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An isotope of methane (?’CH3;D) was retrieved from the spectra observed with a Fourier-transform infrared spectrometer (FTIR) at Tsukuba. We
participated in both the Network for the Detection of Atmospheric Composition Change/Infrared Working Group (NDACC/IRWG) meeting and the
Asia Oceania Geosciences Society (AOGS) 22nd Annual Meeting. We continued the balloon measurement project for atmospheric gravity waves at

Syowa Station, Antarctica.
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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 HCl and HCHO, among others. In 2025,
papers on the ozone trend and the validation of the HCHO measured by
satellite were published. '>CH3D, one of the isotopes of methane, was
retrieved.

BCH4 and CH:D are stable isotopes of methane. The isotope ratio
depends on its sources and chemical reactions. We can get some
information on the history of the species from the isotope ratio, but it is
very difficult to observe accurate isotope ratio from infrared spectra.
We are trying to analyze "?CH;D because its variability is relatively
large. As every absorption line of "»CH;D is weak, we use several
absorption lines together to improve the precision of fitting. Five
wavenumber regions were used last year. We checked the absorption
lines again, and seven wavenumber regions were ultimately used
together, and the precision has become better. Fig. 1 shows the temporal
variation of 8D, observed at Tsukuba and Rikubetsu (The analysis for
Rikubetsu was performed by the Institute for Space-Earth Environmental
Research, Nagoya University, Japan, in collaboration with us.). Here, 6D
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Fig. 1 Temporal variation of 3D, observed at Tsukuba and Rikubetsu.
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is the difference of observed '*CH;D / >CHy4 from the standard value.
The results of Rikubetsu were shifted up by 200 %o. You can see the
same tendency of the temporal variation in the two sites, showing the
decreasing trend of about 4 %o/yr after 2020. While the decreasing rate
is larger than that derived from ground-based sampling measurements,
both show a common decreasing trend. We will investigate the cause of
the decrease.

The NDACC/IRWG holds an annual meeting in which scientists from
more than 20 groups discuss observational results, new plans, and
measurement techniques. The 2025 meeting was held in Nainital, India,
in June (Fig. 2). We participated in the meeting and presented the results
of analyses for ?CH;3D and had some discussions on the optimization of
the analysis method. We also visited some observatories operated by the
host institute.

We participated in the AOGS 22nd Annual Meeting held in Singapore in
July and presented the results of analyses for ?CH3D in the methane
session. We could get a lot of information on the methane observation.

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. The next balloon measurements
are planned at the Syowa station throughout the year 2027. This year, we
improved the balloon and the instruments. 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. By combining the
balloon observation 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.

Associate Professor Murata serves as an evaluation committee member
for the Center for Health and Environment, Miyagi Prefectural
Government, and he attended three committee meetings. He also serves
as a member of the Environmental Assessment Technology Examination
Committee, Miyagi Prefectural Government, and he attended five
committee meetings.

Fig. 2 Group photo of the NDACC/IRWG meeting held in Nainital, India.

K& &8RS

(=)
(1]
o
o
=
=l
e
(1]
=]
3
]
e
M
.‘
o
=]
=
(1]
2
(72
9,
(1]
=}
(2]
(1]
»
2
o
.
>
Q
<
o
=]
(2]
(1]
Qo
m
=]
s
E
(=]
=]
3
@
=]
2

49



