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Review of Atmospheric Greenhouse Gas Observation and Application
based on Portable Fourier Transform Infrared Spectrometer
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Abstract: Ground-based remote sensing observation of Atmospheric greenhouse gas (GHG) column concentra-
tion has been taken great effort to support and validate satellite data . The high-resolution IFS 120/125 HR
owns outstanding capabilities in its precision, but it is expansive and poor in transportability. The portable low
resolution (0.5 cm') Fourier infrared spectrometer EM27/SUN records the direct solar absorption spectra
through its own solar tracker, which is a new method to provide GHG monitoring where TCCON stations are
sparse. Based on the principle that GHG have obvious absorption lines in the short-wave infrared region, the
non-linear least squares algorithm PROFFIT and GGG are widely used to retrieve the column gas average dry
air mole fraction (X,,,) from the recorded spectrum. EM27/SUN data has high accuracy and stability, which is
suitable for scientific application. The international applications of EM27/Sun are mainly summarized into three
categories: remote sensing of the gaseous composition of plumes, satellite validation and gas emission estima-
tion on the city scale. The unique advantages and innovative results of EM27/SUN compared with other obser-
vation methods are discussed. It is proposed that the protable EM27/SUN may help quantifying the gas compo-
nents of plumes, validating satellite data from home and abroad, source distribution estimation in urban areas
and quantizing station—to—station variability of different TCCON sites by using this travelling spectrometer.
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