46

KEBEMERS XA T L » TRILFXF—5ZEEE  Solar and Terrestrial Systems and Energy Sciences
HERS A7 LEHAIZE4SEF  Earth System Monitoring and Instrumentation

KEHRDAY Y EMEBRD DEEH DL utd

Variations of ozone and related trace species in the atmosphere
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Temporal variation of HCFC-22 was investigated using the spectra observed with a Fourier transform infrared spectrometer (FTIR) at Tsukuba. We
participated in the Network for the Detection of Atmospheric Composition Change/Infrared Working Group (NDACC/IRWG) meeting held in Spa,
Belgium. We performed a balloon measurement project for atmospheric gravity waves at Syowa Station, Antarctica.
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fco HCFC-22 DIRIRIEH XD B BWcHEEDET 5 I & (S8
UL, ATLREDHZRHTVWD, Fig. 1 IO TEHRAZIN
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In collaboration with the National Institute for Environmental Studies,
we have been investigating the temporal and spatial variations of
atmospheric trace species with solar infrared spectroscopy using FTIR
at Tsukuba since 1998. We have contributed to the NDACC/IRWG’s
activity and collaborated on HCI and HCHO, among others. In 2023, a
paper on the anomalies of Oz, CO, C;H,, H.CO, and C,He during the
COVID-19 lockdown (Ortega et al., 2023) was published. The results for
the 15 species observed at Tsukuba were open to the public on the
NDACC data homepage. HCFC-22 was analyzed.

HCFC-22 (CHF,Cl) is one of the substitutes for chlorofluorocarbon and
was used for refrigerant, foaming agent, heat-insulating material, etc. It
occupied approximately 80% of emissions of HCFCs. The lifetime in the
atmosphere is 11.6 years, the ozone depleting potential is 0.038, and the
global warming potential is 1,910 in the case of 100 years. It is regulated
by Montreal Protocol, which already prohibited the production in
developed countries by 2020 and will prohibit it in developing countries
by 2030. Recently, the leveling of the increase in its concentration was
observed by the sampling measurements at the surface. For the analysis
of the spectra measured by FTIR, two wavenumber regions of 828.75—
829.4 cm™ and 1,115.5-1,116.1 cm™ in 10 pm region were used. It is
difficult to retrieve a height profile due to its weak absorption; therefore,
only the total column was retrieved. Fig. 1 shows the temporal variations
of the HCFC-22 column density observed at Tsukuba. Although the
columns varied before 2018 due to the bad signal-to-noise ratios as a
result of the observation parameter setting, the increase before 2020 and
the decrease after 2022 are apparent. Montreal Protocol’s emission
control advances smoothly, as they not only prohibit it in developed
countries but also in developing countries.

The NDACC/IRWG holds an annual meeting in which scientists from
more than 20 groups discuss observational results, new plans, and
measurement techniques. The 2023 meeting was held face to face in
Spa, Belgium, from June 12 to 16 for the first time in four years (Fig. 2).
We participated in the meeting and presented the results of analyses for
CHy, isotopes.

Associate Professor Murata participated in the 63rd Japanese Antarctic
Research Expedition as a summer member from November 2021 to
March 2022 and carried out the observation of atmospheric gravity
waves with a super-pressure balloon. A new balloon was developed this
year, and two balloon measurements will be carried out by the 65th
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Fig. 1 Temporal variation of HCFC-22 column
density observed at Tsukuba.

members in this summer. Atmospheric gravity waves transport
momentum in the atmosphere and play an important role in determining
temperature and material distribution by driving the meridional
circulation in the middle atmosphere. The super-pressure balloon can
stay at a certain altitude (18 km at this time) for a long duration and
observe the horizontal distribution of the momentum transport due to
gravity waves. By combining it with the PANSY radar observation at
Syowa station and the state-of-the-art meteorological reanalysis data, a
3D picture of momentum transport due to gravity waves is acquired. We
participated in the training for balloon launch in October and will
support the monitoring of the observed data and the status of the balloons
from Japan.

Associate Professor Murata serves as an evaluation committee member
for the Center for Health and Environment, Miyagi Prefectural
Government, and he attended two committee meetings. He also serves
as a member of the environmental assessment technology examination
committee, Miyagi Prefectural Government, and he attended three
committee meetings.

Fig. 2 Group photo of the NDACC/IRWG meeting held in Spa, Belgium.
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