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A,C and E are differential absorption spectrum
B,D and F are fitting curves
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Error Analysis and Improvement Method of Concentration Measurement of
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Abstract Differential optical absorption spectroscopy-DOAS has become a widely used method to measure trace
gases in the atmosphere. The concentrations of trace gases can be retrieved by fitting differential absorption spectra
with standard differential absorption cross-section using the linear least-square method. The accuracy of
computational solution not only depends on the measurement precision of spectrum, but suffers influence of many
factors such as absorption cross-section as well as instrument function and temperature etc. The paper has detailedly
analyzed the causes giving rise to calculation error, and has put forward getting standard cross-section method using
high density cell spectra, and improved algorithm to consider intrinsic structure of spectrum as well as the influence
of the standard absorption cross-section with temperature changing. A large number of experiments indicate, using
above-mentioned method synthetically, even for low density gas, can reduce the error of measuring to fewer than
10% .

Keywords Differential optical absorption spectroscopy (DOAS) ;Linear least-square fit ; Error analysis
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