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Time and space variations of the O2/N2 ratio observed over the western North pacific

using a cargo aircraft C-130H
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CO, has the most effect on the global climate change becauseh@&xhe largest positive radiative forcing (IPCC 2007). The
accurate estimation of the G@mission and loss flux are necessary to improve the prediction of the global climate change in
the future, because the variations of £€oncentration substantially contributes to the variations of the global radiative forcing.
CO, concentration varies due to the emission from the gasoline and natural gas combustion, biomass burning, and ecosyste
respiration, the absorption due to the photosynthesis, the absorption into ocean and emission from the ocean surface. In the urk
area, the variation of CQOconcentration depends on the anthropogenic emission such as the fossil fuel combustion (gasoline anc
natural gas) and background €@oncentration mainly.

We conducted the continuous measurement of carbon and oxygen isotope ratigs(de@&’C, deltd®O) using the infrared
absorption laser spectrometer. The infrared absorption laser spectrometer can continuously measi@ediditf O in high
time resolution (10 seconds). The measurement period was from July 20 to August 10, 2012 at Nagoya University. Simultane
ously, we measured the concentrations of nitrogen oxides, CO, water vapor and stable isotope ratios of water vapor (deltaD ar
delta®0). The variations of C@concentrations, deltdC and deltd®O shows the contribution of the fossil fuel combustion and
ecosystem respiration to the carbon cycle in the urban area.

Measured C@concentrations and stable isotope ratios (dé@adeltd®0) show the diurnal variation in the measurement pe-
riod. CO, concentrations decreased in the daytime and had a peak in the nighttime. On the other haA@, alettaeltd®® O had
a peak in the daytime and decreased in the nighttime. This indicates that the variations ajri@@ntration were substantially
affected by the ecosystem respiration and photosynthesis in the urban area. We conducted the keeling plot analysé€for delta
and delta®O in the nighttime to estimate the contributions of the fossil fuel combustion, biomass burning, and ecosystem respi-
ration. In addition of the keeling plot analyses, we estimated &firce from the relationship between the variations of CO and
CO;, concentrations. CO is emitted by the fossil fuel combustion and biomass burning mainly, whilge@€ated by the fossil
fuel combustion, biomass burning and ecosystem respiration. Therefore, the relationship between CQ eodc€Qration
shows CQ source; the lager ratios of CO to increment of {fm the background level (delta GPshows the contribution of
the fossil fuel combustion or biomass burning, on the other hand, the smaller ratios of CO to dekhd@®@ the contribution
of the ecosystem respiration. We will discuss the source of f&@n the analyses of the ratios of CO to delta £4hd keeling
plot.
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An evaluation of the CMAQ reproducibility of satellite tropospheric NO2 data at different

local times over East Asia
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Multiple species constraints on surface NOx emission inversion
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Satellite NO2, CO, O3, and HNO3 data are assimilated into a chemical transport model to estimate global surface NOx emis
sions and their seasonal variation in 2007. The data assimilation of data for multiple species provides comprehensive constrain
on the NOx emissions by limiting model errors in NOx chemistry. The non-NO2 data changed the regional and hemispheric
monthly total NOx emissions by 50% and 13-29%, respectively. These large changes introduced by the inclusion of non-NO?
data imply a large uncertainty in the NOx emissions inverted from NO2 data only. Compared to the emission inventories, the
estimated NOx emissions show enhanced seasonal variations with the maximum emissions at most of the northern mid-latitud
occurring 1-2 months earlier. An analysis of the background error covariance demonstrates that additional constraints from othe
chemically related species (e.g., isopren and formaldehyde) have the potential to further improve surface NOx emission analyse
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Systematic collections of stratospheric air samples have been carried out over Japan since 1985, using a balloon-borne cry
genic sampler. The stratospheric air samples have been collected almost once a year or two years at 11 assigned heights, ranc
from the tropopause to 30 - 35 km. The air samples were analyzed for various gas concentrations, such as CO2, CH4, N2(
and SF6, and their isotopes. Measurements of the stratospheric CO2 concentration are one of the most promising methods
detect possible changes in the stratospheric circulation, because chemical loss and production are negligible in the stratospht
and its long-term trend in the troposphere is propagated into the stratosphere, with some time lag. Increasing trend of the CC
concentration was clearly found at heights above 20-25 km, where the CO2 concentration becomes almost constant verticall
To clarify the difference of the secular CO2 increases between the mid-stratosphere and the troposphere, the average values
the CO2 concentration, calculated from the balloon data obtained at heights above 20-25 km, were compared with annual mes
CO2 concentrations at Mauna Loa (MLO) observed by NOAA/ESRL. The average increase rate of the CO2 concentration in the
mid-stratosphere, calculated by using a least-squares method, was 1.55(+-0.03) ppmv/year. This value is significantly smalls
than 1.73(+-0.03) ppmv/year calculated for the same period for MLO data. Considering that the mid-stratospheric CO2 concen
tration corresponds to the tropospheric values earlier by 4-5 years, the CO2 increase rate in the stratosphere should be compa
with the tropospheric values shifted by the same years. The average increase rate, thus calculated for the period 1981-20C(
was 1.62(+-0.03) for MLO data. This value is slightly smaller than those described above, due to interannual variations of COZ
increase rate in the troposphere, but still larger than the stratospheric value. These facts imply that the concentration differen
between the troposphere and mid-stratosphere gradually increased during the last 25 years. The interannual CO2 variation
the mid-stratosphere was first discovered by our balloon measurements. The secular CO2 increase in the mid-stratosphere is |
monotonous, probably due to the propagation of interannual variations in tropospheric CO2, being accompanied by time dela
The CO2 anomalies in the mid-stratosphere, calculated as deviations from the second order polynomial trend and then shifted |
-4.5 years, are fairly correlated with those in the troposphere. Such a correlation is found especially in CO2 anomalies observe
in the troposphere for a few years after 1991, which is known as the Pinatubo anomaly. This result suggests that the stratosphe
air age can be newly estimated from the phase shift of the interannual CO2 variations.
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Relationship between polar stratospheric cloud types and ozone destruction
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Unusual aerosol enhancement in Antarctic troposphere during spring
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Antarctic region is isolated from the other continents with human activities. Nevertheless, high aerosol concentrations (Antarc:
tic haze) were observed occasionally near surface at Syowa Station, Antarctica, during winter ? spring (Hara et al., JGR, 2010
Vertical distributions of the Antarctic haze were obtained in a few tethered-balloon-borne aerosol measurements and a lunche
balloon borne aerosol measurement at Syowa Station (Hara et al., ACP, 2011). Spatial features of the aerosol enhanceme
however, have not been discussed well. This study aims to elucidate spatial features of aerosol enhancement (Antarctic haz
over Syowa Station by simultaneous measurements in near surface ~ upper atmosphere. Condensation particle counter (CP
optical particle counter (OPC), and aethalometer were used to measure physical properties of aerosols near surface. Micro-pul
LIDAR (MPL) and aerosol sonde (balloon-borne OPC) were used to measure vertical distributions of aerosol particles ovel
Syowa Station in this study. Balloon-borne aerosol measurements carried out under aerosol enhanced conditions near surfe
on 14 August and 6 September, 2012. High aerosol enhanced conditions near surface on 13-16 August, 2012 were observ
immediately after storm condition. MPL measurements exhibited that aerosols were enhanced in ~ ca. 2.5 km on 13 - 16 Au
gust. In contrast, aerosol enhancement near surface on 5 - 7 September, 2012 appeared suddenly under the calm wind conditic
Although aerosol number concentrations near surface dropped markedly before the aerosol enhancement (00-15UT on 5 Septe
ber), strong aerosol enhancement was found around 1-1.5 km since 05UT on 5 September in the MPL measurements. Althou
strong aerosol enhanced layer was distributed mostly in "3km, high relative backscatter was observed occasionally in 374 km o
6 September. Here, we discuss aerosol features and distributions in the twice simultaneous measurements.
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Identification of Sources of Lead in the Atmosphere by its Speciation and Isotopic Com-

position
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1. Introduction
Recently, chemical reactions of major elements occurred in the atmosphere have been clarified, whereas those of trace met

have not. In particular, formation processes of Pb species, which is concerned to cause a health hazard, are still unclear. T
identification of species and formation process of Pb is important to evaluate the human hazards. In addition, Pb species
expected to be used as a transboundary pollution tracer, because Pb species are different depending on each emission area
this study, Pb species in size-fractionated aerosol sample were determined by XAFS spectroscopy together with the Pb isoto
ratios to identify the formation mechanisms of Pb species in aerosol.

2. Sampling and Analysis Methods

Size-fractionated aerosol samples were collected by a high-volume cascade impactor in Higashi-Hiroshima. Sampling pe

riod was from 9th Oct. 2012 to 23th Oct. 2012 (2 weeks). Candidates of Pb source in atmosphere, fly ash of municipal solic
incinerator (MSWI), heavy oil combustion, road dust and resuspension particles on the roof, were also collected. Weathere
Hiroshima-granite, which is crustal material of the sampling area, was also collected as a possible natural Pb source. Les
species were determined by X-ray absorption fine structure (XAFS) spectroscopy. Heavy metals concentrations were measur
by ICP-MS. Lead isotope ratios were determined by MC-ICP-MS with Tl doping technique after appropriate treatments.

3. Results and Discussion

Lead species were different between coarse and fine aerosol particles. Lead species in coarse aerosol particle®©were PbC
2PbCQ-Pb(OH), and Pb(NQ).. Lead sources of coarse aerosol particles can be road dust because main Pb components ir
road dust were Pb®, and 2PbC@-Pb(OH),. This result was also suggested by EFs of Cu and Sb which are good indicators
of road dust. Lead nitrate in coarse aerosol, which was not contained in road dust, might be formed by chemical reaction o
natural Pb with gas-phase HNO3 in the atmosphere. In contrast, Pb species of fine aerosol particles ¥@yeAPISTQ), and
Pb(NG;),. Major Pb sources in fine aerosol particles are fly ash of MSWI and heavy oil combustion based on the determination
of Pb species in these materials examined in this study. This result was also supported by size-distributions of Cd, Ni and V.

In our presentation, the results of Pb isotopic composition will be discussed together with Pb species in aerosol samples.

00ooD:0000o,0o00on, 00000, X0ocoooood, MC-ICP-MS
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Solubility of iron in aerosols of volcanic origin with iron speciation analysis
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In high nutrient low chlorophyll (HNLC) region, which covers 20% of the world oceans, growth of phytoplankton is limited
by iron (Fe) concentration (Martin and Fitzwater, 1988). It has been suggested that aerosols can be an important supply sour
of Fe to the HNLC region. The solubility in ocean of Fe in aerosols, in turn, depends on its chemical species, but the Fe specie
in the aerosols have not been fully clarified. Therefore, the aim of this study is to determine the Fe chemical species and it
solubility in aerosols of various sources. In particular, there have been few studies on the Fe speciation and solubility in aerosol
of volcanic origin. Thus, marine aerosol samples of volcanic origin were examined in this study. The aerosol samples were
collected from the Northwestern Pacific during research cruse of Hakuho-Maru (KH-08-2) in summer in 2008. As a result of
backward trajectory analysis for the sample (Leg.1-5) when high sulfate concentration was detected, it was suggested that t
aerosol samples was supplied from the Okmok volcano in the Aleutian Islands of Alaska as volcanic ashes. Hence, the volcan
ashes € 20, 20-32, and 32-250 micron) of Okmok volcano received from Alaska Volcano Observatory were also studied as well
as yellow dusts (CJ-1, CJ-2, and Gobi Kosa Dust) for comparison.

The Fe/Al ratio in the Leg.1-5 sample was identical to that of the volcanic ash sample, showing that the aerosols collectec
during the Leg.1-5 is supplied from the eruption of the Okmok volcano, which reinforces the suggestion by the backward trajec-
tory analysis. Sulfur K-edge XANES showed that sulfide originally contained in the volcanic ash changed into sulfate possibly
due to the alteration during the transport to the Northwestern Pacific. Iron K-edge XANES analysis showed Leg.1-5 containec
ferrinydrite (60%), magnetite (28%), and iron(ll) sulfate (12%), whereas volcanic asH&3 fhicron) contained augite (57%),
fayalite (25%), and pyrite (18%). CJ-1 and CJ-2 contained illite, ferrihydrite, and chlorite, while Gobi Kosa Dust contained illite,
ferrihydrite, and hematite. In addition, the average valence of Fe determined by pre-edge fitting of Fe K-edge XANES showec
that the ratio of ferric iron of Leg.1-5 (average valence of Fe = 2.4) is higher than that of volcanic ashes (average valence o
Fe = 2.1). These results showed aerosols of volcanic origin released into the atmosphere were altered and oxidized while beil
transported.

The total Fe concentration (T-Fe) in samples after acid decomposition and the dissolved Fe concentration (D-Fe) in sample
extracted by MQ water or simulated seawater (pH 8) were determined by ICP-AES. The Fe solubjlitheffeewas defined
as the percentage of Fe released in the solution after 24,H{%)e= (D-Fe/T-Fe) x 100. The results showed that the solubility
to seawater (FeSW) of Fe contained in the aerosol samples of volcanic origin is larger than that of yellow dusts by a factor of
more than 1000. Generally speaking, Fe solubility depends on the valence of Fe, that is, the solubility decrease with the increa:
in the ratio of ferric iron for ferrous iron. In this study, however, the Fe solubility of the aerosol samples is higher than that of
volcanic ashes mainly due to the formation of iron(ll) sulfate, highly soluble species, as shown in the XAFS spectra. This is why
volcanic ashes which originally contained insoluble Fe changed into the aerosols with high soluble Fe content.

Although the average emission of fine volcanic ash (176-256 Tg/yr; Durant et al., 2010) into the atmosphere is less than tha
of annual terrigenous dust load (1000-3000 Tg/yr; Tegen and Schepanski, 2009) by a factor of 1/10, the soluble Fe content in tf
aerosols supplied as volcanic ashes cannot be underestimated due to the very high soluble Fe content in the aerosols of volca
origin.

Keywords: Fe, speciation, solubility, aerosol, volcanic ash, dust
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Molecular distributions of organic aerosols collected over the western North Atlantic

0000 00000 YL,00O00 L,oooooooo 2
Kimitaka Kawamurd*, Kaori Ond, Eri Tachiban, Trish Quinrt

'DDDDD0D0D000000,2NOAA PMEL
nstitute of Low Temperature Science, Hokkaido UnivergiyOAA PMEL

20120 80 20000 27000000 ONOAAR/V RonaldH. Brownd O 0000000000000 OOOOOWACS
for Western Atlantic Climate Study0 0 0 0000000000000 00O0O00O0O00ODOOOOOODOOOOOO
On=50000000O0OC/ECO0DDIOUDOOOODOOGC/IDODGC/MSODDOODODODOODOODODoOOOO
0000000 OCUOUUUUUEC ODODODODOOOOODOOOOOOOOO0OO0OO0OO0OO0e-000O0O0O0O0O00O0
SOAU 0000000 0O0O0O0OODOOO0OOoOoOooooCOOn0nNnnO;o0.19-1.8 gm-0 000000000000
O000000000000ECOOOO0.000-0.00 gm-O000000000000O0O0ONaHIODOO0.61-2.20 gm-30
000000000000 0000oso4280001.5-200 gm-30 000000000000 OODOOOODOOOOO
0000000000000 O (C2-Cl2nuunooooon (32-340ngm-3J 0000000 O0oooooooon
O00OCOCOOCCOOC00O0O00000UU000UD0D0D0DODODOoOoOoOooOoOooODODO SOA (Secondary Organic Aerosal)
O00000O0oOoooOo sSoAQOD0OOOODOO (sucrose, fructosé) O O O O (arabitol, mannitol, trehalos€) 0 0 0O O O
0000000000000 0000000000o0oo0ooo0o000000000o0oooooo00000000O0d
gooOoc0-C3mOooooooooooon

coooo:0oo00oboo0o,0o00,00000DO0O0DO,SOA0DOOD,DODO0DOObOOObOOO,0D0Ob0OO

oooo
Keywords: marine aerosols, organic compounds, LMW dicarboxylic acids, SOA tracers, Biomass burning tracers, pollen anc

fungal spore tracers

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

AAS21-13 0 0:106 00:50 190 12:15-12:30

ODodddoooooodddooooooodoooooooddoooood
Oooogood

nvestigation on the SOA formation mechanism in isoprene ozonolysis by chemical ion-
ization mass spectrometry

Oooo™ooo?o0000200004h 000 tho0003,0003
Satoshi Inomatg, HIROKAWA, Jur?, Yosuke Sakamoto Hiroshi Tanimotd, Kei Satd, OKUMURA, Motonor?, TOHNO,
Susumd

l0000000,?00000000000000000,300000000000000000
INational Institute for Environmental Studiégaculty of Environmental Earth Science, Hokkaido UniversiGtaduate School
of Energy Science, Kyoto University

oooooooooopo0oobooooobooooobvoeCchboooooooooooooooOoobooooDon
coooooOooooooosoADbO0oOooooOoooooooooooo 30booooooOoo1oooHO0n
ooooooooooooobooO0oooobobo0ooooooooDboOoboOooooobOog scADooDooOoooo
00000002000 NOGsOOOOOOOUOODOODOOODDOOODOOOO300000DODO00DOOOOOOSOA
oboooooooboboboooooooboobobooooooooboboobooooooboboboobooooon
oooooOooOoooooooooo0oOoooboOooooOoo0oOoDObOoOoDoOOoSsoADODODOOODOOOOO
oo00000oooOoO0o0o00ooU0oooOoOoOoUOooooOooOoOoOoOo@vocobonoooooopoooooO
000000000000 @UUoOoo0ooooooOosvoCcoooooooooooo@socADoooooooo
ubooooooboboooooobooboboboooooboobobooooooobOoboboooboooooboOon
gooooooobobooooooooobooboboooobooooboboboobooboobDobOoboboobooo
O soA0d0DOooOoooood

000000000000000000000000000 em’0000000000000000D0O000000
O0O0o0o0ooDoo0oooooDoog 2ppmd4ppmvd 0000000000 D0OCOOO0OOODO0OPTR-MEIO0OO
00000020 000000000000 SOAO PTFEDOOOOOOODOOOOOOOOOOO PTR-MSOOOO
OO000o0000O00pooOoO0OooO0o0DOoOooo2s000 8sO000U0DOUOOOOO0ODODOOOOOUODOOO
PTR-MSOOOOOOOODODOOOOoOHOODOOOOOOOoOoOoooHOODDODOOODOD OHOOOOOOo coooo
ocooooooooooooooOoooooOobOo0oOoooDOoo0oboooDoOooOoooooOobooOooooDoNI-cIMSO
0000000000000 0000000000001lm 00000000000000000000000000
gooooo

ON-CIMSODOOOOOOOODOOOOOOOOoooDoCcHOOOOOO 4600000000000 DODOODO0OOO
go0ooo0oopoOoooOoOooo0ooOOo0oOoO0OoOoOoU0DOoOO0OO00OO0DODOOOO00DOOODODOOPTR-MS
0000000MOOOOO0O0OO0 [M+H]TOO0DO00D0000000000000000O[M+H]T00 H,O0O00O0O
coooooOoooooooooOooooOoOoooOoOoOobDOoOoOoUODOONCIMSODOOOOODOOODOOOOOD
ooooobooooooooooooooN-eaMSOOOO0ODOOOODOOOOO0ODOOOO0O0ODOOODOODOOO0On
ooooo0O0O0O0O0O0OOO0OO0OO0OO00000000000000000000000DOOOOOOODOOsocADOOO
coooopoooo0oOoooooooooOoOgPTROOOOOOOODOONICIMSOOOOOOOODODOOOODO
cooooooooogooo o0 7vooooOooOoOoOOoUOOoDOOO00ODOO0O0bOOOUODOODOODOOObOOOO
obooooooobOoboooooooobooboboooooooooboOoboboooooooooboboooon
booooooobooobooboboooooooobobobobooooboooooboobooboboboooobooona
booooboobobobooooooboobobobooooooobobobooooooboooboOobOobooooon
goooooooobobooobooooobooboboobooooboobobooboooobDobobobobobooDOoD
000000104 Tor0 00000000 000000000O0O0OO SOADOOODODDODDDD 400000
obooooOoboooooboobobooooobooooon

goodoo:bogbo,bogobb, bbb, bbb, bbb, oUbog

ggd

Keywords: isoprene, ozonolysis, chemical ionization mass spectrometry, proton transfer reaction mass spectrometer, second:
organic aerosol, Criegee intermediate

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

AAS21-14 0 0:106 00:50 190 12:30-12:45

Jobogobuoboboobtoobuobbooboobuobboooboood

oooooooooo _ o o
Analysis of gas and particle phase products in the ethylene ozonolysis using negative io

chemical ionization mass spect

Oo0oo » 0000400032
Yosuke Sakamotd, HIROKAWA, Junt, Satoshi Inomafa

00000000000 000000,200000000000000000
IFaculty of Environmental Earth Science, Hokkaido UniversiGenter for Global Environmental Research, National Institute
for Environmental Scie

godoooooooboooooobooooobboobbbbbonb b0 oooon
Joooooobobobbobodooooooooboooboob00dooooooDoD oo bbb oooobD oo
0000 OHOHO,ORG, DODOODOODOODODOODOODOODODODOOOODOODOODOO0OODOODO oHO
go0ooobOooHOOODDOOODODO0OoODoOoDoOOooDOooDOoooDooooooooooOoooboDoooooooo
osoA 0000000000000 DO0Do0Do00DdoDo0D0o000oDOooDOooooDOooDoooDOon
oo ooooobooboobo
JoooooooobbboooooooooooooboboddooooooDoD OO OO0 oooo oo
Joooooboboooooobobobo0ooooobobbboooooooooooa

O00000000000000 (negative ion chemical ionization mass spectrometry, NI-CIME) OO 00000 O
goobboooobboooobboboooubbuoooobboooUb bbb bbb boobobo
00d00do0o0DoDodDOdoDo0oooDoOoooooooooDooDOoooooDooDoOoo N-CiMSOOnoo
goooooooon

0000000000000 0000000000D00O0000000DODO0000oooooOO0g (hydroperoxymethyl
formate) D0 000000000000 0O0OO00ODOOOO0ODOOCOO0O0OOO00OO0O00OO0O0OOOOOOOOOOOOOOn
0000000000000 00000oo0oooooooog sOADDOOoDOoooooooNI-ciMsooood
oo oo b oo oo b oo b ooooooo
gobooobuoooobooobb oo oo oo oooobbuooobooo
Joodooobboooooooboboooooooobbooooooo

0000000000000 00000DO00DO0DO00000DO00DbOO0ODOOo0ODOOoODODOoOooDSsSoADOnooan
000000000000 000000000DO0000000DO00D000bOO0O0O00ODO0O soAODOOoDOoOoOonono
oo oo bbb oo b uooooboooa
gooooboooooooooobbooooooooob oL b ooooooOoboon

oo0oodD:0o0Dooo,0000,soA000000noo,0noooooog
Keywords: ozonolysis, ethylene, SOA, hydroperoxide, oligomerization

1/1



Japan Geoscience Union Meeting 2013 0 ® ,’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

AAS21-15 0 0:106 00:50 190 14:15-14:30

00o0oo0oopooooooooono _ o
Mixing states of soot particles from transmission electron microscopy: their mixing state,

size, shape, and composition
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Mixing state, size, shape, and composition of atmospheric aerosol particles influence their climate and health effects. Tran:
mission electron microscopy (TEM) can magnify the particles and reveal the internal structures at a single particle scale. W
study aerosol particles collected from urban mountain sites in Japan. In this study, we focused on soot particles and their mixin
states, shape, size, and compositions of the coating materials, if any, since they absorb light and have great influence on t
climate.

Together with scanning transmission electron microscopy (STEM), which is one of the technique of TEM, and energy dis-
persive X-ray spectroscopy (EDS), which measures the composition of interest within TEM, we analyze the compositions anc
mixing states of soot particles as well as elemental distribution within individual particles. We use the STEM-EDS system that
automatically measures sizes, shape factors, and compositions of all aerosol particles within a field of view ("300 particles). Th
results suggest that “75% of soot particles were coated (internal mixture) at the mountain site (remote area) and the larger aeros
particles include the more soot particles. At the mountain site, soot particles were mostly coated by ammonium sulfate. On th
other hand, soot particles from urban site were coated by both organic aerosol and sulfate, and the ratio varied depending ¢
the time of the day. These data are useful to understand the optical properties, atmospheric lifetime, and climate effects of so
particles and to improve climate modeling.

gogobo:b0bboog,bboood
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The Community Multiscale Air Quality model with a source and process tagged method (CMAQ/PASCAL) was used to
understand source regions and types (anthropogenic (AN) and biomass burning (BB)) of Asian black carbon (BC) outflow to
the Pacific during 2008 - 2010. The model calculations generally reproduced absolute concentrations and temporal (season
monthly, and day-to-day) variations of BC mass concentrations observed by both surface and aircraft measurements in outflo
regions in East Asia. These model calculations show that both the total eastward flux and transport efficiency (fractions trans
ported from sources) of BC are the highest during spring (26 kg s-1 and 33% at 150E) and the lowest during summer (8 kg s-
and 20% at 150E). These seasonal variations of Asian BC outflow are generally controlled by transport patterns (monsoon:
frontal passages, and convection) and emissions from the following three sources: (1) AN emissions from China (China AN),
(2) BB emissions from Southeast Asia and South China (SEA BB) during February - April, and (3) BB emissions from Siberia
and Kazakhstan (Siberia BB) during April - July. In our calculations, China AN dominates the total eastward BC flux on period
average (61%, 17%, and 6% from China AN, Siberia BB, and SEA BB, respectively, at 150E). On the other hand, SEA and
Siberia BB account for 30 - 50% of the total eastward BC flux (150E and 175E) during spring and summer, and they intensify
seasonal contrast of Asian BC outflow flux. BC from Siberia BB is also found to be transported to the Pacific more efficiently
than that from other sources. Although the amounts of BB emissions are currently highly uncertain, our results suggest that th
control of Siberia BB will be important in terms of the trans-boundary transport of BC to the Pacific, North America, and the
Arctic.
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Characteristics of cloud condensation nuclei observed at Noto peninsula, Japan, in autun
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Atmospheric aerosols can act as cloud condensation nuclei (CCN) and therefore play an important role in regulating radiativ
properties and lifetime of clouds. Along with the development of the industrial activities, the loading of atmospheric aerosols
tends to increase, especially in East Asia. To access the radiative balance and/or hydrological cycle of the Earth in the future
guantitative evaluations of CCN characteristics are needed based on in-situ atmospheric observations.

In this study, CCN activity of submicrometer-sized aerosols were measured at Noto Ground-based Research Observatol
(NOTOGRO), located at the tip of Noto peninsula, facing the Sea of Japan, in autumn 2012. Ambient aerosols were sample
through the PM10 inlet (14.7 m A.G.L.). The dried aerosols were introduced into a differential mobility analyzer (DMA) for
size selection, and the resulting monodisperse aerosol was then transferred to a water-based condensation nuclei (CN) cour
and a continuous flow thermal gradient CCN counter to measure the number concentrations of CN and CCN, respectively. Th
CCN efficiency spectra, where CCN number fraction is plotted against the diameter of aerosols, were obtained at four differen
supersaturations (0.1%, 0.2%, 0.5% and 0.8%). The bulk chemical composition of non-refractory submicorometer-sized aeroso
was also measured by an aerosol chemical speciation monitor (ACSM).

Parameters related to the mixing state and hygroscopicity of the aerosols were obtained at high time resolution based c
the analysis of the CCN efficiency spectra. The slope of the CCN efficiency spectra (diamter at which 50% of CN act as
CCN) for ambient aerosols was not as steep as that for pure ammonium sulfate particles, indicating heterogeneity in the mixin
states of the ambient aerosol. The hygroscopicity parameter kappa (Peters and Kreidenweis, 2007), estimated from the CC
activation diameter, suggested that organics contributed on the aerosol mass especially in the size range of less than 100 n
The bulk chemical composition obtained by ACSM also indicated the large contribution of organics on the total aerosol mass
however, the size resolved CCN measurements provided a clue to the elucidation of the size-dependant chemical composition
submicrometer-sized aerosols.

References:
Peters and Kreidenweis (200A¢mos. Chem. Phys.7, 1961-1971.
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Cloud droplet size measured for different supersaturations at Noto Peninsula, Japan, |

autumn 2012.
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The size of cloud droplets is one of the important factors that control the radiative properties and lifetimes of clouds. In general,
it has long been accepted that growth rates of cloud droplets depend solely on water vapor supersaturation (SS). To challen
this established theory, we conducted in-situ measurement of atmospheric aerosols and related cloud growth kinetics in Ea
Asia, in order to investigate the relative importance of other factors that can potentially influence the initial cloud droplet growth.
In this study, diameters of cloud droplets were measured by using cloud condensation nuclei counter (CCNC) at Suzu, Not
Peninsula (NOTOGRO) in October, 2012. CCNC was operated at four different SS conditions (SS=0.1%, 0.2%, 0.5%, 0.8%)
The diameters of cloud droplets activated from ambient aerosols were compared to those activated from ammonium sulfat
(regarded here as representative inorganic CCN). The negative correlations between the cloud droplets’ diameters and orgat
aerosol mass fractions were observed. The initial growth rate of cloud droplets activated from ambient aerosol were considere
to be inhibited by the existence of organics especially under the lower SS conditions (SS=0.1% and 0.2%).
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Simulation study of synergetic retrieval for tropospheric ozone with UV, TIR, and MW
measurements
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Optimization of wavenumber regions for the retrieval of the vertical profiles of {G#n

infrared spectra
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Temperature from GPS RO meas. correlative to satellite and airborne obs. for comparin
those CH4 profiles
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Shipboard measurements of atmospheric CH4, CO2 and CO mixing ratios during the

MR12-E03 cruise of the R/V Mirai
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In order to investigate the potential sources of methaneJ@Hhe Arctic region, continuous measurements of the atmospheric
CH, were carried out during a R/V Mirai Arctic Ocean cruise from September 3 to October 17, 2012. A cavity ring-down
spectroscopy (CRDS) analyzer was used for the shipboard measurements of the atmosphearastoid dioxide (C¢) and
carbon monoxide (CO). The analytical precisions evaluated from the measurements of the standard gases at a 24-hour inten
during the cruise were 0.02 ppm, 0.3 ppb, and 0.9 ppb for the 5-min averages p€EQ and CO mixing ratios, respectively.

When the wind blew from the relative direction of 200 +/- 20 degrees (rear left of the vessel), the contamination caused by its owr
exhaust fumes affected the g@nd CO mixing ratios with a tight correlation (Del@0O/DeltaC0,=3.8 ppb/ppm), while there

was no significant influence from the exhaust fumes on the @king ratio. Such pollution events are easily distinguishable

by the characteristics of the relative wind direction, the tight correlation of CO vs, & large short-term ("a few second)
variability. The observed CHmixing ratios showed larger variations with elevated peaks of several tens ppb in the Bering Strait,
Chukchi Sea, and Arctic Ocean (659§ 155-173W) in comparison with in the western North Pacific. The largest @ebks

of about 50 ppb were observed off the northern Alaskan cost. Since thespdgalds were associated with similar £@eaks but

not with CO peaks, it is unlikely that the combustion processes or ocean were the sources of the eleyaldte ®dckward
trajectory analysis suggests that the North Slope of Alaska is the most probabkoGide region. The simulated ¢Mariations

based on an atmospheric transport model and given flux maps well capture the obserwedi@itns, also suggesting that the
most of elevated Cldwere derived from the land sources.

ooooo:0b0000,000,00000b000000bobobO,0000
Keywords: atmospheric CH4, the Arctic Ocean, cavity ring down spectroscopy analyzer (CRDS), shipboard measurements
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Carbon monoxide and ozone measurements during summertime at the summit of Mt. Fuj
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A decadal inversion of carbon dioxide using the Global Eulerian-Lagrangian Coupled

Atmospheric model (GELCA)
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A decadal estimate of global G@lux distribution for the period of 2001-2010 was conducted using an atmospheric inversion
modeling system called GELCA (Global Eulerian-Lagrangian Coupled Atmospheric model) with Kalman smoother inversion
technique. The use of Lagrangian particle dispersion model (LPDM) to simulate the transport in the vicinity of the observation
points enables us to avoid numerical diffusion from which Eulerian models suffer, and is suitable to represent observations &
high spatial and temporal resolutions. An Eulerian model is run to generate the global background concentrations to be used
the boundary conditions for an LPDM that performs backward simulations from each receptor point (observation location). In
GELCA, National Institute for Environmental Studies-Transport Model (NIES-TM) version 8.1i was used as an Eulerian global
transport model coupled with FLEXPART version 8.0 as a LPDM. Two-day backward transport by FLEXPART was combined
with the background C®levels 2 days prior to the observations simulated by NIES-TM. The meteorological data for driving
both models was taken from JMA Climate Data Assimilation System (JCDAS) with a spatial resolution bk 12X and
a temporal resolution of 6 hours. Our prior €@uxes consist of the following four types: daily terrestrial biospheric fluxes
generated by the VISIT model (Vegetation Integrative Simulator for Trace gases); monthly oceanic fluxes generated by an oces
pCO, data assimilation system; monthly biomass burning emissions taken from the Global Fire Emissions Database (GFED)
version 3.1; and monthly fossil fuel emissions combining the high-resolution Open source Data Inventory of Anthropogenic CO
emission (ODIAC) version 3.0 dataset. We employed a Kalman Smoother inversion technique with fixed lag of 3 months, solving
for 42 land and 22 ocean regions.

The purpose of the present study is to evaluate the performance of the GELCA inversion system with rather long period (1(
years) CQ flux estimation and to examine the impact of observation network. We tested several different sets of observation
datasets starting by using the NOAA flask network ground based observations as a control case. The sensitivity of the inversio
to the choice of CQ observation dataset was discussed using the footprint of each observation dataset, Tl EQimate
was examined in terms of observation network/coverage and also compared with previous studies.

ooogo:co,0000,000,00000
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Trends and seasonal cycle of atmospheric radiocarbon in carbon dioxide observed :

Hateruma Island
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Yukio Terad*, Hitoshi Mukat
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LCenter for Global Environmental Research, National Institute for Environmental Studies

We have been conducted monthly air samplings for measurements of atmospheric radiocarbon in carbon dioxide (14COZ
at Hateruma Island (HAT, 24.05N, 123.80E, 47 m a.s.l.), Japan since 2004. We collected whole air samples using 2.0L glas
flasks pressurized to 3 atm, and 5L air was used for radiocarbon analysis. The values of Deltal4C were measured using compi
Carbon Accelerator Mass Spectrometry (CAMS, NEC 1.5SDH). Uncertainty in Deltal4C measured by CAMS is less than 2 pet
mil, which is based on the number of 14C counts and the scatter of 14C/12C ratios during measurements. The reproducibility c
CAMS measurements is +/-1.4 per mil (standard deviation of Deltal4C values in a reference air cylinder).

Here we show the Deltal4C values of background maritime air observed at HAT from 2004 to 2012. The seasonal cycle o
Deltal4C was observed: minimum in winter-spring and maximum in summer, with amplitude of 10 per mil. Decreasing trends in
Deltal4C were from -5 to -6 per mil/year, however, higher growth rates (less decreasing trends) of -2 per mil/year were observe
in 2008-2009. The reason for the 1AV in Deltal4C will be discussed.

Keywords: carbon cycle, carbon isotope measurements, accelerator mass spectrometry
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Long-term measurements of black carbon concentrations in rainwater at a remote site i

East Asia
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1) Ogren J. A., Groblicki P. J. and Charlson R. J. (1984). Measurement of the removal rate of elemental carbon from the
atmosphereSci. Total. Environ, 36 :329-338.

2) Ohata ,S., Moteki, N., and Kondo, Y.: Evaluation of a method for measurement of the concentration and size distribution of
black carbon particles suspended in rainwaderosol Sci. Tecnal 45,1326-1336, 2011.
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Number-size distribution of maritime aerosol particles over the Pacific Ocean
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Atmospheric pollutants originated Asian Continent included PM in Yakushima Island.
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Airborne particulate matter (PM) is a complex mixture of particles that are very different in size, chemical composition,
physical state and morphology. Moreover, PM has a variety of emission sources which range from natural to anthropogenic an
stationary to mobile. It also has a variety of physical and chemical properties. Therefore, not only the size distribution of particles
but also information related to their chemical composition will play an important role in elucidation of the behavior and major
emission sources of PM and their effect on human health and the ecosystem.

The samples of size-resolved PM were collected using a 3-stage NLAS impactor (Tokyo Dyrec Co., Ltd., particle cut size of
stage is 10mm, 2.5 mm and 1.0mm for a flow rate of 3 L/min) with one day or three days sampling interval on the poly- carbonate
filter (25mmf) and a polycarbonate filter ( back-up filter 47mmf). Sampling of the PM was conducted at Yakushima Island, from
13 to 26 Jan., 2013. Elemental compositions of these samples were determined by ICP/MS, and ionic species were analyzed
IC. In addition, we observed a morphology by SEM.Moreover ATR-FT-IR imaging measurements of individual particles were
performed using a Perkin-Elmer Spectrum 100 FT-IR spectrometer interfaced to a Spectrum Spotlight 400 FT-IR microscope.
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Atmospheric Fe-containing particles over the North Pacific Ocean : the mixing states with

water-soluble materials
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Evaluation of the method to measure black carbon particles suspended in rainwater ar

snow samples
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Emission of biogenic VOCs from evergreen broadleaf tree: variation in composition of
monoterpenes
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Comparison of concentrations and photoreactivities of oxalic acid and metal-oxalate com

plexes in aerosols
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Aerosols have cooling effect to the earth, which is divided into direct and indirect effects. The direct effect is reflection of
sunlight directly by aerosols, whereas the indirect effect is the reflection by clouds formed by the aid of aerosols working as
cloud condensation nuclei (CCN). Oxalic acid is a main component of secondary organic aerosols (SOA) and abundant in th
atmosphere, which is formed by degradation of organic components with longer carbon chain such as malonic acid. Oxalic aci
is hygroscopic, which works as CCN with indirect cooling effect. It has been estimated that the degree of cooling effect by the
aerosols are equal to that of the warming effect of carbon dioxide. However, there is large uncertainty in the estimation. In fact
if oxalic acid forms insoluble metal-oxalate complexes in the atmosphere, it is possible that the indirect effect can be smallel
than the estimation. In addition, in the presence of metal-complex, it is also important to understand the formation processe:
Therefore, this study was aimed (i) to decide the ratio of insoluble metal-oxalate complexes to oxalic acid in the aerosols by
X-ray absorption fine structure (XAFS) spectroscopy to contribute to precise prediction of global warming and (ii) to evaluate
stabilities of oxalic acid and metal-oxalate complex in the atmosphere during the photoreactions. The latter factor can be relate
to the dominance of metal-oxalate complexes in the atmosphere, if we can show that the photodegradation reactivity of oxali
acid is much larger than that of metal-oxalate complex by ultraviolet light.

We collected size-fractionated aerosols at Higashi-Hiroshima to determine chemical species of oxalic acid. As a result, (i) zinc
(zn) oxalate complex was found in fine particles 2.1 micron) and (ii) calcium (Ca) complex was present in all the particle
sizes except for the 4.2 to 10.2 micron particles. Oxalic acid is SOA that is formed by degradation of organic matters, wherea:
oxalic acid can be distributed to the particle size from 0.5 to 1.0 micron known as droplet mode, where metal-oxalate complexe
can be formed.

To estimate the stabilities of oxalic acid and its metal-oxalate complex with-itheir photodegradations by ultraviolet lights
in water were determined by measuring their concentrations at various elapsed time using total organic carbon analyzer. As
result, there was no appreciable difference between the two systems up to 8 hours, but the concentration of the complex was ke
larger than that of oxalic acid after 8 hours. Therefore, it is possible that oxalic acid actually exists as metal-oxalate complex ir
the atmosphere possibly by preferential photodegradation of oxalic acid.

We will also analyze chemical species employing XAFS analysis on other metal ions such as lead and copper to measur
precisely the ratio of metal-oxalate complex to total oxalate species. We will also conduct photodegradation experiments by ul
traviolet light not only for Mg+ complex but also for Zh™ and C&+ complexes to confirm the difference of photodegradation
caused by chemical species.
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Vertical profiles of aerosol size distributions near the surface boundary layer
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Measurement of organic nitrates in the atmosphere using thermal dissociation/cavity a

tenuated phase shift spectroscopy
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Peroxyacy! nitrates (PANs) and alky! nitrates (ANs) act as one of the reservoirs of nitrogen oxidgsiiiNiee atmosphere.

Since their lifetime is longer than that of NQOthey can be transported over a long-distance and would be important as trans-
boundary pollutants. PANs and ANs are generally observed using GC/ECD (gas chromatograph / electron capture detector)
GC/NICI-MS (gas chromatograph / negative ion chemical ionization-mass spectrometry) method. While these GC methods ca
measure concentrations of each constituent in PANs and ANs, they have low time resolution. Measurements by GC/ECD whic
has radioisotope are very difficult in Japan because of laws and regulations. On the other hand, frequent maintenances are
quired for measurements using GC/NICI-MS. Thus observation data of PANs and ANs in Japan are quite low.

In this research, continuous measurement system of total PANs and ANs in the troposphere has been developed by using
thermal dissociation / cavity attenuated phase shift spectroscopy (TD/CAPS) method. Both PANs and ANs are thermally decom
posed to produce NQand then N@ is measured by CAPS method. This system can observe PANs and ANs with high time
resolution while this system cannot separate constituents of PANs and ANs.

This system has three lines; (1) NM@ne, (2) PANSs line, and (3) ANs line. The NQine consists of a quartz tube without
heating. The PANs and ANSs lines have quartz tubes heated at 433 K and 633 K, respectively. ConcentratighdNai:NO
PANs and NQ + PANs + ANs can be obtained from the NCPANs and ANs lines, respectively. These concentrations are
sequentially measured by switching solenoid valves and theyy R&Ns and ANs concentrations are obtained. Since a part of
HNO; is pyrolyzed in the ANs line, annular denuder coated with NaCl to remove Hbl®et before the heated quartz tube in
the ANs line.

The decomposition efficiencies of PANs and ANs were investigated and obtained to be 100 and 90%, respectively, for all kinds
of PANs and ANs examined.

Continuous field observations of PANs and ANs concentrations have been being carried out at NOTOGRO supersite at Suz
Noto Peninsula, since November 2012. In this presentation, the observational results and preliminary analyses of PANs and AN
concentration variations with NO NO,, total inorganic nitrate, ©@and CO concentrations simultaneously observed are intro-
duced.
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Chemical composition of the SCPs derived from fossil-fuel combustion in East Asia and
their long transportation
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Simulation of aerosol-cloud interactions in spring over East Asia using WRF-chem model

: Comparison with aircraft obs.
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Model inter-comparison for evaluation on source sensitivities of atmospheric pollutants

over East Asia
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Atmospheric pollutants were simulated by using two regional CTMs, WRF-Chem and WRF/CMAQ and a global CTM,
CHASER over East Asia for the year 2005. Simulated surface O3 over Japan by WRF/CMAQ was higher than that by CHASER
especially in summer, and overestimated observed O3 at EANET monitoring sites. Contributions from 5 source regions; nortt
China(CHN), central China(CHC), and south China(CHS), Korea(KRE), and Japan(JPN) on 6 areas on these regions were eve
uated based on sensitivity simulations with 20% reduction in anthropogenic emissions. These models resulted that the 20
emission reductions on CHC would gain 0.8% decrease of surface O3 over Central Japan in spring, and that was comparak
to the O3 decrease of 0.8-0.9% over Central Japan by the 20% emission reductions on JPN. As for the summer case by usi
CHASER, the O3 decreases of 0.6% and 1.6% over Central Japan by 20% emission reductions over CHC and JPN, respective
On the other hand, the regional CTMs, WRF-Chem and WRF/CMAQ, resulted 0.9% (CHC emission reduction) and 3.1% (JPN)
O3 decreases and 0.7%(CHC) and 2.4% (JPN) O3 decreases, respectively, and that were 1.2-1.9 times higher than those
CHASER.
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Dynamics of particulate matter in the atmosphere
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Calculated mercury deposition in north of Lake Biwa
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Atmospheric mercury in the free troposphere
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In order to clarify the dynamics of atmospheric mercury in the free troposphere (FT), continuous observation of atmospheric
mercury were carried out in Norikura Solar Observatory in Japan. The observation period is one week each of Oct 2011 and O«
2012. Gaseous mercury (TGM) and particulate mercury (PHg) concentration in Norikura Oct 2011 were 0.72 - 1.23 ng m-3 anc
17.0-121.0 pg m-3, respectively. TGM concentration in 2012 was 0.2 - 2.4 ng m-3, and the mean was 1.6 ng m-3. A diel variatior
of TGM was observed with daytime highs and nighttime lows in almost all of both periods. This duel pattern is considered to
be due to upslope wind of boundary layer air resulting from a mountain surface that is warmed up with sunlight in daytime.
Therefore such observation of atmosphere in the FT to use mountains, data is collect at night. In addition, the observation ¢
2012, sharp rise in the TGM concentration has been observed. Almost simultaneously with the concentration increasing of TGM
temperature has dropped drastically, and we saw a half inches of snow. This is thought to be due to cold air mass that flowed in
Japan came from the continent, this suggested the possibility of long-distance transport of mercury.
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Measurement of fluorescent particles in Fukue Island
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Among various optical techniques applied for the atmospheric particle detection, fluorescence is useful for detecting certai
types of organic particles, especially those of biological origin. In this study, we employed a single-particle fluorescence sensol
WIBS-4, for the detection of fluorescent particles, to demonstrate the capability of the classification of organic particles in the
ambient air.

We conducted ambient air measurements from Sep 16 to Dec 14, 2011 using the WIBS-4 instrument at Fukue Island (32.750
128.68E) in Japan. We detected 36,000,000 particles during the observation period, and the ratio of the fluorescent particles
the total varied in the range of 2 - 65%. In Oct.6, high number concentrations were observed, suggesting transportation from th
continent by the trajectory analysis. During this period, the ratio of the fluorescent particles to the total was about 50%, suggestin
that transported particles include fluorescent material. In the presentation, we will discuss the comparison of fluorescence patte
from individual particles.
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Inhomogeneity of NO2 over Fukuoka, an urban site in Japan observed by MAX-DOAS
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A Study on Detection Methods for Atmospheric Small Particles Based of Lidar Tech-

niques
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Development of a scanning Raman lidar for observing the spatio-temporal distribution of
water vapor
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NMD Fractionation Estimated from SO Isotopologues Photolysis UV Spectra
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Understanding the mechanism of sulfur isotopic fractionation phenomena has been used for some time as tool to the ur
derstanding of reducing atmospheres. Sulfur Non-Mass Dependent (NMD) fractionation signals reported for the Archean an
Early Proterozoic ¥2300 Ma) atmosphere where the photodissociation of sulfur bearing species play a significant role since
the concentration of oxygen is estimated to be 10-5 times present atmospheric levels and therefore ultraviolet light permeate
throughout the entire atmosphere, however the underlying mechanisms are not fully understood. In order to explain the NMLC
signal preserved in the geological record other than SO2 photodissociation chemistry of sulfur compound should be taken int
account. In this study we consider isotopic fractionation during photodissociation of SO. Experimental studies are difficult since
SO is highly reactive and unstable under most experimental and atmospheric conditions. Consequently, theoretical studies a
suitable to evaluate its spectroscopic properties. We report ultraviolet absorption cross sections for 32,33,34,36S0 isotopologue
R-matrix theory was employed to compute absorption cross sections. Potential energy curves were calculated at multi-referen
correlation interaction (MRCI) method with augmented correlation consistent polarized valence sextuple-z (aug-cc-pV6Z) basis
set. The six lower-lying electronic states were explored. Because there are pseudo-crossings between electronic excited stat
non-adiabatic effect has been taken into account. Isotopic fractionation constants were theoretically estimated at difference ter
peratures by assuming that the photolysis rates are proportional to the photoabsorption cross sections for each isotopologues.
make the one box model of the atmospheric chemistry where obtained photolysis rates are utilized, and discuss the results of tt
model.
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