Prediction of dioxin concentrations in the Tokyo Bay estuary using a 3-D chemical
fate prediction model
Norihiro Kobayashi a *, Kisaburo Nakata b, Tomomi Eriguchi c, Shigeki Masunaga d,
Fumio Horiguchi a, Junko Nakanishi a
* Corresponding author. Tel: +81-29-861-8978, Fax: +81-29-861-8411
E-mail address: norihiro-kobayashi@aist.go.jp
a

Research Center for Chemical Risk Management, National Institute of Advanced
Industrial Science and Technology (AIST), 16-1 Onogawa, Tsukuba, Ibaraki 305-8569,
Japan
b
Faculty of Marine Science and Technology, Tokai University, 3-20-1 Orido, Shimizu,
Shizuoka 424-8610, Japan
c
Environmental Information Department, Chuden CTI Co., Ltd., 1-27-2 Meieki-Minami,
Nakamura-ku, Nagoya 450-0053, Japan
d
Graduate School of Environment and Information Sciences, Yokohama National
University, 79-7 Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa 240-8501, Japan

Abstract
A 3-D chemical fate prediction model (FATE3D) was applied to predict the dioxin
concentrations in the seawater of the Tokyo Bay estuary, Japan.
The simulation covered 1 year (from September 2002 to August 2003). Input data such
as meteorological data, flow field conditions, concentrations and sinking rates of organic
particulate matter, initial and boundary conditions, loading fluxes and physico-chemical
properties of dioxins were used for the parameters of the model.
The simulation results could be favorably compared with the field measurements of
dioxin concentrations in the estuary for both the particulate and dissolved phases,
indicating the validity and predictive capability of the model. Furthermore, the differences
in the seasonal cycles and distributions between the particulate- and dissolved-phase
dioxins in the estuary were estimated from the simulation results.
However, the concentrations of the particulate-phase dioxins in the bottom layers (+1 m
from the bottom) were underestimated because the resuspension process was not taken
into account in the model. For improving the model’s predictive capability, including the
resuspension process to the formulae of the model shall be the focus of our next study.
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