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Fig. 1 Diagram of the direct sun spectra

collection by IFS125HR
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Table 1 Main error sources for high resolution

Fourier transform spectrum inversion
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Table 3 Part of the air-mass dependence correction factor

adopted during October to November 2014
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Fig. 5 XCO, time series on 14 October 2014 after

air-mass dependence correction
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Quality Optimization Method for Ambient CO, Inversion of High
Resolution Fourier Transform Infrared Spectrum

TIAN Yuan', SUN You-wen'” , XIE Pin-hua' ?, LIU Cheng®, LIU Wen-qing"' *, LIU Jian-guo' *, LI Ang', HU Ren-zhi',

WANG Wei', ZENG Yi'
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2. College of Environmental Optics & Technology, University of Science and Technology of China, Hefei 230031, China

Abstract CO, retrievals with high quality facilitate resolving the sources and sinks of CO, are helpful in predicting the trend in
climate change and understanding the global carbon cycle. Based on a nonlinear least squares spectral fitting algorithm, we inves-
tigate the optimization method for CO, products derived from ground-based high resolution Fourier transform infrared spectra.
The CO, vertical column densities (VCDs) are converted into column-averaged dry air mole fraction XCO, by using the fitted O,
VCDs, and thus the system errors (e. g. pointing errors, ILS errors, zero-level offset) are corrected greatly. The virtual daily
variation which is related to air mass factor is corrected with an empirical model. The spectra screening rule proposed in this
paper can greatly improve the XCO, quality. The CO, retrievals before and after the optimized method are compared using a typi-
cal CO, daily time series. After using the optimized method, the fitting error is reduced by 60% , and the two-hours-averaged
precision is ~0. 071% (equals to ~0. 28 ppm), which is perfectly in line with the TCCON (the total carbon column observing
network) threshold, i. e. , less than 0.1%.

Keywords Fourier transform spectroscopy; Optical measurement techniques; Greenhouse gas; Carbon dioxide; Quality optimi-

zation method
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