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ABSTRACT; Nowadays the renewal plans of the Tokyo Metropolitan Authority ( T.M.A. )
are noticeable. One of these plans is " Tokyo New Bayland Project ". In this plan,
one large island will be reclaimed from the Tokyo Bay and the current function of
T.M.A. will be transferred there.

There are two types of diurnal changes of the wind system in the south Kanto area
(Fujibe and Asai, 1979 ). One is the local circuit of the land and sea breeze, which
appears in the bayside area, the other is the large - scale southern wind, which
appears all over the Kanto area. If Tokyo Bay is reclaimed, it is possible that the
atmospheric environment of the south Kanto area will be changed.

According to the principal component analysis of AMeDAS surface wind data, " Tokyo
Bay component " was picked up as the 2nd PC and the large - scale southern wind as
the 1st PC.

The influence of the Tokyo Bay on the wind system in the south Kanto area was
estimated. The magnitude of " Tokyo Bay component " varies from 1.2 m/s to 2.8 m/s
(easterly - westerly component ). The wind system and the behavior of the air
pollution after this project was assessed.

KEYWORDS; Tokyo New Bayland Project, land and sea breeze, large - scale southern
wind, atmospheric environment, principal component analysis.
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Tab. 1 Prepared data files
name of pre-operation for period (1982) time
data file Fourier expansion (Japan Standard Time)
without Fourier expansion
N0507 AUG. 6 9:00 - 7 9:00 25 hours
nothing
NO510 AUG. 6 9:00 -10 8:00 97 hours
TNO507 elimination of AUG. 6 9:00 - 7 9:00 25 hours
long wave (trend)
TNO510 AUG. 6 9:00 -10 9:00 97 hours
SN0S07 elimination of AUG. 6 9:00 - 7 9:00 25 hours
synoptic-scale
SNO510 influence * AUG. 6 9:00 ~10 9:00 97 hours
TSNOSQT elimination of AUG. 6 9:00 - 7 9:00 25 hours
long wave and synoptic
TSNOS510 -scale influence * AUG. 6 9:00 -10 9:00 97 hours
with Fourier expansion (24 hour-cycle component)
F0507 AUG. 6 9:00 - 7 9:00 25 hours
nothing
FO510 AUG. 6 9:00 -10 9:00 97 hours
TF0507 elimination of AUG. 6 9:00 - 7 9:00 25 hours
long wave (trend)
TF0510 AUG. 6 9:00 -10 9:00 97 hours
SF0507 elimination of AUG. 6 9:00 -~ 7 9:00 25 hours
synoptic-scale
SF0510 influence * AUG. 6 9:00 -10 9:00 97 hours
TSF0507 elimination of AUG. 6 9:00 - 7 9:00 25 hours
long wave and synoptic
TSF0510 -scale influence ~ AUG. 6 9:00 -10 9:00 97 hours

*¥) 17 points’ average
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Fig. 1 Distribution of 24 hour-cycle components (Hodographs) and constant components

(calculated by AMeDAS surface wind vectors)

(a) F0507 : 25 hours data without pre-operation
(b) TF0507: 25 hours data eliminated long wave
(¢) SF0507: 25 hours data eliminated synoptic-scale influence
(d) F0510 : 97 hours data without pre-operation

For each case Fourier expansion was carried out.

Normal line represents clockwise rotation.

Dotted line represents anti-clockwise rotation.

Shaded areas are more than 100m in height.
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Fig. 2 Vectorization of principal component loading matrix calculated
by data file " NO5i0 " (97 hours data without pre-operation)
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Fig. 3 Time series variation of principal component score

¥ represents measure peaks.
¥ represents measure anti-peaks.

X-axis means cumulative time (hour) from AUG. 6 0:00.
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Tab. 2 Results of principal component analysis (a part)

name of data file |PC | eigenvalue | contribution | cumulative interpretation of
(total variance) contribution | principal component (PC)
N0507 1 62. 4 17.0% 77.0% Kanto, Sagami
(81.0) 2 5.0 6.1% 83. 2% (Conv. on Tokyo Bay) X
TNO507 1 23.6 58. 5% 58. 5% Kanto, Sagami
(40.3) 2 3.9 9.7% 68. 2% Tokyo Bay component{Conv.)
3 3.0 7.3% 75.5% ?
SNO507 1 20. 2 55.1% 55.1% (Conv. on Tokyo Bay) ?
(36.7) 2 3.8 10. 4% 65. 4% (Conv. on Tokyo Bay) X
3 2.8 7.6% 73.0% (Div. from Tokyo Bay) ?
TSN0OS07 1 7.0 32.3% 32.3% ?
(21.8) 2 3.6 16.5% 48. 8% (Div. from Tokyo Bay) X
3 2.2 9.9% 58. 7% ?
4 1.6 7.5% 66. 2% ?
NO510 63.1 59. 5% 59. 5% Kanto, Sagami
(106.0) 2 12.9 12. 2% 1. 7% ?
3 6.3 5.9% 77. 6% ?
4 4.1 3.9% 81.5% Tokyo Bay component{Conv.)
F0507 1 24.6 90. 5% 90. 5% Kanto, Sagami
{21.1) 2 2.6 9.5% 100. 0% Tokyo Bay component(Conv.)
TF0507 1 16.5 85. 2% 85. 2% Kanto, Sagami
(19. 4) 2 2.9 14.8% 100. 0% Tokyo Bay component(Conv.)
SF0507 1 7.3 75. 7% 75. 1% (Conv. on Tokyo Bay) ?
(9.7) 2 2.4 24. 3% 100. 0% (Conv. on Tokyo Bay) X

Kanto, Sagami: Kanto-scale southern wind or sea-breeze from Sagami Bay

X : ignored (Because wave pattern of principal component score or position of peak are

unreasonable.)
Conv. : Convergence

(....) ?: incomplete

Div.:

Divergence




Peak of Divergence (10h)
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current situation NO510 THO507
(97 hours data without (25 hours data eliminated
pre-operation) long wave)

(b) 16:00

current situation NO510 TND507
(97 hours data without (25 hours data eliminated
pre-operation) long wave)

Fig. 5 Simulation of SO2 distribution

Netted areas are more than 600m in height.

Unnetted areas are more than 100m in height.
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