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Abstract: Surface pressure has a significant impact on the inversion of greenhouse gas concentrations.
Observations of the column-averaged dry air mole fractions of water vapor, carbon dioxide, carbon
monoxide, and methane in Dunhuang are presented based on ground-based Fourier transform infrared
spectrometer (EM27/SUN). The time series of XH, O, XCO,, XCH, , and XCO from June 27 to July
21 (2018) in Dunhuang were obtained, and the sensitivity of surface pressure to the column-averaged
dry air mole fractions retrieval was analyzed. The main results are as follows: The surface pressure
has a significant influence on the inversion results, and the underestimated surface pressure results in
low inversion results. XH,;O, XCO,, XCH,, and XCO are sensitive to changes in surface pressure,
and their correlation coefficients with surface pressure are higher than 0. 99. The change in the total
column volume with surface pressure determines the trend of column-average mole fraction with
surface pressure. Compared with CO;, CH,, and CO molecules, XH,O is less sensitive to surface
pressure. When the local pressure is changed by 1 hPa, AXH,0O, AXCO,, AXCH, and AXCO are
0.027 8%, 0.065 9%, 0.068 6%, and 0. 062%, respectively. The daily averages variation range of
XH,O and XCO, are 2 000X10 °—6 000X 10" ° and 407, 27 X 10 °—417. 60X 10" °, respectively. The
measurement accuracies of XH,O, XCO,, XCH,, and XCO at Dunhuang site are 2. 3%, 0. 14%,
0.12%, and 1. 7%, respectively. The measurement accuracies of XCO, and XCH, are within the
requirement of TCCON. Comparing daily averaged XCQO, and XCH, based on EM27/SUN with
GOSAT, the results show that the value of XCO, and XCH, based on GOSAT satellite data are lower
than our observations, and deviations of 7. 07 (XCQO,) and 0. 025X 10 °*(XCH,). The value of XCO,
based on WACCM data are lower than our observations with a deviation of § X10 ° while the value of
XCH, based on WACCM data are higher than our observations with a deviation of 0. 032 X 10 %,
indicating that WACCM data does not reflect the invasion of foreign sources. These results provide a
theoretical basis and first-hand observation data to understand the space-time distribution and changes
of greenhouse gases in Dunhuang, China.

Key words: Fourier transform infrared spectroscopy; greenhouse gases; Dry air Mole Fractions

(DMFs); satellite data; surface pressure
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