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Fig. 4- Optical images of Oil Rocks settlement. Right: Sentinel-2 on 5 June 2017; Left:
Landsat-8 on 5 June 2017
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Fig. 7- Results of extraction method on optical images. Right: Sentinel-2
image on 5 June 2017; Left: Landsat-8 image on 5 June 2017
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Introduction: Due to the presence of oil resources in the seas, the exploration, extraction, and transportation of
petroleum products lead to the formation of hydrocarbon spills on the surface waters, resulting in a decrease in
the quality of these waters. Qil leakage into the sea has irreparable environmental consequences and disrupts
coastal and offshore ecosystems. As a result, identifying the location and time of oil accidents and recognizing
the extent and magnitude of contamination is of great importance for monitoring and protecting the health of the
environment and is now facilitated and possible by remote sensing data using optical and radar satellites. In this
study, to enhance the detection of oil-contaminated areas in Azerbaijan oil facilities in the Caspian Sea, we
simultaneously used the optical satellites LANDSATS8, SENTINEL?2, and radar satellite SENTINEL1 because of
the high spatial resolution and close period.

Material and methods: In this study, oil contamination caused by Oil Rocks facilities was investigated by
satellite images between April and June 2017. After detecting contamination spots on the surface of the water
around the facility in radar images, to ensure that the identified spots were caused by oil spills , detecting oil
contamination from optical images using band ratio method. was used Then, the feature extraction method was
applied to band ratio images to distinguish their complications.

Results and discussion: The area of oil spills in April 2017 increased within 12 days and considering the covering
percentage of classes of oil and oily water in the results, the increase in the spread of oil spills through currents,
and the continuation of leakage from its source was evident. Also, looking at the optical images of Landsat 8 and
Sentinel 2 on June 5, 2017 showed the same results in oil contamination areas.

Conclusion: The results of this study showed that the band rationing method is suitable for quick detection of oil
leakage. To identify the details of the area of contamination, the feature extraction method was used to classify
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the band ratio images to the identified classes. Also, from the environmental point of view, the Oil Rocks
settlement put the Caspian seawater in the Republic of Azerbaijan in unfavorable conditions. The northwestern
coast of Iran is also exposed to contamination because of current directions in that region. Therefore, actions must
be taken to collect and clean up oil spills around this oil facility. In order to do so, oil contamination on the water
surface must be removed using existing physical and biological methods.

Keywords: Optical and radar images, Caspian Sea, Oil spill, Band ratio image, Feature extraction.
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