REWE T2 L—2a V&b DIAL THEAEISNS CO, BELTHDY —RIETE
BTfR B, SRR, R

HIANL RS AT LT A V2 (T 191-0065 HAUHR H B i il AS B 6-6)

Source Estimation of CO; Variations in DIAL Observations by Atmospheric Dispersion
Simulation
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Abstract: The inverse method using an atmospheric transport model makes it possible to estimate CO: sources and
sinks based on observed data. Differential absorption lidar (DIAL) observations are the best way to continuously obtain
accurate vertical profiles of COz in the troposphere. We have developed a direct-detection 1.6-pum DIAL to measure the
vertical profile of CO: concentration. Since 2015, we have been observing vertical profiles of CO: during the day and
night at an altitude of up to 2.5 km at TMU, located in western Tokyo. We have also estimated the sources of CO2
concentration increase events that appear in the atmospheric boundary layer during clear nights by trajectory analysis
of large-scale sources (thermal power plants, steel mills, and cement factories) using a 3D atmospheric transport model.
In this study, we attempted to estimate the source of increased nocturnal CO:2 concentration performing atmospheric
dispersion simulations for areal sources/sinks of forest and fossil fuel origin.
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Fig.2 Nighttime NEE(Net Ecosystem Exchange) map in August, 2010 and diurnal variaition of NEE for each

Month.
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Fig.3 Fossil fuel CO2 emission map in August, 2019 and diurnal variaition of scale factor.
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Fig. 5. Time-height cross-section of the increase in the CO2, mixing ratio at the TMU lidar site
three-dimensional dispersion trajectory analysis for (a) biogenic source, (b) fossil fuel source.
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Fig. 6 Height cross sections of CO: concentration variations due to biogenic source and wind vector map for each

altitude at 3:00AM on April 22, 2018.
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Fig. 7 Height cross sections of CO: concentration variations due to fossil fuel source and wind vector map for each
altitude at 3:00AM on April 22, 2018.
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