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OIL TYPES IDENTIFICATION BASED ON MICROWAVE SCATTERING
EXPERIMENT

MA Jing" %3, GUO Jie"?

(1. Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences (CAS), CAS Key Laboratory of Coastal Environmental
Processes and Ecological Remediation, Yantai 264003, China; 2. Shandong Key Laboratory of Coastal Environmental Processes, Yantai
264003, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract With complex sources and various types of oil spills at sea, correct identification of oil spill types is of great
significance for the rapid response to oil spill incidents. Synthetic aperture radar (SAR) can perform all-day all-weather
monitoring at sea surface for oil spill; however, there has been a deficiency in oil type identification. We applied the
C-band full-polarization scatterometer in field experimental observations on diesel oil, crude oil, oil-water mixture, and
palm oil to screen sensitive feature parameters for microwave identification of an oil film at sea, and the sensitive feature
parameters were applied to the SAR images obtained from the offshore oil film experiments for oil-type identification.
Results show that the oil-water difference (A¢”) in VV (vertical transmission vertical reception) polarization mode can
effectively identify plant oil and mineral oil. The damping ratio (Dy) calculated based on the normalized radar cross section
(Nres) expressed by dB and linear units, respectively, could effectively discriminate plant oil and mineral oil in VV and HH
(horizontal transmission horizontal reception) polarization modes. In addition, in VH/HV (vertical transmission horizontal
reception/ horizontal transmission vertical reception) polarization mode, the damping ratio calculated by Ngcs expressed by
linear units could identify crude oil and emulsified oil, and using the polarization difference(Pp), crude oil, emulsified oil,
and plant oil could also be discriminated.

Key words oil type identification; synthetic aperture radar (SAR); C-band full-polarization scatterometer;

sensitive feature parameters



