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Impacts of the Arctic ozone depletion on Japan observed with FTIR between 2009 anc
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Simulation study of synergetic retrieval for tropospheric ozone with UV, TIR, and MW
measurements
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The temporal variation of vertical profile of methane at Poker Flat observed by Fourier

transform spectrometer
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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.
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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.
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Trends and seasonal cycle of atmospheric radiocarbon in carbon dioxide observed :

Hateruma Island
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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
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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.

ooo ™ oooYhoooot!
Ray Takatarli*, Makoto Koiké, Hitoshi MATSUI!

lDoo0ooooOoooooon
LUniversity of Tokyo

ooooood

gboobooooooooooooboobooobobobobobobobooooooooobooboboobooooooon
obooooooooobobooooooooboboooboooooooboobobobOooOoooooOoooOoboon
boocooooobobobooooooobooboboboooboooobobobooooooobooboboboooon
boboobobooobooboooooboooobobooboobooboobobooooobooog

000000000000000000000000000000000000 WRF-ChemD OOOOOOOOOO
Oooooooooo0o0OooooooooDoOoboOoOOOO00O00 A-FORCED DO ODODOOODODDODOOOODOO
obooobOobooooboboooooboooooooDn

OOA-FORCEOODOODO
0 20090 3000 4000000000000 2kmO0O0O00O0O0OO0O0OOOOOOCOOOOOOOOOOOOOO
000000OD0OD0ODODOD90O0O0OD0ODO [Koikeetal,, 20120000000 90 O0OOOOOOODODODO

OO0WRF-ChenO OO OO

00000000000 WRF-Chemv3. 40OOOOOOOOO A-FORCECDOODODOOO20090 30 210020090
40 2600000000000000O0O 108kmO0O0O36kmOOO012kmOO0O 3000000000000 0OOOO
0000000000 000DoO0o000o0D A-FORCEDO00DODODOOOOODOODOODOOO 46000000 30m
obooooooooboobooooooobooboboooooooooobobobooobooboobOoboboboon
OO0 CBMZ/MOSAIC8D D DOODO0OOOOOOOOOO Morrisond 2000000000C0O0O0O0O0O0O0O0OOOOOO
ubobooboboooooboooboobooboooooboooooboaon

oood

ooooooooooooooooo0oOoOoooooooDoooDooO om0 o0ooooooooooboboooogo
oooooboooooooooOooobD 2rooooOooO0oooooOOoOoO00oooOboOoOoooDoOob0OoOoooDO
O0O0oooooDooboDr2=032Z00000000000000DOO00O00000ODODOOO0O00O0OO0O0OOODOOO
boboooobooboboooooooboobobobooooboooboobobobooobooboobobOobooooooon
0000000000 (r=083 0000000 1900000DODODODO0ODOO0O0O0OODOODOODODODOOOOOOO
oboooboooooogoo

ooooooo0ooooooOoooobo0ooooooOooooooD 1soNnmIO0DOOOoOooooOoboooooooooo
obooboooooobooboooboooooboooboooooboooobooob0ooooboooooobooooon
ooo00O0O0000000o0ooooooOoOOOOO000OoOoooooooOoO0ObO 0000000000 0000
go0oooooodoooooOooooobo 8oooooo0oUooDoo0oooDooooooooooOogooooDOo
ooooooooooogg2y0oooooo0oooogoooooooOoooooooooobooooooooDooO
obooobOobooobooboboooboobooooobooooboboobooonoag

goooo:ggooo,b0,buoo,ooooood
Keywords: aerosol, cloud, indirect effect, numerical simulation

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-P23 go:booboboobo 00:50 190 18:15-19:30

0000000000000000000000000000000 _
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

000 oooooo 0000 Y,oooot!
Yutong Liu'*, Masanori Yabuki, Toshitaka Tsuda

loooo0oooooon
IResearch Institute for Sustainable Humanosphere

oo oo b oo b oo oooooDn
0o0000o0dooDooooooooono 10nmOO 1000nmI 0000000000000 00DO000O0000OO0nDO
000000000000 Uooo0ooooooooooooo0oo0oo0ooooooooo0o000000000OO
0000000000000 000000000o0o0o0o0oo0oo0o0o0o0o0oooooooo000000000000
0000000000000000000000000000000000000000000D0O0000000O0O0
0000000000000 0000000000000000000000000000000000000000
0000O00o0o0oooOo 3sa15s00nmi 0000000000000 oooooDoooonoooDoooDooonaon
goooooobbooooboooobobooooboooob oo oo oooobooooboboo
ooo0o0oo0o0o0oo0o0o0

000000000 100nmO 000000000000 0000000000000000000000000000d
0000000000000 00000000000000000000000D0D0000O00000000000O0
oo oo bbb oo oooob0ooooobuooao
goboogobuoooobooobboooobbooob bbb oo oo uoooboobooo
000000000 3s0onmi00000000000ooooo0o0000000ooooo0oooooooooon
0000000000000 o00000000000oo0o0o0ooooooooo0oo0000000oOd
0000000000000 00000000000000000000000D0D000000000000000O0O
gooooooooboooa

0000000000000 0000 Nd:YAGUUODOODOODOODO 4000266,355,532,1064nm0 00000
O00000000000000oooooooooos20miO0000000ooooo0oo0oooooooog
Ooo0100mO00000000O0O0O0O0O0000000000000000000000000O000000O000
0000000000000 000000000000000DD0O0DD0OD00+ 5%+ 10%]+ 2090+ 50%] 000
00000000000000000000 (8% 000)0000000000OD0O 100nmO00000O0O0OOD1203
nmM(83-128 nm)l 100 nm (69-144 nn) 89 nm (48-163 nm) and 84 nm (38-186 nnM) O 00 0O OO OO

ooooo:0oo00,0boood
Keywords: Lidar, Aerosol

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]’;‘;g‘;‘sgiem

Union

AAS21-P30 go:booboboobo 00:50 190 18:15-19:30

00000000000000000000000000000 o
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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