On the importance of high-frequency air-temperature fluctuations for spectroscopic
corrections of open-path carbon dioxide flux measurements
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Overview Findings Hypothesis: Inadequate correction of fast temperature related spectroscopic effects
The IRGASON flux system consists of an open-path 1. During periods of high sensible heat flux, the IRGASON measures more negative CO, flux. Under negative heat flux The strength and the half-width of the CO, absorption lines are affected by temperature. Single-path, dual-wavelength,
infrared H,O and CO, gas analyzer and a colocated 3D regimes, the IRGASON measures more positive CO, flux (Figure 1). non-dispersive infrared gas analyzers use air-temperature measurements to correct for these spectroscopic effects. The
sonic anemometer. The IRGASON measures CO, mixing 2. Hourly mean CO, concentrations measured with the EC155 and the IRGASON agree to within 3% (Figure 2). probes used for the compensation have limited frequency response due to their thermal mass and are inadequate to
ratio In situ by using the fast-response humidity corrected 3. During daytime under high sensible heat flux conditions, CO, spectra measured by the two analyzers agree well in the O compensate CO, absorption measurements for fast temperature variations.
sonic temperature measurement to account for the to 0.005 Hz range, but the IRGASON measures increased CO, variations above 0.01 Hz (Figure 3).
temperature related density fluctuations. CO, flux can be 4. Nighttime CO, spectra agree well in the frequency range 0 to 0.1 Hz. The EC155 measured increased CO, variations CO,, Absorption
computed directly using instantaneous CO, mixing ratio, above 0.1 Hz (Figure 4). 1. | | | | | | v
eliminating the need for density (WPL) corrections in post 5. Compared to the EC155, under high sensible heat flux conditions, the co-spectral response of the IRGASON is 1 = Lf {1 _ exp (_ S;a;cL )} I
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6. During nighttime the agreement of the co-spectral responses extends to higher frequencies up to 0.1 Hz (Figure 6). 08- - T:330K SET1 1 P tl
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Results of using fast-response air temperature in the conversion of absorption into
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