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Research on Detection of Marine Methane based on
AVIRIS Hyperspectral Data

Sun Yuanchao', Wang Zhenghai', Zeng Yaqi', Qin Haoyang',

Zhou Taoyong', Xing Xuewen’
(1.School of Earth Sciences and Engineering , Sun Tat=Sen University , Guangzhou 510275 , China;
2.Research Institute of Petroleum Exploration and Development, Beijing 100083, China)

Abstract: Methane is the most representative component of the gaseous hydrocarbon in the marine hydrocarbon
seepage. In order to detect the marine methane anomalies accurately, a methane spectra experiment was de-
signed to obtain hyperspectral data of different methane content in seawater background. Based on the measured
data, the spectral characteristics of methane are analyzed. The ratio derivative spectrum method is used to weak-
en the spectral interference of seawater background components for extracting the absorption characteristic band
of methane. The results show that methane has spectral absorption in the wavelength range of 1 642—1 672 nm
and 2 169—2 378 nm, and the absorption characteristics of methane in the range of 1 642—1 672 nm and
2 169—2 208 nm are significantly enhanced by ratio derivative treatment. Based on the methane index CH,I,
the ratio derivative parameter is added to establish the marine CH, content index MI for AVIRIS data. The cor-
relation coefficient R’between MI and methane content is 0.994 2. MI index is applied to the identification of
methane anomalies in the hydrocarbon seepage area of the Santa Barbara Channel Coal Oil Point (COP), Cali-
fornia, USA. Compared with the inversion results of CH,I index and CH, index ¢ (1.2298/1.2058). The abnor-
mal distribution of methane concentration indicated by MI is more consistent with the hydrocarbon leakage area,
and the results is better than the inversion results of CH,I index.

Key words: Hyperspectral; Remote sensing of oil-gas resources; Marine methane ; Derivative of ratio spectros-
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