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Abstract The Changbai Volcano is a volcanic area of potentially eruption dangerous in China. Enhanced volcanic activities and
magma chamber disturbances occurred in 2002 ~ 2005. The remote sensing observation technology has the spatial and temporal
advantages, which might be used in the volcanic monitoring and research. Thus the anomalies of CO total column ( TotCO) , total O,
(TotO; ), total H,O (TotH,0) and surface skin temperature (SKT) in the Changbai Volcano during the period from 2002 to 2005
were extracted from the archived data of Measurement of Pollution In The Troposphere (MOPITT) and Atmospheric Infrared Sounder
(AIRS) hyperspectral satellite data. The results indicated it is well consistent of the multi-hyperspectral satellite data and the fluid
observation in the field. Significant anomalies of TotCO, TotO;, TotH,O, SKT and the corresponding standard deviation increased in
2002 ~2005, which indicate the gases degassing is temporal inhomogeneity. This might attribute to the degassing in the volcanic region
under action of tectonic stress and volcanic activities. According to the field observation, the degassed gases were deduced might origin
from the mantle. However, the migration of mantle materials did not last long period during the volcanic activities. The anomalies of
SKT during the volcanic activities period might relate to the enhanced pulling-apart of faults in the area during the subduction process of
Pacific slab beneath the Asian slab. Meanwhile, the results also show chemical reaction between the degassed gases and the
components in the atmosphere. The results enriched the evidence from hyperspectral satellite data to the volcanic activities and favored
the monitoring to the volcano activities.

Key words Remote sensing gas geochemistry; CO; O, ; H,0; Surface temperature; MOPITT; AIRS; Changbai Volcano; Volcanic
activity
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Fig. 5 Comparison of degassed gases (CO,, He, and H,) from the hot spring in the Mt. Changbai volcano and time series of gases

observed from the MOPITT and AIRS hyper-spectral satellite archived data ( ground observation data from Wei et al. , 2013)

Grey region showing the studied period. Red dotted lines and black arrows represent the anomalous thresholds and the gaseous anomalies
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