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Ultraviolet Radiation Characteristic of Oil Spills on Sea Surface
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Abstract The outdoor experiments at three wavebands (290, 320, and 355 nm ) are carried out to study the
reflection characteristics of seawater targets and oil spill targets (e.g., crude oil, heavy oil, diesel oil , gasoline, and
palm oil). The relationship curves of upwelling radiation intensity and the oil-seawater contrast of the detected
target with the solar altitude angle and azimuth angle are obtained. Results show that when the solar altitude angle
is 40—60°, the contrast ratio between crude oil and seawater is 14 %—44% , that between dead oil and seawater is
15%—35% . that between gasoline and seawater is 12%—26% . that between palm oil and seawater is 15%—47% ,
and that between diesel oil and seawater is 3%—12% . These results indicate that the detection and identification of
different oils can be realized at different solar altitude angles and azimuth angles by the combination of three
wavebands, among which the ultraviolet waveband exhibits an outstanding advantage in the early detection and
identification of oil spills on sea surface.

Key words oceanic optics; oil spill; ultraviolet detection; solar altitude angle; solar azimuth angle; contrast of
seawater and oil spill
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Fig. 1 Upwelling radiation modes of clear seawater and oily seawater
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Fig. 2 Experimental reservoir

3

Fig. 3 Schematic of practice system
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Table 1 Different oils and their characteristics

Oil Density /(g mL™") Appearance Volatility Remark

] Dark brown with green fluorescence, ) )
Crude oil 0.78-0.97 ) . i Nonvolatile Two more quantity
high viscosity

Dead oil 0.82-0.95 Furvous, high viscosity Nonvolatile Two more quantity
Diesel oil 0.83-0.85 Transparent green Volatile Be replenished in experiment
Palm oil 0.87—0.90 Semisolid at room temperature Nonvolatile Disperse over water
Gasoline 0.70—0.78 Transparent yellow Easy to volatilize Replenish in experiment
2.3 2
, s Table 2 Solar altitude angle of each wavelength
. 2019 5 10 11 . 05—16 . 23 , under different time
0.5 h s N Measurement No. Measure time 290 nm 320 nm 355 nm
290 nm +320 nm 855 nm 1 11,05-11,10 58.86° 59.12° 59.30°
° 2 11:40-12:02  61.13° 61.29° 61.49°
2.3.1
3 12:11—-12:14 61.38° 61.34° 61.31°
4 12:51—12:56 59.21° 59.04° 58.76°
b o b
23] 5 13:20—13:27 56.16° 55.79° 55.28°
. . . 6 14:19—14.24 47.43° 46.92° 46.58°
sin @, =sin @,sin 4 + cosf,cos G4cos 0., (4)
7 14:51—14:55 41.81° 41.45° 41.09°
: 0, 304 30, o o o
8 15:21—15:25 36.23 35.85 35.47
° o 9 15:53—15:57 30.04° 29.65° 29.26°
. . —180°~180 o 7
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Fig. 5 Average value of upwelling radiation intensity of different oils under different wavelengths.
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