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Long-term variations of environmental parameters in Tokyo Bay, central Japan*
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Abstract: Tokyo Bay is one of the most polluted bay in Japan, but no report has been presented
on the long term variation of water quality since 1975. In order to know the recent changes in
water quality in the bay, data of environmental paramenters, such as salinity, silicate, phosphate,
nitrate, nitrite, ammonia, chlorophyll ¢ concentration and transparency were collected from a
number of sources and compiled using a personal computer. Data collected were restricted to
those from the surface except for transparency. Results obtained are as follows: (1) Salinity de-
creased gradually since early 1980’s because of drainage via rivers. The decline of salinity at the
surface layer developed a strong and stable two-layer structure in a water column. (2) Silicate
decreased from 64.3 ug—at/l in 1948 to 20.4 pg—at/l in 1971, and stay in the same level in recent
years. (3) Phosphate increased markedly from 0.56 ug-at/l in 1950’s to 1.55 ug-at/l in 1970’s. It
decreased to 1.08 1 g-at/l in 1980’s owing to various legal regulations. (4) Nitrite increased from
0.77 wg-at/l in 1950s to 3.09 ug-at/l in 1980's and nitrate increased from 10.15 pg-at/l in 1960's
to 20.77 pug-at/l in 1980’s. (5) Ammonia increased from 16.26 pg—at/l in 1960’s to 20.45 pg-at/
[ in 1970’s, then decreased to 1641 ug-at/l in 1980’s. (6) Dissolved inorganic nitrogen (DIN)
tends to increase with the passing of year owing to the increase of nitrite and nitrate, in spite of
decrease of ammonia. (7) Chlorophyll ¢ concentration did not change noticeably from 1969 to
1991 and, the average was ca. 35 ug/l. (8) Transparency was 3.7 m in 1950’s, 2.9 m in 1960’s, 3.3
m in 1970’s, and 3.0 m in 1980’s. These results suggest that: (1) The changes in nutrient concen-
trations and ratios between them generate a change in composition of phytoplankton commu-
nity. (2) The pollution of Tokyo Bay seems to have still been developing after 1975.
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Fig. 1. Location of sampling stations.
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Fig. 4. Yearly variation of amount of water flow of river Tama-gawa at Shimo-ishihara
in a period from 1951 to 1989.
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Fig.5. Yearly variation of SiO»-Si at surface in Tokyo Bay in a period from 1948 to 1990.
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Fig.6. Seasonal variation of SiO,-Si at surface in
Tokyo Bay.
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Fig.8. Seasonal variation of PO,~P at surface in
Tokyo Bay.
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Fig. 10. Seasonal variation of NOsN at surface in
Tokyo Bay.
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surface in Tokyo Bay. Bars indicate the standard
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insufficiency of available data.
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882 ug/l ZB{TiE, 106~164 ug/licTHh, HWwr o
07 4 a BERBERSNEE 2

soo7 4 Vo BERRSEISBENICETTS &
iz, EBEEEINECE-TETVE, COFERER
BroovavaBEDS, BRMSEDETH—LL
TETWAI EE (WO - FH, 1988), BHTHERE
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& 5.

200 ug/l Pl LOEBE A2 L Did, 19805 A,
1982 12 6 A, 198546 AT, £ Zh 2044, 383.2,
5516 ug/l TH -1, ZDFEREB W75 v 7 b
V1%, €N Olisthodiscus sp., Heterosigma sp.
(& &1 Heterosigma akashiwo EBhbhn 5, B (1990)
ZM8), Prorocentrum minimum CT& - 1 (R B
RAERKERLEW, 1981, 1984, 1987). Skeletonema

Table 1. Yearly variations of Si/DIP, DIN/DIP
and Si/DIN in Tokyo Bay.

YEAR Si/DIP DIN/DIP Si/DIN
1956 80.23 ND ND
1957 101.63 ND ND
1958 84.47 ND ND
1959 87.25 ND ND
1960 78.32 ND ND
1961 83.80 ND ND
1962 109.68 ND ND
1963 36.50 ND ND
1964 26.81 17.21 1.56
1965 21.59 22.98 0.94
1966 16.12 3145 0.51
1967 23.27 28.39 0.82
1968 32.08 32.69 0.98
1969 23.52 2790 0.84
1970 10.93 21.02 0.52
1971 14.33 22.23 0.64
1972 ND 28.84 ND
1973 ND 25.85 ND
1974 ND 21.63 ND
1975 ND ND ND
1977 ND 19.25 ND
1976 ND 24.89 ND
1978 ND 2347 ND
1979 ND 31.60 ND
1980 ND 32.68 ND
1981 ND 2125 ND
1982 ND 31.73 ND
1983 ND 32.14 ND
1984 ND 36.76 ND
1985 ND 69.33 ND
1986 ND 43.24 ND
1987 ND 36.21 ND
1988 ND 41.28 ND
1989 25.34 41.79 0.64
1990 25.01 55.48 0.45

ND=no data. Si=Si0,-Si. DIP (dissolved inorganic
phosphorus) =PO,—- P. DIN (dissolved inorganic
nitrogen) =NH,—N + NO,—N + NOsN.
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FHE (1973) (&, 1953, 1962, 197244z hZhlt
BL, 1953, 1962 FFICIHBE L Ish » o ST/NS B
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Fig. 18. Seasonal variation of transparency in Tokyo
Bay.
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