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A CO; increase event observed in the free troposphere by DIAL
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Abstract:  We have performed the measurements of vertical profiles of the CO, mixing ratio at Tokyo Metropolitan
University (TMU) using a differential absorption lidar (DIAL) with wavelengths of 1.6 ym. From the observation
results in fine weather, it is observed that the CO. mixing ratio increases at night and decreases during the day in the
boundary layer. The CO2 mixing ratio profiles in the free troposphere have been observed during nighttime by the
CO2 DIAL with a high-altitude observation mode since 2020 in order to observe the state of COz inflow originating
from the continental urban area, which is considered to be the main cause of the increase of the CO, mixing ratio in
the free troposphere. We introduce an example of an increase event in the CO: mixing ratio seen in the free
troposphere region.
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Fig.1 CO: mixing ratio profiles-observed by DIAL (2021/3/13-14).

NOAA HYSPLIT MODEL
Backward trajectories ending at 2100 UTC 13 Mar 21
GFSQ Meteorological Data
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Job ID: 175931 Job Start: Wed May 12 23:42:57 UTC 2021

Source 1 lat.: 35.661327 lon.: 139.366816  height: 5000 m AGL

Trajectory Direction: Backward ~ Duration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 13 Mar 2021 - GFS0p25

Fig.2 Backward trajectory analysis (72 hours) at Skm, start of run at 21LT, March 13, 0, 3, 6LT, March 14, 2021.
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