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Optical properties of sea water were studied in Tokyo Bay, Japan, based on the data obtained from
six oceanographic station in April, 1985.

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

The mean attenuation coefficient of the sea water appeared to be 0.335 (0.081~0.862) and the
attenuation coefficient of the sea water for each wavelength appeared as 0.268 for 378 nm, 0.354 for
422 wm, 0.274 for 481 »m, 0.256 for 513 nm, 0.284 for 570 nm, 0.356 for 621 nm, 0.425 for 653 nm,
and 0.464 for 677 nm. » R

The transparency was 5.0m (2.5~6.5m), water color was 10.2 (8~14.0) in the study area and
the sun altitude was 53.62° (38.54°~66.23°).

The relationship between attenuation coefficient (K) and transparency (D) was K=2.22/D (1.30/D
~3.54/D).

The rates of light penetration for eight kinds of wavelength (378, 422, 481, 513, 570, 621, 653, and
677 nm) were computed with reference to the surface light intensity each. The mean rates of light
penetration in proportion to depths were 62.72% (42.23~78.43%) in 1m layer, 11.91%(1.34~29.67
%) in 5m layer, 2.64% (0.023~8.80%) in 10m layer, and 0.50% (0.02~3.99%) in 20m layer.

The rate of light penetration at the transparency layer with reference to the surface light intensity
was shown as 12.51% (2.91~27.25%).
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Fig. 2. Transparency and water color.
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Table 1. Spectral irradiance attenuation coefficient (K)

Wavelength (nm)

Depth
St. No. (m) 378 422 481 513 570 621 653 677

1 0~5 0.666 0.862 0.537 0.674 0.520 0.674 0.689 0.850
0~20 0.289 0.725 0.418 0.363 0.693 0. 257 0.698 0.827
0~5 0.548 0.719 0.621 0.516 0.453 0.591 0.585 0.720
2 5~10 0.307 0.330 0.318 0.363 0.309 0.458 0.494 0.560
10~20 0.196 0.184 0.155 0.141 0.152 0.307 0.185 0.290
3 0~5 0.436 0.540 0. 446 0.391 0.333 0.500 0.512 0.622
5~20 0.170 0.187 0.175 0.177 0.166 0.266 0.288 0.323
4 0~10 0.273 0. 321 0.288 0. 265 0. 255 0.438 0. 466 0. 527
10~20 0.175 0.186 0.170 0.151 0.151 0.267 0.303 0. 305
5 0~10 0.325 0.337 0.315 0. 267 0.243 0.403 0.441 0.520
10~30 0.180 0.196 0.131 0.151 0.148 0.162 0.265 0.291
0~10 0.374 0.409 0. 361 0.262 0.310 0.544 0.535 0.489
6 10~20 0.190 0.206 0.192 0.188 0.170 0.331 0.347 0.115
20~30 0.103 0.108 0.099 0.081 0.113 — — —_
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Table 2. Penetration rate of surface irradiance in the transparency layer (D) and the

altitude of sun

Wavelength (nm)

St. No. D Sun

(m) 378 422 481 513 570 622 653 677 altitude
1 2.5 18.92 11.59 26.12 18.54 27.25 18.54 17.86 11.94 58.35°
2 3.7 13.17 6.99 10.05 14.82 18.72 11.23 11.49 6.99 66.23°
3 4.5 14.05  8.80 13.43 17.21 22.3¢ 10.5¢  9.99  6.09 64.30°
4 6.5 16.96 12.41 15.38 17.86 19.06 5.80 4.84 3.25 49.56°
5 6.5 12.09 11.19 12.91 17.98 20.61  7.28  5.69  3.40 38.54°
6 6.5 8.79 7.01  9.57 18.21 13.33 2.91  3.09 4.16 44.72°
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