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Abstract: COz is the primary greenhouse gas emitted through human activities. For the detailed analysis of forest
carbon dynamics and CO: fluxes in urban areas, vertical CO. concentration profiles with high spatial and temporal
resolution in the lower atmosphere have been conducted by a differential absorption lidar (DIAL). We have developed
the range-resolved DIAL with the 1.6ym wavelength for measurements of the vertical CO: concentration pro-files.
Several vertical profiles of CO: concentrations for nighttime and day-time from 0.45 to 2.5 km altitude with range
resolution of 300 m and an integration time of 1 hour have been measured. In order to estimate the extraction of
information on the origin of the CO2 masses, one day back trajectories were calculated by using a three-dimensional
(3-D) atmospheric transport model.
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Fig. 1. Schematic diagram of the 3-wavelengths 1.6 1 m DIAL for measurements CO2 concentration and atmospheric
temperature profiles.
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Fig. 2. Time-height cross section of CO2 mixing ratio at the TMU lidar site (21:00, December 7 — 13:00, December 8§,
2020).
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Fig. 3. Backward trajectory analysis at 10 altitudes, start of run at 3:00, December 8, 2020.
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Fig. 4. Three-dimensional dispersion trajectory analysis at 10 altitudes, start of run at 3:00, December 8, 2020. Map
area is 34kmx78km and * mark is lidar site. Two factories were set up as sources. It can be seen that the dispersed CO2
had reached above the lidar site.
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Fig. 5. Time-height cross-section of the increase in the CO2. mixing ratio at the TMU lidar site calculated by local
three-dimensional dispersion trajectory analysis at 12 altitudes (21:00, December 7 — 13:00, December 8, 2020).
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