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Comparison of Advection-Diffusion Model Simulations with Diurnal Variations in the Vertical
Profiles Observed by the CO,-DIAL.
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Abstract: To formulate the appropriate reduction policies of COz emissions, it is important to accurately determine the
CO2 dynamics in the atmosphere. Especially for the assessment of CO2 emissions from large factories and urban areas,
their statistics and estimates are considered to have uncertainties. For this purpose, inversion analysis has been
developed to estimate emissions by assimilating satellite data into a transport model. Since the Differential Absorption
Lidar (DIAL) provides temporal variation of the vertical profile, data assimilation of this vertical profile is expected to
improve the accuracy of emission estimation. We developed a direct-detection 1.6pum DIAL and observed the vertical
profiles of daytime and nighttime CO: concentrations from 0.5 km to 2.5 km in western Tokyo since 2015. In this study,
as a preliminary step for quantitative emission estimation, we attempted to reproduce the characteristic diurnal
variations of vertical profiles of CO: concentration in the boundary layer observed in the DIAL using a simple
advection-diffusion model calculation.
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Fig. 1 Diurnal variation of (a) the vertical eddy diffusivity, (b) mixed layer height, and (c) height profile of vertical
eddy diffusivity.

3. FAF—HAL IAL—YavHEROER

— il & L C Fig. 2 |2 DIAL {2 X 5 (kIR O B M CO. & E o A BLAGE £, Figl3 WBRILEH Y I 21— 3
URERERT. BV I2 L —va O COEMEUEAD ORI 2 A I IR —8%LTEY, H5
M72BIMIER Y I 2L —va »rTiddb b7, DIAL THMICBHEI SN CO BEOHEMEF & B O 2 Bl O
DR B R, SRR LR O Co #MiE, £EE DR DIAL BH S TINIRT 5 Z ik
D, B HOBRMIZHHE &7z COx 2 DIAL B S JE0 1 CEFR Lzt o T, DIAL 81 5523 M 2 4 B 722 35
THIHIEREEL TCNDEEBEZLND. COL.DOKEHFNOEHEZMEBTHE, HO CORIITERDOE X
LA - dEi, B CO M ITMHBEL D ORI XA IKEEDOW ECO.0BANEREELZ NS, L
MDLRERDL COMERESMOETVOFIMEIA+STHD. ZHNIEFMEILBRBICHEEET AL EEAL
I EN—HTHIN, MICEETETORWVWHRESFN~OBROEELEZE X LND.



180421(+1) DIAL

460
450 _
440
430 &
420 o
4100
400

390

Altitude [km]

Local Time [H]

Fig. 2 Observed time-height cross section of CO2 mixing ratio by DIAL.

180421(+1) Simulation
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Fig. 3 Time-height cross section of CO2 mixing ratio by simple transport and dispersion simulations over the DIAL
site.
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