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A study on high accuracy by measuring of carbon dioxide density and
atmospheric temperature together using 1.6pm CO, DIAL
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Abstract: A 1.6 um differential absorption lidar (DIAL) to measure vertical carbon dioxide (CO,) profiles by the
direct detection method have been developed. We propose a method which improves the accuracy of CO, density
measurement by using the atmospheric temperature profile measured simultaneously with the CO, absorption line.
The temperature measurement is conducted by using the wavelength which is insensitive to pressure but is
sensitive to the temperature. Moreover, it is shown that accuracies for CO, density measurement can be improved
significantly by applying the interactive method to this DIAL technique.
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Fig.4 Temperature model (1 Jan, 2007).
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Fig.5 Temperature model (1 Jul, 2007)
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Fig.6 Error profiles for CO, density measurement
with 1572.018nm absorption line. (1 Jan., 2007)
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Fig.7 Error profiles for the atmospheric temperature



with 1581.977nm absorption line. (1 Jan., 2007)
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Fig.8 Error profiles for CO, density measurement
with 1572.018nm absorption line. (1 Jul., 2007)
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Fig.9 Error profiles for the atmospheric temperature
with 1581.977nm absorption line. (1 Jul., 2007)
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