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Abstract: We have developed a ground based three-wavelength 1.6 um differential absorption lidar (DIAL) to

achieve simultaneously measurements of vertical CO2 concentration and temperature profiles in the atmosphere. In

the DIAL observation, because the absorption cross section is influenced by the temperature, CO2 mixing ratio near

the ground changes at 1.6 ppm/K. The CO2-DIAL conducted a diurnal variation of CO2 mixing ratio and temperature
profile on 21-22 April 2018. CO2 mixing ratio increased from 22:00 LT to 08:00 LT at altitude of 1.5 km or less. On
the other hand, CO2 mixing ratio decreases during daytime (especially in the afternoon). Diurnal variations are

attributable primarily to the natural photosynthetic and respiration cycle of vegetation and soils and to anthropogenic

sources in urban areas.
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Fig.1 CO2 mixing ratio profiles. (a) using DIAL
temperature, (b) using NCEP FNL temperature, (c)
the difference between Fig.1(a) and Fig.1(b).
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Fig.2 Time-height cross section of the CO2 mixing
ratio on 21-22 April 2018.
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Fig.3 Diurnal variations of CO2 mixing ratio on the
ground at Tokyo Metropolitan Univ.
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