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Optical properties of sea water were studied in the entrance of Tokyo Bay, Japan, based on the
data obtained from seven oceanographic stations in June, 1985.

The observation of surface irradiance and underwater irradiance of sea water for eight kind of
wavelength (378, 422, 481, 513, 570, 621, 653, 677n»m) of sun light was conducted using the
underwater irradiameter (Isigawa # SR-8).

The mean attenuation coefficient of the sea water was appeared to be 0.245 (0. 042~0.776) and the
attenuation co;fficient of the sea water for wavelength appeared such as 0.227 for 378 nm, (.186 for
422 nm, 0.175 for 481 mm, 0.176 for 513 nm, 0.185 for 570 nm, 0.337 for 621 »m, 0.321 for 653 nm,
0. 348 for 677 nm.

The transparency was 7.0 (5.5~9m), water color was 10 (8.0~13.0) in the study area and the
sun altitude was 60.95% (43.61°~75.50°).

The relationship between attenuation coefficient (K) and transparency (D) was K=2.63/D (1.28/D~
4.87/D).

The rate of light penetration for eight kind of wavelenth (3878, 422, 481, 513, 570, 621, 653,
677 mm) were computed with reference to the surface light intensity respectively. The mean rate of
light penetration in proportion to depths were 68.63% (46.02~86.07%) in 1 m layer, 18.40% (2.07
~48.48%) in 5m layer, 4.82% (0.042~22.30%) in 10m layer and 1.35% (0.011~7.42%) in 20m
layer. The rate of light penetration at the transparency layer with reference to the surface light
intensity was shown as 10.39% (0.77~27.46%).
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Fig.1. The station for optical observation.
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Fig.2. Transparency and water color.
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Table 1. Spectral irradiance attenuation coefficient (K)

Wavelength (nm)

St. Depth
No. — (m) 378 422 481 513 570 621 653 677
0-10 0.320  0.260  0.228  0.246  0.250  0.434  0.433  0.490
1 10-20 0.187  0.172  0.146  0.149  0.170  0.369  0.393  0.286
20-30 0.125  0.111  0.105  0.099  0.110  0.13  0.158  0.188
0-10 0.221  0.168  0.150  0.151  0.175  0.356  0.391  0.419
2 10-20 0.139  0.106  0.110  0.099  0.125  0.291  0.294  0.270
20-30 0.066  0.080  0.075  0.055  0.081  0.174  0.153  0.125
s 0-10 0.392  0.347  0.279  0.502  0.364  0.485  0.776  0.545
10-30 0.081  0.064  0.092  0.072  0.105  0.345  0.139  0.276
. 0-10 0.283  0.237  0.188  0.176  0.202  0.403  0.456  0.478
10-30 0.122  0.109  0.074  0.118  0.133  0.290  0.266  0.297
. 0-10 0.540  0.493  0.458  0.461  0.340  0.534  0.555  0.565
10-30 0.233  0.163  0.164  0.142  0.224  0.327  0.275  0.281
. 0-10 0.533  0.436  0.470  0.396  0.393  0.601  0.495  0.696
10-30 0.250  0.135  0.160  0.132  0.101  0.197  0.225  0.249
0-10 0.3¢1  0.313  0.269  0.250  0.235  0.468  0.445  0.556
7 10-20 0.155  0.150  0.142  0.149  0.187  0.293  0.245  0.286
20-30 0.086  0.095  0.083  0.042  0.126  0.214  0.145  0.204
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Table 2. Penetration rate of surface irradiance in the transparency layer (D) and sun

altitude
St. D Wavelength (nm) Sun
No. ;

0. (m) 378 422 481 513 570 621 653 677 altitude
1 9 5.61 9.63 12.85 10,93 10.54  2.01 2.03 1.22 75. 50°
2 8.5 15.28  23.98 27.94 2071 22.59  4.85  3.60 2.84 71.54°
3 5.5 11.58  14.83 21.56 6.32 13.51  6.94 1.40 4.99  67.39°
4 7.5  11.97  16.91 24. 41 26.71 21.98  4.87  3.27  2.77 62. 30°
5 6 3.92 5.19 6.41 6.29 13.00  4.06  3.58 3.37 55, 79°
6 7 2.40  4.73 3.73 6.25 6.39 1.49 3213 0.77 50. 54°
7 5.5 1533 17.88  22.78  25.28  27.46  7.62  8.65 4.70 ., 43.61°
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