humidity were obtained from Chiba Meteorological Station for computation of heat flux
through the water surface. Hourly averaged wind velocity was obtained from the same station
for computation of oil spreading in eq. (1). Boundary conditions of temperature and salinity
in the open ocean were obtained from the water quality database at the Fishery Station in
Kanagawa Prefecture. Initial temperature and. salinity conditions were obtained from the
water quality database of the Environment Agency of Japan. Simulation was conducted for
the period 1 May to 5 July 1997 in order to give the velocity field of U,,.., a time step of At
= 10 sec was used. The oil spill was simulated by imposing particles at the point of spillage
(at 1005, 2 July 1997) and the distribution of the particles was simulated.

4.3 Results

On 2 July 1997, a strong wind persisted, ranging from SW to NE in direction (Fig. 4.1).
The results of the model calculations show that during southwesterly winds, the contour lines
of salinity and temperature spread across the longitudinal axes of the Bay. Surface water was
transported towards the northern shoreline by wind-driven surface stress and confronted with
inflows of river water along the western coast. During northeasterly winds, the contour lines
of salinity and temperature became parallel to the eastern coastline (Chiba Prefecture) of the
Bay.

The distribution of spilled oil particles on the surface at 1500 on 2 July (Fig. 4.2} and at
1100 on 3 July (Fig. 4.3) shows excellent agreement with photographic measurements from
an airplane at 1500 on 2 July and a satellite image (SPOT1I) obtained at 10:54 on 3 July,
respectively. Spilled oil tended to spread across the longitudinal axes of the Bay (towards
Kawasaki City in Kanagawa Prefecture and Futtsu in Chiba Prefecture). The residual currents,
determined by integrating flows during the two tidal periods on 2 July (Figs. 4.4, 4.5),
indicated that the directtons of flow were from Yokohama City towards Futtsu, and northeast
along the coast of Chiba Prefecture towards Chiba Harbor. Eddies around the islands
constructed for a road across Tokyo Bay were clearly shown; in particular, large eddies were
generated in the Sth layer (Fig. 4.5).

In order to evaluate the effects of these islands on the residual current, we conducted a
simulation without islands over the same period. The spilled oil particles (Figs. 4.6, 4.7)
tended to spread over a much broader area; in particular, more oil particles were transported
along the coast of Chiba Prefecture towards Chiba Harbor. The residual currents without
islands (Figs. 4.8, 4.9) included a strong stream from Yokohama City towards Kisarazu City
in Chiba Prefecture and these currents extended along the coast of Chiba Prefecture towards
Chiba Harbor, carrying o1l particles towards the Harbor and promoting a broader spread of oil
particles (Fig. 4.10). The islands prevented water exchange between the inner and outer Bay
by generating large eddies.
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Figure 4.1 Wind direction during 2 and 3 July 1997.
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Figure 4.2 Distribution of spilled oil particles on the surface at 1500 on 2 July 1997.
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Figure 4.3 Distribution of spilled oil particles on the surface at 1100 on 3 July 1997,
by courtesy of NASDA.
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Figure 4.4 Residual currents on the surface on 2 July 1997.
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Figure 4.5 Residual currents in the 5th layer on 2 July 1997.

0.5

0.4

0.3

0.2

0.1




Tokyo bay 72 161 ©

70Km

24/“
A

50Km

40Km

30Km

20Km

10Km

o P —

{4 OKm
OKm 10Km 20Km 30Km 40Km 50Km

Figure 4.6 Simulated distribution of spilled oil particles at 1500 on 2 July 1997.
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Figure 4.7 Simulated distribution of spilled oil particles at 1100 on 3 July 1997.
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Figure 4.8 Residual currents on the surface in the absence of islands, 2 July 1997.

0.5
o
o 0.3
I 0.2
R 0.1



Tokyo Bay U-V velocity Layer 5 DAY 0702ave_nasi

12
b
+
v

% v Reo, B RE

¢‘-~Q—"-RA‘TA*’A

"
*""*“‘\p\‘-,(e' i

S

*

-

.
Aoy,
L3

¥

?sb,.an,_‘
ﬁ*baahs.‘\l

Ka“""“‘-"‘?ﬁ're—f

.("‘-r‘\'“‘ag«‘—'-ra-“"\'
ﬂa-r,g,gneu\,‘nf/
”‘4.¢«;40~‘u‘14?

ﬂsdqd‘\r“-ﬂq\«p’
L S T AR T A S

»
/"'.«.“\‘ah‘,‘_c.ur‘“.z

3
""’1‘*‘%'\4\“:\&4@":'
“ a’ur*‘ “

Ay =

Figure 4.9 Residual currents in the 5th layer in the absence of islands, 2 July 1997.
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Figure 4.10 Simulated distribution of spilled oil particles in the absence of islands, 1100
on 3 July 1997.
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