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Abstract: The exact data of oil-membrane spreading on the seasurface is the key scientific question in estimating the
spilled quantity and assessing the damage. It is vital that establishing a quantitative relationship between oil slick thick-
ness and spilled oil property as well as marine environmental conditions and constructing a theoretical model for the fac-
tors controlling thickness of marine oil spilled by revealing the variation characteristics for oil-membrane thickness.
Based on the ellipse spreading model proposed by Lehr, the quantitative relationship was deduced in this article, which
can analyze its variation characteristics. The result showed that thickness of oil film decreased sharply during the first two
hours, and then the attenuation rate decreased gradually to a constant value. For crude oil, it needed 6~7h to reach the
minimum thickness. Density of oil affected the initial thickness and extended the equilibrium time. However, wind speed
had a great effect on the thickness of oil film. The higher wind speed was found to be beneficial to spreading, which made
the thickness thinner. In addition, temperature influenced the variation of oil-membrane thickness by changing the density
of oil spilled. Above all, higher temperature enhanced the spreading of oil spilled and speeds up the variation of
oil-membrane thickness. Besides the factors of spilled oil density, wind speed and temperature, styles of oil spilled, cur-
rent, tide and release time were still considered as the influence factors in the variation of oil-membrane thickness.
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