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Comparison of satellite observation of lower tropospheric ozone with model simulation over
East Asia
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Rates of emissions from East Asia and removal
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Budget analysis of aerosols in China: interannual variation in aerosol concentration and
outflow
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Return to the decade-ago level of tropospheric nitrogen dioxide pollution in East Asia
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Long-term (2005-2015) tropospheric nitrogen dioxide (NO,) column data recorded by the
satellite-borne Ozone Monitoring Instrument (OMI) in East Asia were analyzed to investigate annual
trends quantitatively and their potential causes. We found an evident decrease in the NO2 level
over China after 2011 and then a return to the 2005 level in 2015. The grid-basis trend analysis
implies that the rapid decrease occurred on a provincial or larger spatial scale and was likely due
to a nationwide action such as the widespread use of denitrification units. Other prominent
features were seen in Japan. Despite a significant substitution from nuclear to thermal power after
2011 as a consequence of a massive earthquake off the Pacific coast of northern Japan, the NO,
level continued to decrease for both periods (2005-2011 and 2011-2015). The decrease contributed to
a return to the decade-ago level of tropospheric NO, pollution in East Asia.
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Recent studies propose that growing agriculture has altered atmospheric (0, variations and the
global carbon cycle. In this study, we show a clear evidence of significant impact of Indian
wintertime (rabi) agriculture (mainly wheat) on the regional carbon budget based on high-frequency
atmospheric (0, measurements onboard commercial airliners over Delhi, India. While a general
increasing gradient toward the ground was observed throughout December-April, we have frequently
observed sharp decreases near the ground during January-March. In this period, CO, concentration at
altitudes below 2 km was at seasonal stagnation. Meteorology in the season infers influence from
neighboring croplands with patchy urban areas located upwind. We conclude that the observed (O,
decrease is attributable to active uptake by rabi-crop growing in the season and that the uptake is
comparable in magnitude to urban (O, emissions from the Delhi metropolitan area.
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Temporal variations of the atmospheric CO, concentration and d"C at Ny-ﬂlesund, Svalbard
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Long-term measurements of the atmospheric CO, concentration and its carbon isotope ratio (d”C) have
been used for partitioning C0, sinks into the terrestrial biosphere and the ocean. However, the (0,
sinks estimated from d"°C suffer with uncertainties in isotopic disequilibrium flux between the
atmosphere and the ocean and between the atmosphere and the terrestrial biosphere (so-called
isoflux). For a better understanding of the global carbon cycle, we have been carrying out the
systematic observation of the atmospheric CO, concentration and d"C at Ny-ﬂlesund (78.93°N, 11.83°
E), Svalbard since 1991 by weekly air sampling with subsequent analysis in NIPR. Here, we will
present the observational results of (0, concentration and d"C for 1991-2013 and 1996-2013,
respectively. The d"°C data before 1996 were removed from our analysis due to experimental and
sample quality problems (Morimoto et al., 2001).

The (0, concentrations show a clear seasonal cycle with peak-to-peak amplitude of about 17 ppmv,
which reaches the maxima in late April to early May and the minima in late August, superimposed on
a secular increase with an average rate of 2.0 ppmv/yr for the period of 1996-2013. On the other
hand, the d"C decreases secularly at an average rate of -0.018 &/yr, and varies seasonally in
opposite phase with the CO, concentration. We have also maintained atmospheric d(0,/N,) measurements
at Ny—ﬂlesund since 2001 (Ishidoya et al., 2012). Using the atmospheric d(0,/N,) and CO,
concentration records, the terrestrial and oceanic (0, sinks are estimated to be 1.7 #0.8 GtC/yr
and 2.2 0.7 GtC/yr, respectively, for the 13-year period (2001-2013). Using these values of (0,
sinks and the d”C record, the average isofulx for the period of 2001-2013 is estimated to be 99 #
28 Gt %/yr.
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Diffusive separation of the lower atmosphere suggested by Ar/N,, deltaN of N,, delta"0 of
0, observed at Ny—ﬂlesund, Svalbard.
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Recent technical advances has made it possible to observe a molecular diffusive separation of the
atmosphere based on high precision measurements of the composition of atmospheric major components.
In the middle to lower stratosphere, Ishidoya et al. (2013) reported the existence of observable
gravitational separation based on the measurements of stratospheric air samples collected using a
balloon-borne cryogenic air sampler. In the lower atmosphere, Adachi et al. (2006) reported the
diffusive separation of Ar and N,, mainly due to thermal diffusion, in the center of a wide desert
during the nighttime when vertical temperature inversions are generated. To examine whether the
diffusive separation of the atmosphere is also detectable near the surface in polar region, air
samples collected at Ny—ﬂlesund, Svalbard (79°N, 12°E) have been analyzed for delta(Ar/NZL delta(o,
/N,), delta®N of N,, delta'0 of 0, and deltaAr by using a mass spectrometer (Ishidoya and
Murayama, 2014) since January 2013. It was found that delta”N and delta'®0 show small but
significant seasonal cycles, with the seasonal maxima and minima in winter and summer,
respectively. The peak-to-peak amplitudes of the respective seasonal cycles of delta"N and delta'
0 were about 2 and 4 per meg. On the other hand, no significant seasonal cycle was seen in
delta(Ar/N,). If we assume the seasonal cycles of delta”™N and delta'®0 are attributed mainly to
gravitational separation in a temperature inversion layer during polar night in winter and
corrected the delta(Ar/N,) for the separation by subtracting 12 x (delta"N + delta'®0/2)/2
(delta(Ar/N,) ), then the delta(Ar/N,) . show clear seasonal cycle with a maximum in August. The
peak-to-peak amplitude of the seasonal delta(Ar/N,) . cycle is about 25 per meg, and the appearance
time of seasonal maximum agrees with that of the sea surface temperature around Ny—ﬂlesund. These
results suggest that gravitational separation is observable near the surface at Ny—ﬂlesund. Our
suggestion would be supported by Keeling et al. (2004) who reported the delta(Ar/N,) observed in
the polar region may be detectably enriched near the ground by gravitational separation or thermal
diffusion under condition of strong surface inversions.
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Atmospheric aerosols are related closely to the climate change through direct and indirect effects.
Number concentrations and size distributions of aerosols are one of the most important properties.
Recently, aerosol size distributions have been measured even in the Antarctic regions during summer
(e.g., Virkkula et al., 2007; Asmi et al., 2010; Pant et al., 2011; Park et al., 2004). These
studies focused on the respect of new particle formation. However, only a few
wintering-measurements of aerosol size distributions in fine - ultrafine modes have been made in
the Antarctic regions (Ito, 1993; Hansen et al., 2009; Jarvinen et al., 2013). This study aims to
understand seasonal cycle of aerosol size distribution and new particle formation at Syowa Station,
Antarctica. For measurement of size distribution in ultrafine - fine modes (Dp: 5-168 nm), a
scanning mobility particle sizer (SMPS: 3936-N-25; TSI Inc.) was used from February 2004 - December
2006 at Syowa Station, Antarctica. The scanning time for one scan was set to 5 min in SMPS
measurement. Local contaminated data were filtered using CN data (aerosol monitoring data) and wind
data (observed by IMA). Log-normal fitting was used to compare modal structure of aerosol size
distributions in this study. All daily-mean aerosol size distributions were fitted using the
following lognormal modes: fresh nucleation mode (Dp<1@ nm), aged nucleation mode (Dp=10-25 nm),
1st Aitken mode (Dp=25-50 nm), 2nd Aitken mode (Dp=50-100 nm), and accumulation mode (Dp>10@ nm).
Aerosol size distribution showed 2 -4 modal structures from early September -end-March. Fresh
nucleation mode appeared occasionally in March-April, and August-November, and rarely in
December-February and May-July. The number concentrations in aged nucleation -2nd Aitken modes
increased in summer. In contrast, most of size distribution showed 1 - 2 modal structures during
April - August. Strong mono-modal distribution appeared in 2nd Aitken and/or accumulation modes
under/after the storm conditions in the winter -early spring. This seasonal feature might be
associated with seasonal cycles of (1) the concentrations of condensable vapors linked to
photochemical reactions and biogenic activity, and (2) sea-salt particles released from sea-ice
surface in the winter - spring. Here, we discuss and characterize seasonal cycle of aerosol size
distribution in ultrafine -fine modes in the Antarctic coasts.
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(£ BY Y FIVEFEEEERE(C (FAethalometer CRRHFBCEEDRAIEEITo/lz. TDRRIC. YU FILELRE300 ©
CICIEAT B & CERMOBEMMEICLBIAEEZEZ NS L.

BEFZ0XRA (0-10cm) &250 ccH S IMAICEERVED . PHBERIEX T-20CUTTRELR. &

fz. 201ME108(C(3E. HFFIIEMMRITEICEKTEL TIL— = LOBEEINEIT /2. IpaU2015THRERRT
Kinase et al.(2016) DERBER(CEDTEBNDERETY YV ILEBRERT B2, 250 ccEiFNEELS
SWwOFAITREFHAL20 ccHSIRICAN. ZNENEABEATHEERE LU BE FIREE157B5 X TH
S5IKRICEEEDETZ, 30 cc LDPEBIRTET VY TIWERBL. 74 Y RUOpHOBIRICHER LU,

BIE SN ZIBNEMEINOREBEESEY Y FIVOBCEERUNESHERICE L Oz, BCEEFIIMEIF591.6 +
714.1 (ng L&D 2o FRBHEEBAHD. 5-98 (RB~4E)(CF19248.84160.2 (ng L) & LLERHHEEE
EED. ZOMOEMT(EFED934.4£885.6 (ng L) ELBHEEETH D ENDH Dlt. FIZLBHIPRE
(CIBT B3HFFIL—~ LOBEETIE. 816.9:110.0 (ng L) T. RSHOBMEMOEE (434.9+224.9 (ng
L) ICHAREBRNEEERL 2. CDBEIBECITONIZRY ZEIEEN THOBETBCEEDRIERER (Chy
lek et al., 1987, 1992; Warren and Clarke, 1990; Grenfell et al., 1994) LDETEEETHIEND
ZNENOEHEHTE—BL TLee CNETHEFDLVEBESHOBCREAMERET S EMEER
fzo ZEEEMERMNG D ZHAR(C(TRIFE100~300 nmiZE D/NRIRICEHT BN, EHEBICIET pm&K D KEF0)
REORFELELEBRESINZ, ULHAL. CNS5OEEE 17 VBERUpHIE(C (ZBERIENRH SN
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ASTBCEE IR HMICHBNSEE CERICHRBRIEEE LB EMmEN, 120, BECHIYEE
DEEEZ(TTUVEOREENR D D, TEBMEMELIADBEXERE LT, BRE (JUHT—R) ([>T
XINB/EE. KENSRS ASNRICKDIBENREZX S5NS(Hara et al. (2008)), BEKECLD TN
VREERBCEFUTHRLEL. NINAICELDIARYRIEHRICRLHKET DI ENS. KSPBCEEDZEM
ZHIBCOEE - IETOTCIDZHNELERRL TLDEHERITNDS,

ASHBCEE L RABEHBCEENZHMEBHMMNIIENEEEF > TL NS, BREMBITOASH
BCOBEEMNLILEE. HERRSLHEVEEZIOND, ZOZHBEZSHBCEE(F. BFICESDITICHIBDK
[UNSBRIFHRANDEBBERAEBENENKRS K EET D LEX SN, BEFBCEEDZHNLELIFZEN
SNEMENMERRLTNDIEEZXTUL D,

Flz. BEPBCEERUNESMODZHZEEHE. 2XEAHFECHABELTHED. HRENDEILEBESFBCEED
ZECEARLUTLIAEEERH D C E €D N DTz, IpaU20154°Kinase et al. (2016) TRELEERHNS. &
EER<MALZDBBREERET L. BEPBRIFRAMICENMNELCDIERDIND>TULSD, BHICLD
KBPOPBEEOMBOCENSNARIOFELE O TOLIEESHNLBCEELRFEEICHES L TL\ a8
EEZXS5ND, S BEBICHITI/EEFBCUEE RINICITULDZL DBRERF/ D& KSHBIDREIER
ADEE PR TOKBEERE K DBEREICIERE L. BAPESICNT SB(OEEIEY. ZDBEETBIRZ(F
DIBEEERASNIITBIENEEEEZS5ND,

F—OU—R . BRNEM. B8E. JSvOA—RY. RESTR. FEEL

Keywords: Antarctica, Syowa station, snow, Black carbon, size distribution, seasonal variation

©2016. Japan Geoscience Union. All Right Reserved. - AAS12-10 -



AAS12-11 HAMERSER S EA2016EAS

0-ERVDAY VPR TERT S SOADERKFM DRIE &SR DERR
Volatility measurements of SOA formed from a-pinene ozonolysis and data interpretation
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E. LC-MSH KUPTR-MSIC K DO, S XUNBHERF v+ VN —(CKDBENS EHZERETDo-ER>VD
FYV VDR TERT SS0ANBR U ZETH L 2. FREFENSRESNERUEORETTML

Jzo U—FEFTZ 21— —-AMSICKDMBVAIE. HRDHS KOCNBERF ¥+ VN—RIEHNSFTHAEST NIZER
(E. INRBIEDIBER E B L TR DIBEBER MO BEYI NSO FHRICEET D EERLTUL G, BBREEGTT
(E. AE—RIGICK > TRFHICERT B4 IV —DINEUFIES K U FHBTRIFIE M SOAMI F 2R DIFH (CR < &
EERFLUTLBIAREENRS S,
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Keywords: Secondary organic aerosol, Heterogeneous reaction, Oligomer formation
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Experimental study on the heterogeneous reaction of gaseous OH radical with aqueous DMSO:
Determination of the CH,S0,/ SO, production ratio

TR E—
*Shinichi Enami’
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1.The Hakubi Center, Kyoto university

The oxidation of dimethyl sulfide (DMS) emitted from ocean (~ 45 Tg S per year) is a global source
of cloud condensation nuclei. Hydrophobic DMS is mostly oxidized in the gas-phase into H,50,(g) +
DMSO(g) (dimethyl sulfoxide), whereas water-soluble DMSO is oxidized into SO4L + CH,S0,” (methane
sulfonate) on water surfaces. R = CH350{/804} ratios therefore indicate the extent of DMSO
heterogeneous oxidation if R, = CH,S0,/S0,” for DMSO(aq) + -OH(g) were determined. Here, products
and intermediates of the oxidation of aqueous DMSO initiated by gas-phase hydroxyl radicals, OH(g),
at the air-water interface were directly detected by mass spectrometry in a novel setup under
various experimental conditions. Exposure of millimolar DMSO aqueous microjets to ~ 1@ ns OH(g)
pulses from the 266 nm laser flash photolysis of 0,(g)/0,(g)/H,0(g)/N,(g) mixtures yielded an array
of interfacial intermediates/products, including CH,SO;” and HSO,”, that were unambiguously and
simultaneously identified in situ by mass spectrometry. We determined R, = 2.7 from the
heterogeneous OH-oxidation of DMSO on aqueous aerosols for the first time. The nearly quantitative
production of H,50,(g) (that leads to 504}) in the oxidation of DMSO in the gas-phase versus the R
o ~ 2.7 value determined at the air-water interface means that R = CH,S0, /nss-S0,” variations in
the aerosol, particularly in remote locations, should arise from the competition between the
gas-phase versus the heterogeneous DMSO oxidation pathways. The present study reveals that
interfacial OH-oxidation processes play a more significant role in the generation and growth of
atmospheric aerosol over ocean than previously envisioned.

F—O—R:I7OVIL. MMEERIAIVD, [UZZEE. AE—RIG. BFEFE
Keywords: Aerosol, Photochemical aging, Climate change, heterogeneous reaction, marine chemistry
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Development of a compact, simple and precise PM2.5 sensor and its applications
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FEOIFRTARRPISHFHET SHRIF (KRI7ZOVIL) HNEECEREICEeCceEZT>MFELT. B
[CER2.5 =00O0VUTOI7ZOVIVKRIF(PM2.5)(ICEEL TIERICERDBEBODAEE > e, KER(TTHESBAR
ADREEDEINDLSICHEDTE . PMLSRIFICH T BDRBEEL. UAX—IHEOOI7OVILOE
BCLOTRESNTUL S, BARICH(FTEPM.5OBIEEEE(L, 1 ETHEMN Spg/m AT THD, HD, 1H
FYHENISug/MIU T TH B E, EED2TUD, CNNESEEEIET IEHATKFE-I—ELT
(F. R—SRIRIGEAEMRE (RERFRA VT OOXME) LEDKRENRDD. EEDREAE B CHZFTERIC
BusntTusd., ULHLERS, CMoDRIEEDRERE(IL. IERICHEMTHD. Fle. FHEBEOBEERBEMN
WMBTHD. TC T RFTYIWD (k) EQHAMAEICKD. FOOSICEDIRSTTO/NEIDPM2. 5518 &
BRELU TS,

BAFE L 72/ hVBUPM2. 5EHRIBR IS, LEDEWRE U CRKEF DN FIC LD HEELZEHA T3 ENDTH D, TR
ExE (T3, KBEREH SR FREKREL T, PMLSOEEEE (ug/n’) EEHL TS, LRV
[FT19BUARNTH B, NEBEDAR—IRIRIGEDRE & FIREHEI U CTHEBEZES £ 0.8 LD VVEBRENRE S
ncTunsd,

CHDELDENEITO—IR SO DREFELPM2. 5EHRIREAFIBTREICED & LWBWAILIGHEDRIREMMRE(T T
<%, —DIF. BMEBCTEBE(CUTEREHZCEEL TAEITDIANRSE D, PM2.5(C(FERA 1L BFIRIEEEH
ERD D ENFRISTNZNICHIG UEHRIMAIAEICE D, Ee. BEENCRO—VIEE DBIEICIEE

L. BRRIETAENS KKHPDPM2.5ZEHAIT S C EMAIREICE D, T 5(C. HKEBRLETOPM2. 55HRIANDIGHA
RHITFoND, EOHDHERIFLETE. SBELPM.SAXSHRIBEBEELD.,. BREENEE(DEIN
TWd, LN L. BEZRLEOZRRBHMTE. REOHEERNE#HL < TERMEEM (IRENEEL V. BEUX YT
FTUOXDTOECIARETHD. TSCFENEBEABRBICHIFRNEE UNEY < SEEUBEREEND D
EVWSERIDT Y ISOERENS D, BlCE. BRZRGE L TEVRE. ED. RO, HEE. XXI=H
EEVOEERD D, COXDEELUVRETIEIEMEPM2. 55HHIERETHAIE ISR TH D, SEFEFE LN
BRECIE. COXSHBRBCTORAENATRETH D, e, P.SOEEESMIBOZ S DERIF. FEZEISLEH
BICERECHD.

FHERTIE. BARELU/NBPM.SEHRISRDBNE EEIC. BADREKBL TLSEMEZEEN LU EHRIIBAYHRESE L
BENOEROBNZ1T5,

BE. EFRORLTLEELT7 TIUT -3 VICHBTEDLDE. FOUSICEDIPM2.5NEBITEYHT &

USBT —DILT/IRYAVICDELCRITO VX FTLERBELTWD, Fle. Y ENBIPUE I EDE TUSBX
BYINEUET— S EERBCTETIBATERTHMEI SV XTLEAELTVD, AEBEHAUCHICLET
AIGAICEL TERDEREZMIT. BOOAEEEERET L0,

F—D— R NBUPM2.5EHRIEE. HERRER. XRIPOVIL
Keywords: Compact PM2.5 sensor, Instrument development, Atmospheric aerosol
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Tar ball particles from biomass burning smoke
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1.Meteorological Research Institute

Tar ball is a spherical organic particle emitted from biomass burning and is brown carbon that
influences climate. Tar ball is abundant in ambient atmosphere and sometime dominates in aged
biomass burning smoke. However, its effect on climate remains uncertain because both its
composition and shape, which can be determined using microscopic technique, are necessary to
identify tar ball. This study uses a transmission electron microscope with an energy-dispersive
X-ray spectrometer (TEM-EDS) to analyze tar balls and aims to reveal its abundance in wild
biomass-burning smoke and its micro-physical properties.

The samples were collected from wild fires in North America during Biomass Burning Observation
Project (BBOP) 2013 aircraft campaign. BBOP campaign is an aircraft-based field campaign to study
the near-field evolution of particulate emissions from biomass burning from July to October 2013.
Aerosol particles from wildfires in the Western US (Idaho, Oregon, and Washington) and from
agricultural burns in the Mississippi Embayment (Arkansas) were sampled. From these samples, number
fractions of tar ball were measured from TEM images.

Tar balls primarily originated from wildfires and were lack in agricultural-burning smoke. They
were abundant in relatively aged smoke (>several hours from emission), and the number fractions
could reach more than half of all aerosol particles with aerodynamic diameter between 100 and 700
nm. Samples with relatively high tar ball fractions were focused, and the bulk optical and chemical
compositions within the smoke with many tar balls will be discussed. Abundances and optical
properties of tar balls shown in this study are useful to evaluate their effects on the global
climate.

F—O—R IOV, BEREEFEME. [UE T —R—Ib. N1F VIR
Keywords: aerosol, Transmission electron microscope, climate, tar ball, biomass burning
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Observational study of wet removal process of black carbon particles
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JSwORN—RY (BO) (F. KBXAEIRNUKXKKZMRT ST 7OYVILTCHSD. BCOMEEH JIEEDARHESE
MZERKS I EHCF. BCDEBRAMDZEERND—DTH S EUIREBEEZRANICIERI DI ENEETH
Do COREBIECIE. B(EERFAEREX(CIN)E UTEAR L. ERZE T L TBRET N Snucleation
scavenging EETI3MBEE DEEICKDEREI NS impaction scavenging M&H D, EFRMIC(TMEBDIRE
WEARRICEBKET D ENRRSNTULDMR. ZOENNETFESEFCNT TRANICRII TN TUE
Lo ECTAMETIE. BHIFEIRIENE(CHDOEZE (2014, 201557 ~ 88 HR) DEKAARY CHL
T KR EBKPOBCRIZRAFEE DRRFERAZTL. MEBDLERTRINSIBIRENRORRKEFENRKS
FRDBCOCCNEFE DRIRKTFME CTEREATIEEN\E SH\E ATz, BCOCINEHEIE. KRFDB(EERFDHEBEDE
TEIKBRMESRATSICEICKDERE LU, £32BDS529EBDEKAARY CHWVT, BBRISNERED
LORREFESCNFEDRIRKEFIE TERIATBE TH D lc. CNUFE. BCOEBLFREEFEMnucleation
scavenging THDCEERLTUVD, D DEKAARY LTlE. KRIIRDBCOBREIMNZEMCINEHED H TFER
BRI CE . impaction scavengingDBESEBFLEEXS5N B,

F—O—R TSV OH—RY. BMRE
Keywords: Black carbon, wet deposition
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Aerosol single scattering albedo comparison between SKYNET and AERONET
*Pradeep Khatri', Hitoshi Irie', Tamio Takamura'
1.Center for Environmental Remote Sensing, Chiba University

SKYNET and AERONET are two aerosol observing networks in the world. Though aerosol optical
thickness (AOT) between them are reported to agree fairly well, their aerosol single scattering
albedo (SSA) values have some difference. To explore the reasons behind inconsistent SSA between
SKYNET and AERONET, we analyzed collocated observation data of SKYNET and AERONET of four sites,
Chiba (Japan), Pune (India), Valencia (Spain), and Seoul (Korea). SKYNET and AERONET algorithms are
found to produce nearly same SSAs for similarity in input data, suggesting that SSA differences
between them are primarily due to quality of input data due to different calibration and/or
observation protocols as well as difference in quality assurance criteria. The most plausible
reason for systematically overestimated SKYNET SSAs is found to be underestimated calibration
constant for sky radiances determined from the disk scan method in SKYNET, though the disk scan
method is noted to produce stable wavelength dependent values in comparison to those determined
from the integrating sphere used by AERONET. Aerosol optical thickness (AOT) difference between
them can be the next important factor for their SSA difference, if AOTs between them are not
consistent. Difference in surface albedos between SKYNET and AERONET while analyzing data can also
bring SSA difference between them, but the effect of surface albedo is secondary. The aerosol
non-sphericity effect is found to be less important for SSA difference between these two networks.

Keywords: aerosol, single scattering albedo, SKYNET
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Analysis of individual aerosol particles collected at the top of Mt. Fuji in 2014 and 2015
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Atmospheric aerosol particles impact on climate effects by scattering and absorbing solar radiation
directly, and by changing radiative properties of clouds indirectly as cloud condensation nuclei
(CCN). Climate effects of atmospheric aerosol depend to a large extent on physicochemical
properties of individual particles. Morphological features and mixing states of individual
particles in the free troposphere are important to investigate aging of particles during long-range
transport and its potential impacts on climate. To elucidate morphological features and chemical
composition of individual particles according to their sources and weather conditions, we collected
aerosol samples at the summit of Mt. Fuji (35.36°N, 138.73°E, 3776 m a.s.l) located in the free
troposphere during summer in 2014 and 2015.

The aerosol samples were obtained using a cascade impactor (the 50 % cut-off diameters of the
stages were 0.25 tm and 1.0 tm) on carbon-coated collodion films for 1 hour at flow rate of about
0.55 L/min. To measure the heights of individual particles, particles were coated with Pt / Pd
alloy at a shadowing angle of arctan 0.5. Size and chemical composition of individual particles
were analyzed using a transmission electron microscope (TEM) equipped with an energy-dispersive
X-ray (EDX) analyzer. In this study, 11 samples were obtained and analyzed. The backward
trajectories and the average relative humidity (RH) along the trajectories were computed using the
HYSPLIT trajectory model (https://ready.arl.noaa.gov/HYSPLIT traj.php).

In this study, the particles were classified into 9 types (Figurel) based on their morphological
features (Ueda et al., 2011). Most of particles were classified as eroded, dome-like or cluster
particles. In this study, particles classified as the cluster particles were included in 6

samples. The cluster particles were comprised of some units of spherical or coccoid particles. It
is reported that the cluster particles are formed under low RH and rich in sulfur (Ueda. et al.,
2011). In this study, however the cluster particles were formed under high RH condition. Analysis
based on backward trajectories indicates that the sizes of individual particles that constituted
cluster particles depend on sources and weather conditions. Therefore, the formation mechanism of
cluster particles has to be investigated further.

F—O—FR I XKJI77OYVIL, FBBREFEMER. ERKFIT

Keywords: Atmospheric aerosol, TEM, Individual particles analyses
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Figure. 1 Size-segregated number proportions of morphological
types of particles for samples.
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Off-Line Analysis of the Hygroscopicity of Water-Soluble Particulate Matter in the Urban
Air of Nagoya
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Atmospheric aerosol particles are involved in the cloud formation process in the atmosphere by
acting as cloud condensation nuclei (CCN). Whether the particles act as CCN are governed by the
chemical composition as well as the size and the condition of the water-vapor supersaturation. The
presence of water-soluble matter (WSM) in the particles is essential for the CCN activation.
Because the composition of water-soluble fraction is complex in terms of the water-soluble organic
matter (WSOM), it is difficult to understand the relationship between the composition of aerosol
particles and their CCN activity. In this study, we investigated the hygroscopicity of the WSM and
the WSOM in urban aerosols over Nagoya, based on the collection of aerosol samples on filters and
the analysis of the CCN activity of the water soluble components in the laboratory. The
relationship between the 0/C ratio of the WSOM and their hygroscopicity was also examined.

Atmospheric aerosol particles with aerodynamic diameters smaller than 0.95 um (PM, ,.) were
collected on filters in the Higashiyama Campus, Nagoya University, Nagoya, Japan, from 11 to 31,
August 2013. Ten aerosol samples were collected, and aerosol components on the filters were
extracted with water. Particles were generated by atomizing an extract solution, and they were
classified by size using a differential mobility analyzer (DMA). Whereas the classified particles
were counted using a condensation particle counter (CPC), CCN-active particles among the classified
particles were counted using a CCN counter (CCNC). Four different water-vapor supersaturation (SS)
conditions of 0.13%, 0.27%, 0.47%, 0.90% were applied to investigate the CCN activity of the
particles. Activation diameters were determined from size-resolved CCN fractions, and then the
hygroscopicity parameter xof WSM (k) were calculated. The mass concentrations of WSOM in the
sampled atmospheric aerosols were obtained from the analysis of WSOC using a total organic carbon
analyzer and the OM/0C ratios derived from the mass spectra collected using a high resolution
time-of-flight aerosol mass spectrometer (HR-ToF-AMS). The hygroscopic parameter kof the WSOM (ki
) was calculated using the kvalue of the generated particles and the chemical composition data. Two
different methods, i.e., a regression-extrapolation method and a Zdanovskii, Stokes, and Robinson
(ZSR) method for respective samples, were used to obtain the «,, values.

The Kk, ranged from 0.34 to 0.51 with a mean of 0.44. The K, calculated from the
regression-extrapolation method were in the range from 0.23 to 0.28 for four respective SS
conditions. From the ZSR method for respective samples, the ki, were calculated to be on average
0.16 - 0.28. Whereas no clear relationship was observed for the k,, derived from the
regression-extrapolation method and the SS conditions, the higher the SS condition was, the higher
the Ky derived from the ZSR method for respective sample was. Further investigation about the
cause of the difference of the Ky, derived from these two methods is necessary. In the analysis of
the studied ten aerosol samples, no clear relationship between the 0/C ratio and the k, was found
(r: -0.21).
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Individual particle analysis of marine aerosols collected over the Pacific Ocean and its
marginal seas
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ELTUVBI LR, SRVEEVPRFHEEESVCENS., KERRDBRTIBOFENG >EEEZX SN
3. Flew PU1—I v VIIBEBTEONEY Y T IVICIIHBIE E EEBENZ<ESEINTL

Izo Na. Cl. SOMNEELLE 7OV LULEZAS 1V ISLKD. HERFSHREBT L < (IDMSHERL(C
KO TERSINBMAILLZIEEEZ(FTUECERDN DTz, Flew COMBOERIE. EMEEREDMICH L
F v HEEMNSEE I NENLERYEOREENRRB I N,

F=U—F UBFRRITOVIL, BE. REE. Al BEIAFILe XTVIVEVE

Keywords: marine atmospheric aerosol, sea-salt, sulfate, volcano, dimethyl sulfide, methanesulfonic
acid
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Evaluation of performance of simulated secondary air pollutants by using air quality
models for the Kanto area in summer 2011
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Emissions and concentrations of primary atmospheric pollutants (eg. NOx and VOCs) have been
decreased in the Kanto area owing to conduct their emission regulations. Nevertheless, atmospheric
pollutants such as particulate matters (PM) with aerodynamic diameter less than 2.5 pm (PM2.5) and
photochemical oxidants (0x) have still remained high concentration levels and their air quality
standards of Japan have not been attained at most monitoring stations (Ministry of the Environment
of Japan (MOE), 2015). For forming effective air pollution control strategies, currently, we raise
expectations for applying air quality models reproducing complicated physical and chemical
processes of both of primary and secondary pollutants.

The urban air quality model inter comparison study in Japan (UMICS) was started to improve
performances of air quality models (eg. Chatani et al., 2014, Shimadera et al., 2014). UMICS showed
some critical problems immanent in the air quality models. For example, the models tended to
overestimate NO;” but to underestimate OA, although simulated PM2.5 concentrations were reasonable
with comparing to observations at Kanto area (Shimadera et al., 2014). In terms of 0, the models
reproduced well the diurnal and inter-diurnal variations in the O, concentrations at most
observational stations in Kanto area but tended to overestimate nighttime O, and to underestimate
daytime O, at several observational stations (Morino et al., 2010), therefore these models might
have a risk failing to predict some of high pollution events.

In order to find the causes of discrepancies between the simulated and observed concentrations of
secondary pollutants, constituents of PM2.5 and O;, in this study, air quality simulations were
performed using the Weather Research and Forecasting (WRF) model for a meteorological model and the
Community Multi-scale Air Quality (CMAQ) model system for a chemical transport model under the
following different model settings. Meteorological analysis data (FNL/NCEP and MSM/JMA) with both
different temporal and spatial resolutions were used as for input data of meteorological
simulations by the WRF model, respectively. Additionally, the updated JEI-DB (JATOP Emission
Inventory Data Base) was used for input emission information for the CMAQ model. Performances of
these models under different settings were evaluated by comparing with observed concentrations (0
, PM2.5, and constituents of PM2.5) of secondary pollutants at Kanto area, which were provided by
UMICS and MOE. These results are also compared with the previous studies (eg. Shimadera et al.,
2014).

F-—O—R ! XQEETI. ZXERYE. BHASR
Keywords: Air quality model, secondary pollutants, Urban Air quality
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Development of a global aerosol model using a two dimensional bin method
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I7OVILOBERPE - BAGBEZE T U e SIZEEHMIDAEEMRSHARE UTIERICKE L. [MEEHF
BICHVTKELEAREEERNIDEEO>TUD, IFOVILOREREERERHEITZMICF. T70
VIVOEEEBER(TTIEEL. RERODEFTIVTRHTPBICRIBINTCEN D IZEEE - KERDMPELR DRIF
DIEZMERK CESIRE) LV o EEREME(CE D, NI TOERLDHAKRTIE. CNSDIBERE BERKET
FIDLRTE ViEEAWZ I 7OYILETIVATRAS (Aerosol Two-dimensional bin module for foRmation and
Aging Simulation) &BEF L. $EIH3RITETJUWRF-chem (Weather Research and Forecasting model with
chemistry) AMBA - &3 - HAETO>TEfeo LT, CNETOEFTILTRHDICHETELENDIZIT
OYVILOHYNIE - \EZEMDERRRIE/INSA—IEEHEIT B ET. COLOHFMLELI 7OVILETILOER
M REMERLTEE [Matsui et al., 2014; Matsui, 2016a, 2016b]l, AHAERTIE. CDHVRTTE VitZEH
WeI7OVILETIVEKBICHERL. £ER&IREFTIUCAMS (Community Atmospheric Model version 5) ~(M
BA B8 - REEZET O

DRGEVRRBERAVZERI7ZOVILETIVOBRRICSHZoTE. EFILOFEIRIREVWSERMIER(IC
BE((LD. BEETIVTIEESNIER (FIXEER7I7EH) (CDVWTRERRE (BER~HEEE) OE
Z{ID>—A. EXETFIVTCIEFMEREECDOVTRIAE (ME~BTEREE) OFBENRBRE(CLED, EC

T. ATRASETILORBEZ#ERIL D DORIREBISE UIZHRERY O XEFIVOREET >R, T7OVILOM
IR - (EFERICETZIETCOTOCLINOYV—XOI—-REZHENICEBEIT EEEC. 2RTE VRBTHEEL
B3I7OVILOEHOHEBST CETHEIX MEXBICHIBLUZ, CNSOEE(CLD>T. T7OVILD
BEE - KEDH - BAKEBOHEREZH#IL DD, BEETIVTHERL TLBATRASETILICHEARTI PO
VIV ZOEXOAEIXM/IBEELDIRY IO ITTIVERRE L,
CORYIIETIVEERIKETIVAMABA L., SFEBRDT I MEtEZET O, (AMSICBATNTULBBED
I70OYILETIUMAM (Modal Aerosol Module) &MDELEP T 7OVILERIE DR ZETL. BALZI 7OV
JWETIVOBREBFIL/IN D4 —V UV XERI CEZBRLUZ, e, LI 7OVILVETIVERAVDC EIC
KO THHTRIRTET I I T7OVILDISA—IEHE L. ZOEEBIRLLE &R,

HKKXTIE. NV IXEFILOBE - BRERIT L LEC. ERI7OYVIVETILETEIC DV TMAMPETRIE D
thER,. BREERBOBRELEEBIT LIV,

S2E3W:
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Estimating global budget of formaldehyde and BVOCs emission using satellite observations
and global chemistry transport model
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AHAETIE. KEFOTILLATILTER (HHO) OEIRDM - IZICEB L. ERIEZRIREETIVICLDAR
t2 =2 L—YaVEFEESANT—SEAUT. BYERV0Cs (BV0(s) MEBERI = w3 VEPXS VL
EOHEERAHI . NIVATILTERBECKGHDAS Y (CH,) PEHFEEEEEY (V0Cs) DOELIC
LOTERMSNBIMETH D2, NILATILTERDRERME - INZNSHBEPVISODIZ v 3 VER
HETDCENTED, AARTHWCETIVEAKRILFEETJUCHASER (MIROC-ESMAR) THD. KEE - R
BICH(TRIASCZRIBIEY. MRS - IS T 7OV REMKRET 7OVI0 (S0A) OERNEZES
NTW3, EFILFOZEKIE (u,v,t) (CT U TIENCEP-FNLT—S &R\ FTvI VS (BF) #EALRR. A
BEES LUNTZVIREERFEND I = w3 VICDUTIE. FNZENEDGAR-HTAP2d K UMACCERRIT >/
JIVRUZAU. BVOCSDHDI=ZvI3VCDUWTIE. BEREESR - MEN IRBESJLISIT(Ito, 2008)%°
MEGAN (Guenther et al., 2006) (CKXBHEME (2000-20124R) #HEST—S & L CTHEALR, ARFET
([F. TF. EERFEHHON S LEBEIC DUV T, IMEEHAE ETIVEBRDLEERICELD. BVOsHDI=ZwvI 3V
BEHETFELR, COBR. TELBVIGSTHIIYILVYDRIRI = w3 VE(d 300~400 TgC yr' CHE
TN, BIFOHEEM (VISIT. MEGAN) (>500 TgC yr'') (IBATETH B AIEMNTRIZS NIz, 2D
HCHOEREANDES(E. X5 VBENSDEBRMAREARET ($66%) « BVOCSICKDERTSE21% (7Y
LYIZSwIayvEs400TgC yr'E LRIBE) « EE - N1 FVIRENSDVsNBES(313%TH oo —
BOMIFEERC LDEES NS DIRFEIIHHOCT T B X5 VEIEDETS(IHWT11% THD. TV TIL VORI
SwIIVEM30 Tgl yr U T THIEEEM L. ABERREVOsHIZ vy 3 YENRKCIBXTHETH S
AEME RTINS,

F—O—R ! EBMEFREHIEEY. VTV RILLATILTER, IMEZEE. EF@MEETIL
Keywords: BVOCs, Isoprene, Formaldehyde, OMI satellite observation, Chemistry-transport model
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Contribution of plant-associated microorganisms as global sinks of atmospheric hydrogen
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KFElE. KEHICHI0.530 ppmvFET DETHEA I TH D WHREDKRDHI80% (FRH0.4-0.9FF~>) (SBEE
HMREICEHDIATND CEDERITNTU S, SIROKRIRIVF—HEORRICHES KSFPDKREED L
Fld. X VEMOILKYPAY VEOBIRES TR T ERBIINTULDIM. KEREDLSIC L CTEERE
[CEDRAENDIMNCDODVNTIERLS BN D TULEL SEFICE DT KRBELANILDFBEKRELILT SHE
NEBIT3MEYE (SR KRRBIEEE) AEBENSHEKREIN., TERAICH FTIARKEDHEICEE
IFREZE SRR RIBINE, —5 T, MER EDEMREBDS05U L& S5 DEIBICHUVTE. KUFD
LZERAVERRKRZRORDIAHGHRERINTULDIEDD. TNEESHEMICDOVLWTIFHESHEEL D TULL
Vo LT AFETIE. EYRES LOEARICEVTAKIEELARILOKEE HEL S SWEVBETER
b\%wiﬁHm%HEﬁﬁﬁéltEEmtho

. BENYKRBCHEORBEAMEHECEEE. RBENZREE V> RERBFIFEE RS
h 7 N—EBILF CThIEBMY KRB\ ERE 1— F?%Mﬂ@ﬁ?Emut\EEL%EN%th%
WETO Iz, Sl X+, YO004XFRF. 71X XF, B9 AT7I5FVD, HO-N—DEODHE
BYIOETHSZRIEhyLBIGTF (#842) BAME5N. SR KREBRICHEFREFOEAICILFEITSC
ENRRBES NIz, Tz, BUSEHDDhyLEGFOBREHE. BYE TBECRETH >, RIC. O°
XFXFE LA REANSDEE L T2 1458 N\ S, hhyLBIZFEB T STHED StreptomycesBIIE = EE L
Izo BEUHMEMKRNERICKGKRERIEL DN E. MEETHN X2t (ReD) ERVTHEL
lzo ZTOWER. TRETHXKSBELDESSIBVEBET TKRERILI D CEEZRRLIZ, T5(C. BSL
EHEMRDBYIDRAB TAKKENDHEERZE NI N ERIIT Bz0(C. BMEIHAELZO01X TS
FRUOTRICHBEREEEL 2, MEMRERNERNAITRICERMICEK > T EELEEEICEBYRES KUHEY
ERNOHEYIDBENHES EﬂtoﬁEWD%EbELWTH\MNSM2mdgmﬂP1®m$@méﬁ
RESN. CNERUFOLTERASNZHREBERASZTH Dz, BERE U CEYBRRTIIKEROR D MR
<%5ﬂUU;tﬁb\ﬁi%bh%@%ﬂﬁt*§5ﬁ§b1U5LthéﬂLMWH%ﬂ@%EDQK
ERLEEITEEBYCTRASTHD. TEERE(TTHEEYE(ICEE I 3MEMEAIKEDHEICTS L
SBCERHASHEL DT,
AHAEICK DT, HEYBICHTDRIPDKEOEDAH CENDDIMENBEOEENNO THSHhESTN
Jzo MIER E(C(IEAREYINI640E ~ > . RAREVIITI60(E ~ > DEXENAZVINEET DM CNSEYIC
SENMEARBCHENATENICEEL TUBERELBE. MEYOMEKEE TOASKRBRADES
FZREEDEHRIND, SE. BYPLRCECHEDBEOERINBIIRE. Jr—ILRTOKED
Sw O XOERABHROBERICKD. KERBEROBENSEBNPETINDS,

F—O—F  EYMIEREE. MEVERRE. KRKRTS VIR, fgEih
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Plant-associated microorganisms
1, consuming atmospheric hydrogen
High-affinity H,-oxidizing bacteria
Isolated from rice stem
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Estimating secondary formation of atmospheric HONO using triple oxygen isotopes as tracers
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KD IRERYEL (HONO) (F. BHRDOHRIMBRIGICED. OHSINIVEERT B, HSIHILIEFKTHD
FEREBITHD. BoESIE (X5 VPRIEKERE) OXKEMERDHZD. 7V LT ILTEREDES
BOPEET 7OVILOERCHRICEES T FEELBHEMRD TH D, HINODFERIC(F. FERERN
S50 NBFHEE | EXR[POBRIEEYHSO [ TRERI ODZBENMEEIND. ULHUL. RAOFEERN
HFEIDTUEEMESOH T, HINODOFRERICREATBHMREEZLLVDOARIRTH D, & TARAFKE TIE. HONOD =
BREMAER (A0fE) EEECAVSCET. TEEHE | BKROHONOE TRER | FKOHONOE O3E
BLOEBERS L. [TRERI ARDED(E. ZOERBREICO,NEST B, ERTNFHNODA0fE
(FXIFEO, (070 = +30 +10W2RE) (CIEIT BARSHMEE /O FEEI NS, —H. [TEEHHE] ARKOTD
(&, H0%00, & BRE LIe—MBOERIGERB L TERSINBZ6H. N HENSEEXS5NDB. DT, KK
FOHNODAMEE EET B ET. THONOICESH S TZXRER] ARNBERERBEEIENTEREE
25N 3,

KRRERE. FURTTARICH BILBEBISEM TSR ORERZME LY S —NDELT. BIC—ENIEET
727z HONOEERIDIEE (. TS (2007) MBEARULET v ILI—NRv OERERVTITU. K5ERE(E10
L/min, FEHRE—BRE W\VSRUTIT oz, HONODAOEIE. KKADOHONOE REEN Y I LR T 1L
H—(CHELIZETN, E LTHIH L. ZNE 7 IEKRERGIETNICERRL. E5ICRNEICEL > TO,
(CELe LT BEMFHCBAL TN MEEEB L, Fle. KRFDOHNGEE (X, 14 >oOvRTS
TETEE U, fUIRICHIFTBHONODAOEIZ+6.9M5+10. T$DETH V. FRAEBLTIFEALE—FT
Hoflt. Fe. BIREDEAEICEVNMEE TR LIz, TTRER] BROHNDEIANE, ZNENEFE
19 : #93442%, B : 6618%, W 21:2%CTHofc. <D ENS, FRDOHNODETBLHAEIR(G MNEZEHEE 1 B¥
THBENTBEINE.

F—T—F D HONO. =ERZRRMAMEM. REM. BEHH. X%
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