7 Seasonal changes of horizontal distributions of contribution ratio (Crussy[] %) between C'uss

and C'pouass) at the sea surface in Tokyo Bay. Used wavelength is 488 nm.
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matter (Crussy)) at the sea surface in Tokyo Bay. Used wavelength is 488 nm.
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Fig.9 Seasonal changes of vertical distribution of beam attenuation coefficient caused by particulate matter (C'euss) at the

sea surface in Tokyo Bay. Used wavelength is 488 nm.

Table.1 Relationships between turbidity and suspended solid (SS), particulate inorganic matter (PIM),
particulate organic carbon (POC), chlorophyll a (Chl.a) in Tokyo Bay.

Index Wavelength Relation line r number
SS (mg/L) 488 C'=1031 x SS +0.88 0.73 176
660 C'= 024 x SS +0.054 0.71 176
PIM (mg/L) 488 C'= 0.656 x PIM +0.23 0.61 143
660 C'= 050 x PIM +0.16 0.61 143
POC (mgC/L) 488 C= 31 x POC + 0.085 0.87 156
660 C'= 24 x POC + 0.052 0.84 156
Chla (pg/L) 488 C'= 0.065 x chlLa +0.24 0.79 169
660 C'= 0.051 x chla +0.16 0.79 169

Table.2 Relationships between turbidity caused by dissolved organic matter and dissolved organic carbon

(DOC) in Tokyo Bay.

Index Wavelength Relation line r number
DOC (mgC/L) 488 C'= 0.17 x DOC +0.0042 0.70 129
660 C'= 0.071 x DOC + 0.031 0.54 129
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Table.3 Relationships between turbidity caused by suspended particles and suspended solid (SS), particulate

inorganic matter (PIM), particulate organic carbon (POC), chlorophyll a (Chl. a) in Tokyo Bay.

Index Term Relation line T number
SS (mg/L) Jul. 1999 C'= 035 x SS +0.18 0.89 39
Oct. 1999 C'= 043 x SS +0.090 0.83 42
Jan. 2000 C'= 0.50 x SS +0.20 0.91 37
Apr.2000 C'= 021 x SS +0.17 0.77 39
All period C'= 023 x SS +0.0013 0.72 171
PIM (mg/L) Jul.1999 C'= 1.1 x PIM +0.12 0.55 40
Oct. 1999 C'= 0.66 x PIM + 0.57 0.10 47
Jan. 2000 C'= 0.68 x PIM + 0.020 0.87 46
Apr.2000 C'= 0.16 x PIM +0.43 0.25 36
All period C'= 047 x PIM +0.41 0.32 171
POC (mgC/L) Jul. 1999 C'= 3.3 x POC + 0.25 0.88 39
Oct. 1999 C'= 3.2 x POC + 0.076 0.86 47
Jan. 2000 C'= 3.9 x POC +0.047 0.76 46
Apr. 2000 C'= 1.0 x POC +0.18 0.67 36
All period C = 2.8 x POC +0.017 0.87 171
Chla (pg/L) Jul. 1999 C'= 0.072 x chl.a + 0.03 0.84 39
Oct. 1999 C'= 0.065 x chl.a +0.15 0.92 43
Jan. 2000 C'= 0.055 x chl.a +0.13 0.85 47
Apr. 2000 C'= 0.170 x chl.a +0.13 0.61 36
All period C'= 0.065 x chl.a + 0.089 0.83 165
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Fig.10 Relations between DOC(mgC/L) and Chla(p g/L).
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