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Variations of ozone and related trace species in the atmosphere
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Temporal variation of the height profile of ozone was observed with a Fourier transform infrared spectrometer (FTIR) at Tsukuba. We also retrieved

profiles of NO>, HNOs, and N,O.

BRBEIRERRAEOHERFAR LT 2KEICRIFZ FTIR I
F2EAZ 1998 FLDTo>TWB, FTIR TR ABEAD 2-15 um
DFRNEIHDART ML ERK[HFDEDOHERD DEESHEE
ANBZENTES, AROBERZToTVWBEBRNRAESIL—
NDACC/IRWG (Network for the Detection of Atmospheric
Composition Change/Infrared Working Group) T &, #& &%l
AT—yavOERERE UV CHIKRIEDE BN ERN = FHT 2% %
EHTED., INFETICH HCI, HCHO FILDOWTDmXZHERT
HERLTWE, SFF 0 DRFEERNMZEITT 2L EBITH2IC NO2,
HNOs. N20 06727,

FYVIZDOWTIE, IEEIC 2019 FOBHAKRICOVWTRRTE
BRREOAV VY Y TFTEHAESHEL, 0-9.8km. 9.8-18.3km,
18.3-27.7km OEEEFERTH % 15 10% BET—HIZZ L%
hhic, 2 TSEIF 2014-2020 FILOWTEER LU EEER
BOREERCZHANI K1 IcEEBORFELEZRT, 27.7km XY
£&£9.8-18.3km TRAMERMN RS, 18.3-27.7km & 0-9.8km
TRIFEAEEDI BV EN DN D, TNESEBEDUCLETER
DEMERD, TNEEESKREDOAYV VLEEBATHRKTH %,
CORMERDRREICDOWTIIEITHRTH D, HREMOAY VL
EORFEZZERANCEIZAREEHERT Y 7R TIERKICH
MEBMH RSN, ARBRSEDOEEREZHNTNDEIETH S,

SHE(F NO2. HNOs. N0 OFfRZEESDTH. T TIEZEILE
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%, Ffe. MR TIERIEEBAE U THIRMGEDBESEED,
HAREZAEYTOERERD, K2 IC2KEICHIIZ 2 D0EEESE
T®O 2012 — 2020 F£D NO2 DRFEELERT, H ERAD KT
NO: ICEAL TR EICAK BRI (ER) ICRENSB D RE S (T
BT 2 REEIMEVWCOIRBE R AICDWTIRIESDEDNKRENDY
2R EVTIFICRERREZ(IFESNT. FEEICOWTIIRE
BERRBETMENERDCEN DN D, ZOT—FFBEEI—OY
INDOHFRMARE ICIREL TROPOMI BEDIRIEICELN TV,
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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 activity of the Network for the Detection of
Atmospheric Composition Change/Infrared Working Group (NDACC/
IRWG) and collaborated on HCI, HCHO, and so on. In 2021, temporal
variation of ozone profile was analyzed and NO,, HNO3, and N,O profiles
were newly analyzed.

In 2020, we have compared the retrieved ozone profiles by FTIR with
ozonesonde observations by JMA’s aerological observatory for 2019 and
confirmed the good agreements within ~10 % for 0 — 9.8 km, 9.8 — 18.3 km,
and 18.3 — 27.7 km partial columns. The temporal variations of total and
partial columns from 2012 to 2020 were investigated in 2021. Fig. 1 shows
temporal variations of partial columns for ozone at Tsukuba. We can see
decreasing trends for over 27.7 km and 9.8-18.3 km and almost no trends for
18.3-27.7 km and 0-9.8 km. Total ozone shows a decreasing trend and agrees
with the results by the aerological observatory. We also investigated total
ozone data in the world and many stations in East Asia including Japanese
stations show decreasing trends. We are investigating the relation with
atmospheric circulation, etc.

NO,, HNOs3, and N,O profiles were analyzed. The results for NO, are shown
here. NO; is one of the active nitrogen species and it is mainly distributed in
the stratosphere. It is important for the chemical reactions of ozone depletion.
It also shows high concentrations in the urban troposphere as a pollutant and
causes photochemical smog. Fig.2 shows temporal variations of partial
columns for NO, at Tsukuba. The fluctuation is high for the tropospheric
column (lower panel) because the sensitivity to NO, by ground-based
infrared spectroscopy is low for the tropospheric column but there are no
significant trends for both partial columns, and the phases of seasonal
variation are different between the stratosphere and troposphere. These NO,
results are used for the validation of the TROPOMI instrument on board the
Sentinel-5 Precursor satellite.

Associate Professor Murata is participating the 63rd Japanese Antarctic
Research Expedition as a summer member from November to next March
and carrying out the observation of atmospheric gravity waves with a super-
pressure balloon. Atmospheric gravity waves transport momentum in the
atmosphere and play an important role in determining temperature and
material distribution through driving the meridional circulation in the middle
atmosphere. However, the observational constraint on the momentum
transport due to gravity waves is insufficient in the Antarctic. The super-
pressure balloon can stay at a certain altitude (19 km at this time) for more
than 10 days and observe momentum transport due to gravity waves in all
frequency bands, and its horizontal distribution is clarified as well. By
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19km) % 10 BUL L2852 2 EATTHE T, 2 RITAEE S EDE A
LD ENRDESERMEZ LB RBFBTEENITUETE, 20D
KERHFHESZDIENTED, INZEBMEMD PANSY L—45—
BARLORHNOKIRBBRITT —YEMArEbEDZEILLD. KK
ENRICLDEEEHED 3 RITWERER D ZENBNTH %,
SElE 3 BOERZEBELTWSA, 12 ARICIFRIEZDMOERT
BER - BUAIZITRSHIEIE 1 BERofce ZTTIEK 3 ICETRED A
i TUSE WSERELE TEEBHAR) DEEZBHLTH, R,
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MEFKFRELTIE, HIRREEZHZHE (EIREMEA) ELF
BORAE. PEHIZE HFC-23 D iE R % FEE Atmospheric
Measurement Techniques s5ICikfTELTW e, BEEZEINIE
#H i (Takeda et al., 2021),
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Fig.1 Temporal variations of partial columns for ozone at Tsukuba.

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, which contributes to the
improvement of the future prediction by the climate model. A maximum of
three balloon observations will be carried out at Syowa Station in the Antarctic.
A photograph from Antarctica is shown in Fig.3. It is the multiple exposure of
the midnight sun taken from the ice-breaker ship SHIRASE near Syowa
station. One can see Mt. Choto-zan and the Langhovde glacier in the center
and left side. One can also see the trajectory of SHIRASE in the lower side.

Analysis of the HFC-23 in cooperation with Mr. Takeda and Professor
Nakajima in the Global Environment Division was published in Atmospheric
Measurement Techniques (Takeda et al., 2021).

Associate Professor Murata serves as an evaluation committee member for
the Center for Health and Environment, Miyagi Prefectural Government, and
he attended one committee meeting. He also serves as a member of the
environmental assessment technology examination committee, Miyagi
Prefectural Government, and he attended more than 10 committee meetings.
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Fig.2 Temporal variations of partial columns for NO: at Tsukuba.

Fig.3 Multiple exposure of the midnight sun taken from the
ice-breaker ‘SHIRASE’ near Syowa station, Antarctica.
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