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Monitoring of Volcanic Ash Cloud
Based on Thermal Infrared Satellite Remote Sensing
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Abstract: The thermal infrared satellite remote sensing technology can be used to accurately monitor the
volcanic ash cloud. Aiming at the thermal infrared satellite remote sensing image of the volcanic ash cloud,
the principal component analysis (PCA) is able to solve the inter-band correlation and data redundancy of
the thermal infrared satellite remote sensing data, and improve the monitoring accuracy of volcanic ash
cloud. Taking the MODIS thermal infrared satellite remote sensing image for example, this paper monitors
the volcanic ash cloud by PCA method, and verifies the spectral characteristics of monitored volcanic ash
cloud information by the United States Geological Survey (USGS) standard spectral database. The results
show that: PCA method can obtain effectively the volcanic ash cloud information from the MODIS thermal
infrared satellite remote sensing image; compared to the USGS standard spectral database, the spectral
match of the monitored volcanic ash cloud spectral characteristics reaches 81.65%, and the precision
degree is pretty high.
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Fig.1 The MODIS false color image of Eyjafjallajokull
volcanic ash cloud
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Fig.2 The PCI images of MODIS data, (a), (b), (c),(d)is the PCI 1, 2, 3, 4, respectively
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The PCI images, (a), (b), (c) is the PCI 1, 2, 3, respectively
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Fig.4 The volcanic ash cloud information
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Fig.5 The result of spectral curve matching of volcanic ash
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