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Mapping the X-Press Pearl ship disaster oil spill drift patterns in the Indian Ocean using Sentinel 1 SAR time series
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[bookmark: _Toc498243632]ABSTRACT
X-Press Pearl container tanker ship disaster is considered the biggest marine disaster to have occurred in the Indian ocean. Other than the identification of the resulting oil spill, the drift patterns and the temporal evolution of the oil film is important to assess the damages caused by the incident. The study employs a recently proposed damping ratio (DR) index in combination with a data-driven GMM-EM clustering method optimized by stochastic ordering to investigate the drift patterns caused by the disaster. The inclusion of GMM based clustering principles and the optimization is a novel approach proposed in this study. It goes on to show that the use of GMM based methods provide reasonable class separability to correctly determine the  in order to define the oil spill associated ocean contrast using DR. A series of 10 Sentinel 1 C band VV polarized SAR images capturing the Xpress Perl shipwreck oil spill from May 27, 2021, to September 24, 2021, were employed. The detected oil slick shows a strong presence, especially on May 27th, June 8th and 20th, July 26th, and August 31st, with approximate patch widths of 0.81 km, 2.23 km, 6.24 km, 2.24km, and 1.51 km, respectively. On average, during the time of the analysis, the oil patch had occupied a range > 0.5 km, other than in the case where it settled down on September 24th, 2021. The DR values for the oil class ranged from 4 to 8 on average. As a whole, the X-Press Perl ship wreck can be seen causing oil pollution throughout the period of four months in the west coast of Sri Lanka.
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