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Abstract: Spectral characteristics of oil films are essential for remote sensing technology to identify oil pollution
on the surface of water. Therefore, we designed and performed a water-surface reflectance measurement for a diesel
oil film with various thicknesses of diesel at the Pearl River Estuary. The response characteristics and mechanisms
of the surface reflectance spectra of the diesel oil films were then analyzed. Results showed that the diesel oil films
had spectral curves similar to that of water; however, the formers’ reflectance spectra were higher than that of the
latter. Moreover, a reflectance peak was observed in the blue and purple regions. Furthermore, wavelengths in the
range of 360—500 nm can be taken as sensitive wavelengths because significant correlations between the thickness
of the diesel oil film were obtained at these wavelengths. Therefore, from our result, we identify the diesel oil film
as a single reflection-increased layer of a diaphragm, thus providing a higher spectral reflectance than water.
Moreover, the reflectance peak in the in the 360—420 nm wavelengths channels was related to the fluorescence of
petroleum substances. The results of this study provide a theoretical basis and technical support for monitoring oil

pollution on the surface of water using remote sensing technology.
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