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Dependence on horizontal diffusivity of estimated inflow
of drifting litter in Tokyo bay
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Synopsis

As a first step toward understanding of the marine litter balance in Tokyo Bay, we confirmed
applicability and accuracies of the two-way particle-tracking model (PTM) and the inverse
method using a Lagrange multiplier developed by Isobe et al. (2009) and Kako et al. (2010) for
the East China Sea based on particle tracking experiments using high-frequency ocean
surface radar-derived surface current velocities. We emphasized on the dependence of the
accuracies of these methods on horizontal diffusivities (HDs). It is found that the two-way
PTM and the inverse method can be applicable to Tokyo Bay: the errors of positioning of the
marine litter sources from the two-way PTM are within 10km; those of marine litter inflow
estimations are less than twice. These errors satisfactorily meet our needs.

The locations of the positioned sources depend on the HDs: the possibility of positioning
erroneous sources by the two-way PTM become high as the HD becomes large. In addition, the
errors depend on the strengths of the horizontal dispersion field produced by the horizontal
velocity shears. The possibility become high for the current fields in which the horizontal
velocity shears highly develop. Also, when the HDs are larger than the corresponding true
HDs, the inflows are overestimated. However, the dependence of the estimation on the HD is
not linear: if the HD is larger than twice the true diffusivity, estimated inflows are less than
twice the true inflows. Even if the HD is one order of magnitude greater than the true

diffusivity, the estimated inflows are smaller than six times the true inflows.

Key Words : drifting litter, inverse method, horizontal diffusivity, Tokyo Bay, high frequency ocean
surface radar

* Researcher of Coastal Zone Systems Division , Coastal and Marine Department
** Head of Coastal Zone Systems Division , Coastal and Marine Department
3-1-1 Nagase, Yokosuka, 239-0826 Japan
Phone : +81-468-44-5025 Fax : +81-468-44-5074 e-mail:kataoka-t852a@ysk.nilim.go.jp



