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Response of total ozone reactivity analyzer to mixture of gaseous

isoprene and NO
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Fig.1 Observed relationship between NO mixing ratio and measured ozone reactivity.
A:isoprene standard sample. B, C, D: NO-added isoprene samples.
Regression line (dashed line): slope 2.3x10- s' ppbv-!, intercept 5.2x103 s-1.
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Analyses of trends, seasonal variations, and short-term variations of
atmospheric N,O concentrations observed at Hateruma Island and
Cape Ochi-ishi
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Nitrous oxide (N,O) is one of the important anthropogenic greenhouse gas in the atmosphere, having a
GWP 265 times that of CO, for a 100-year timescale. To enhance understanding of the global N,O cycle,
the National Institute of Environmental Studies (NIES) has been carrying out in-situ observations of the
atmospheric N,O at Hateruma Island (HAT; lat. 24.1°N, long. 123.8°E) since March 1996 and at Cape
Ochi-ishi (COI; lat. 43.2°N, long. 145.5%E) since June 1999 by using gas chromatographic systems. In this
study, the trends, the seasonal variations, and the synoptic-scale variations of the atmospheric N,O
observed at both sites are examined. The N,O concentrations at both sites steadily increased at an almost
same rate of about 0.8 ppb/yr. Although the interannual variations in the growth rates seem to be rather
small, relatively large increasing rates larger than 1.1 ppb/yr were observed for HAT in 1999-2000 and for
HAT and COl in 2014-2015. The average seasonal cycles show the maxima in April for both sites and the
minima in July for HAT and in September for COI. The peak-to-peak amplitudes of the average seasonal
cycles are about 0.5 ppb and 0.8 ppb for HAT and COI, respectively. It should be noted that the seasonal
amplitude for HAT seems to increase temporally at a rate of 0.012+0.007 ppb/yr (p=0.1) although that for
COl doesn’ t show a significant long-term change. In addition to the seasonal variations, synoptic scale
variations are often observed especially at HAT during a period from November to March, when the
polluted air masses are predominantly transported from the continental regions. The standard deviations
of the detrended and deseasonalized time series of N,O for the winter 5-month period for HAT show
significant temporal increase. The EDGAR inventory estimation (v4.2, FT2012) shows that the
anthropogenic N,O emissions from China increase about 40% during 1996-2012. Therefore, the
increasing trends in the amplitudes of the seasonal and short-term variations at HAT may reflect the
anthropogenic emission increase in China.
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Short-term variations of N,O and CO mixing ratios observed at suburb
of Sendai from November to December 2016
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Nitrous oxide (N,0O) is one of the most important greenhouse gas, and carbon monoxide (CO) has a
significant role in atmospheric chemistry through reactions with hydroxyl radical (OH) in the atmosphere.
The both gases are released from anthropogenic and natural origins and should be monitored with high
accuracy to understand their dynamics. Atmospheric N,O and CO mixing ratios over Aoba-yama, suburb
of Sendai, Japan had been observed from November to December 2016 by a continuous measurement
system for N,O and CO, that was a newly developed in Tohoku University using Off-Axis Integrated Cavity
Output Spectroscopy (OA-ICOS). The baseline mixing ratios of N,O and CO mixing ratios were "331 ppb
and 150 ppb, respectively, during the measurement period. Further, short-term and sporadic increases
of N,O and CO were also frequently observed. By means of meteorological analyses including backward
trajectory calculations, those short-term variations are interpreted as being affected by local emissions
near the observation site in some cases, or by regional-scale transport of air masses in other cases. The
overall tendency for trajectories suggests that air masses transported from northeast China have relatively
low mixing ratios of N,O and CO, while those from near Japan have relatively high mixing ratios of them.
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Carbon monoxide (CO) is emitted from incomplete combustion of fossil fuels and biomass. It affects the
concentration of CO, and CH, through the reactions with hydroxyl radicals. The major method of the
measurements of CO is NDIR. This method is highly sensitive and highly stable. There are a lot of data of
the concentration of CO measured with NDIR, but they show only hourly average. In this study, we
observed CO concentration in the atmosphere with a mid-IR laser absorption spectrometer that uses a
4.69 uwm quantum cascade laser with wavelength modulation spectroscopy (WMS).

The absorption line for the measurements of CO was at 2131.63 cm™. The laser was scanned at 1.10 Hz.
The beam was collimated with CaF, lens and introduced into the cell. The optical path length was 29.91
m. The signal from a photodetector was processed by the lock-in amplifier.

To assess signal stability and detection limit, 1.02 ppm CO gas was introduced into the WMS system. The
precision (1 ¢) of the measurement for 7 hours was 4.18 %..

For the measurement of the detection limit of this instrument, we collected the signal of different CO
mixing ratio and made the calibration curve. From the slope and the averaged baseline deviation, the
detection limit (SNR = 2) was found to be 10 ppb.

Measurements of outside air were conducted on the Kashiwa campus of The University of Tokyo over
February 8-11, 2017. During the measurements of ambient air, the calibration was performed every 6-9
hours.

Outside air measurements were conducted over February 8-11, 2017. The CO mixing ratio during the
measurements ranged from 0.11 ppm to 0.60 ppm. In the daytime of February 10, the wind brew from
northwest. There are no big industrial areas in that direction. So the CO concentration was low and
steady. There are some spikes in CO concentration. These may be attributed to cars passing near the
observation point.

We performed in situ measurements of CO mixing ratios in ambient air with a near-IR laser absorption
spectrometer using WMS. We successfully detected CO mixing ratio change in the ambient air instantly.
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Continuous measureements of CO, and CH, concentration have been carried out with a tower network in
Siberia (JR-STATION: Japan-Russia Siberian Tall Tower Inland Observation Network) in order to study the
spatial and temporal variations of CO, and CH, and estimate the distribution of the flux over this vast area
(Sasakawa et al., 2010, 2012, 2013) where only a few atmospheric investigations were made.

The JR-STATION consists of 6 towers (Figure) located at Berezorechka (BRZ) since 2002, at Karasevoe
(KRS) since 2004, at Demyanskoe (DEM) and Noyabrsk (NOY) since 2005, at Azovo (AZV) since 2007, and
at Vaganovo (VGN) since 2008. Air samples taken at two heights (5-85 m) on each tower were analyzed
with an NDIR (LI-COR, LI-820) for CO, and a SnO, semiconductor sensor (Suto et al., 2010) for CH, after
passing through the line with a glass water trap, a Nafion membrane dryer (PERMA PURE, MD-050-72F-2),
and a magnesium perchlorate. Measurement precision was +0.3 ppm for CO, and £5 ppb for CH,.

We will discuss the long-term variations in CO, and CH, observed with the present system. From the year
of 2015, we installed a Cavity Ring-Down Spectroscopy (CRDS; Picarro inc.) at KRS, DEM, and NOY. We
thus validate the recent data with the data by the CRDSs.
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Investigation of the vertical distribution of ozone within the atmospheric boundary layer (ABL) was carried
out by use of AN-2 light aircraft as a research platform. Vertical fluxes of ozone and their direction from
the ground to the free-tropospheric level were calculated based on the in situ measurement data.
Research flights have been performed over the greenhouse gas monitoring station located in a
background area (56.1-56.4 N, 84.2-84.8 E) in the vicinity of abandoned village of Berezorechka (West
Siberia). The schedule of diurnal flights was as follows: the first one just after the sunrise; the second one
at noon; the third one 2-3 hours after noon, when a well-developed turbulence is observed; and the last
one just before the sunset. A total of 10 diurnal cycles of measurements were undertaken.

Analysis of the obtained data showed that the rate of ozone influx from upper layers of the atmosphere is
3-10 times less than the ozone production rate in the ABL. Average rate of ozone influx from the free
troposphere was about 1 mg m™ h™, but ozone production rate in the ABL was about 5 mg m= h™", so the
major part of ozone is formed by photochemical reactions that occur within the ABL and only 20 % of its
content is determined by the influx from the free troposphere. The vertical profiles of the ozone fluxes
have shown that their maximum values are observed at heights from 200 to 600 m AGL. The height of the
maximum depends on the season: in winter it is lower than 200-300 m, and in summer the maximum is
observed at 500-600 m. The value of the ozone flux maximum also depends on the season and varies
from1 ug m? s in winter to 4.2 uwg m?s’'in spring.

This work was supported by the Russian Foundation for Basic Research (grant No 17-05-00374).
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Studying the formation and dynamics of ozone in the atmosphere is important due to several reasons.
First, the contribution of tropospheric ozone to the global greenhouse effect is only slightly less than that
of water vapor, carbon dioxide, and methane. Second, tropospheric ozone acts as a strong poison that
has negative effects on human health, animals, and vegetation. Third, being a potent oxidizer, ozone
destroys almost all materials, including platinum group metals and compounds. Fourthly, ozone is formed
in situ from precursors as a result of photochemical processes, but not emitted into the atmosphere by
any industrial enterprises directly.

In this work, we present some results of the study aimed at the revealing relationship between ozone
formation rate and surface air temperature in the background atmosphere. It has been found that this
relationship is nonlinear. Analysis of the possible reasons showed that the nonlinear character of this
relationship may be due to a nonlinear increase in the reaction constants versus air temperature and a
quadratic increase in the concentration of hydrocarbons with increasing temperature.

This work was supported by the Russian Foundation for Basic Research (grant No 17-05-00374).
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We have performed ozonesonde measurements at Punta Arenas (53.14°S, 70.88°W) in Chile and Rio
Gallegos (51.61°S, 69.29°W) in Argentina since 2014 to investigate vertical structures in the edge region
of polar vortex as well as to validate ozone profiles measured by a differential absorption lidar and a
millimeter-wave radiometer located at Rio Gallegos. In such a southern part of South America (Patagonia
area), the National Meteorological Service of Argentina also has made regular ozonesonde measurements
at Ushuaia (54.85°S, 68.31°W) in Argentina since 2008. In these ozone concentration profiles, small-scale
fluctuations of the ozone volume mixing ratio with a layer of a few kilometers are frequently found. The
lamina structure is formed by vertical displacement of isopleths due to gravity waves and by isentropic
advection of a filament of vortex air due to Rossby wave breakings. In the Patagonia area, notable gravity
waves are generated on the leeward of the Andes. The polar vortex could contribute to both the
generation of the gravity waves by a spontaneous adjustment mechanism and the formation of large
meridional ozone gradient associated with lamina due to the horizontal advection. To distinguish between
the effects of the vertical displacement and the horizontal advection, we investigated correlation between
the ozone and potential temperature fluctuations [Pierce and Grant, GRL, 1998; Thompson et al., JGR,
2011], which were obtained by applying a high-pass filter of 3 km to the ozone and temperature profiles.
Monthly fractions of the ozone fluctuation resulting from the gravity waves and Rossby waves were
derived for the altitude ranges of tropopause height to 15 km, 15-20 km, and 20-25 km. Additionally, we
investigated the effects of the ozone fluctuation on total ozone column for the outer side, the edge region,
and the inner side of the polar vortex.
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This paper evaluates the agreement of ozone profiles from the ground-based Dlfferential Absorption Lidar
(DIAL), the satellite-borne Aura Microwave Limb Sounder (MLS), and the 3-D chemical transport model
simulations (CTM) over the South Patagonian Atmospheric Observatory (OAPA, 51.6°S, 69.3°W) in Rio
Gallegos, Argentina for the period from September to November 2009. We focus on this period, because
a persistent ozone decrease for three weeks was found over the area around the southern tip in South
America. Such the long-lasting decrease over the area was unusual (e.g., de Laat et al., GRL, 2010;
Wolfram et al., Ann. Geophys., 2012). To compare the ozone profiles from DIAL with MLS retrievals, the
averaging kernel matrix of MLS and the a priori profiles are used for converting the high-resolution DIAL
profiles to the retrieval pressure levels of MLS. The comparison was done for pressure levels between 86
hPa and 5 hPa with the coincidence criteria of <500 km spatially and <24 hrs temporally. CTM used here
incorporates a chemical module into MIROC3.2-GCM using horizontal winds and temperature nudged
toward ERA-Interim data (e.g., Akiyoshi et al., JGR, 2016). The result shows a good agreement between
DIAL and MLS with mean differences of 0.1 ppmv (n=180), except for the 86 hPa level. CTM also agrees
to DIAL with the mean differences of 0.3 ppmv (n=23) between 56 hPa and 10 hPa. The
root-mean-square differences increase with increasing altitudes from 0.5 ppmv at the 32-56 hPa levels
to 1.3 ppmv at the 5 hPa level for both the two comparisons. Both of the two comparisons give mean
differences of 0.5 to 0.7 ppmv at the 83 hPa level. It seems that DIAL tends to underestimate the ozone
values only for this lower altitude region or some small scale differences in the ozone field cause the
biases.

This research was supported by Science and Technology Research Partnership for Sustainable
Development (SATREPS), Japan Science and Technology Agency (JST)/Japan International Cooperation
Agency (JICA).
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A long-term monitoring of trace gases in troposphere and stratosphere
retrieved from high-resolution FTIR measurements at Rikubetsu in
Hokkaido, Japan
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BHEAREFHMIKRIEFIRATIE1995F ICdbiEERERIET (43.46°N, 143.77°E, 380 m a.s.l.) ICmfREE
7 —) TEBBKRAN S (FTIR)  (Bruker IFS120M) %, 20144 (CIERAMICEMIRBEMEM I’ SO HEEE
FTIR (Bruker IFS120/5HR) %#:RZEL. KSMED FICL D2 XBEHARINART MLOERIZHE L TIToTW
%, BRIEER2715 mmO4EE TTL, 0.0035 cm” ORBDREETARY MLEREBLTWS, THETIC
A BIEEEHTY 7 MU T 7SFIT4 (version 0.944) =AW, KSR ELE=ZS ) VT RYy NT—0 KN
JL—7 (NDACC/IRWG) TRBH#{bLINIfEiT/85 A —4 &#EA L TRFHE - RBEMERSD OEE DR
HiTot. BEJ Y Y NPHERD OMIAHEESZTOMT/NZ X —4 DIZEICL Y. ZNDACCE A=
TORFREEEY—LL. 2ERTOMERDD ML Y RBHPETILNEDT—Y EDLUBERBICTEIEN
BEMTH2, B0 T—9 & LT, KB - REDFIENCEPEETT—4. KEKILUAOHMED FDHE
HEMEE L TWACCM VBIC & 519807 2020F DA0FEFRAEGTED2000F ICH 1 2 FFEHEE AWV, KEKIC
DVWTIEHBRHRRI MLERWTERICEEI BTV, ThEEEEE L ThORSBERD BT
ICAWE, Zh&ETIC118 (0, HCL HF, HNO,. CIONO,, CH,. C,H, N,O. CO, HCN, CCl,) D
BNFICDWTHSLLERUVBELSHDENT A KD, 1995EH 52016 FE X TCORBMLE 215k, SHEL
FORMZEBICER TS &, MEBO,NWZARICIIAEG N Y FOELEEESHARVDICH L. WREO,%
S LABICIE2000ER LUK, AERRBRVPAR SN, £7/22000FEKLEICHCI® CIONO2D A1 5 LABAED b
LY RERTAE, BRE2HRNAERE—BLTVWEZ Ehbh o7,
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Detection and analysis of the short-term increases of column-averaged
dry air mole fraction of CO (XCO) observed at Rikubetsu, Hokkaido in
2015 early winter
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FTIR (Bruker IFS120/5HR) ZFWT. 28kFRH T L&A X v b7 — 7 (Total Carbon Column Observing
Network, TCCON)& L TGERIMETOXRBHRBRIRZA RS MVERIZTL, KK[FPHMENS (CO,. CH,

. CORYE) DASLFEERALEAERDTWVWS, THETOEYDSEWERD D2 REEBEHNESNT
WBH, BLIET—9DHETCONT LEEERAL (XCO) »EHBICERT2I XY MIEB LK,

IC. 2015F4KICIEXCOMNTT1B13RICIEMLIASD,. 30BICEMEHEDNA5EE AV, 12898 ICEHE
MEICRE2 & WS I - BAARShi, D& ECO, (XCO,) ¥CH, (XCH,) IKERL &S AEBHARS
haZehn, MERROKIIRDTRADHEN AN,

ZITH~IE, ZOZENR SN ZHBICD WTREMEET 21T > 7=, #BHTICIEFLEXPART (Stohl et al.
2005) =AW, K[RBT—F ICNCEP CFSV2-6BfEf#tiT —9 & FRA L7, ZhZFhOBRICEVT
1km. 5km, 7kmDEE C2BEBEDOERARMRETEZITI &. FERILEBISODFEERZADNODHENRE
INZERIEBELNI, TITINLHERED EIC. MODISIC & BhotspotT —4 D SR A RIHEN SHE S
NBCODKHBAE HIFOFEMEDE DA ITNTERYHE L, SBEIEICZhD S5 ORIARIMREE %

To7, SAEOHKER. FERILIEZEDCODFRAN ZDMEADEEDHWIERE VW & bMY., ERlX
NIXCODRIBIFHFERILBOMBERDOIIRAICEL 2 Z LR TE 1=,

HRRTIE, REREFTOFME & ICBAPRPICRON2MORIBIRY Ml DR, thOMERDE

e DEAEICDODWTERT 5,

F—7— R ERMEKRBRINZANRY ML RE—BILKRR, R

Keywords: near-infrared solar absorption spectra, tropospheric carbon monoxide, trajectory analysis
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FTIRCESH I N2 IFICBIT 22T YV OREEDENS LUVFDEDR

N
Recent increase and subsequent decrease of the total column of
ethane observed with FTIR at Tsukuba

E . hE B AF B°
*Isao Murata1, Hideaki Nakajimaz, Isamu Morino?

1. RIERZERZRRERZHRR. 2. EIREMRFAR
1. Graduate School of Environmental Studies, Tohoku University, 2. National Institute for Environmental Studies

RIERF EEURIBRAAM T, BUREMARAAMEDOEDHERE 7 — ") TEBBRADHE(FTIR)Z AW
T, DKIEIKBWVWTI998F12A L W RSHMEM D DM L&A 1T o TWD, SEIZFEEICSIEHELTC,HA
FLLEBDREZILERET B, C,HIICHIRWTE L FET DRILKFBETHY ., EERBBESELUL

CEHADEWN, ZTDRH, CHANCH,OBREICHET S EICLIBEMNDEENRIH S, k. BRARK
ROFY VERICESY 21, C,HOBLBRRTEMRT 27 b 7T E F(CH,CHO)ENO, 5
Peroxyacetyl nitrate(PAN) AN ER S 1, IIHBREBIEHOREREEXICTS T2 0D, BERTFRIC
£EH59 2, BERIIRARHR, NAFBE. NA A RARIEEANAERNETHY ., FORHMRMEDE
BT IR TIEHppbVviEE TH B —H., BHEKTIIEBpptvE WoLENRESI N TW S,

FTIREREI D EFRHI V)L — T T#H BNDACC/IRWGTIE Z D& D BRC HDEBERZRAY 2720, HAXM
DOFTIRELAIDIERZHRE L THET 22 &ICRY . B4EDIFDOEABREZRHEL TV, EiTiciEo
Tr—TEERBWEARI ML T 4 v T4V T OS5 ALSFIT4%ER L. Franco et al, [2015]& @#kD /{5
A—HTF>TWD, 12720, BITICAWV2EREEEIE3 umihEDD2976.66 - 2977.059 cm™' & @2983.20
-2983.50 cm ' M/ 7/=D T, Franco etal. [2015]TAHWT W3 % S5 —D D4E1H®2986.45 - 2986.85 cm™ ' 13
W, ZHIEQDMEFICIFH,ODEWRINIEL H Y. BARD L S AmREig TIIETICES W=D TH
%,

fRHTIZ2001EL58-2016F12RICDOWVWTITW,. HEHLAEAZLLEORFEE L ERARLEZ
%, 2001-2008F D HIFE TIFEF DR ER(-0.4%/yearf2E) TdH > 7= £ DH°2009-2013F (A F TIEM
(2.2%/yeari2E) L. 2014-2016FEICB UL (-0.6%/yeari2E) T 2 FAR OGNz, REICEAL TIEELH
ERTHEH. 2014FLIEDRE D ICD W TEFHES D T5&ICH S FHEEEDEMAC,HORERTH 2
RABRARCNA TRBOEEEDFV ZBE. TOBRCHDFEEENBI L, EWokIENFELTW
5K TH5B,

F—0— K 7—Y TERESKE, BEDRGME. T
Keywords: FTIR, Greenhouse Gas, ethane

©2017. Japan Geoscience Union. All Right Reserved. -AAS11-P12 -



AAS11-P13 JpGU-AGU Joint Meeting 2017

MAX-DOASIC & » TR E N AMD —BRICREIRE L D E RN
Causes leading to enhancements in sulfur dioxide concentration
observed by MAX-DOAS in Kyusyu

B Bt AT -t°
*Takaya Okuzaki', Hitoshi Irie?

1. TERRZXRPREMERPMER, 2. TEXPEREYE— MYV IHREEY Y —
1. Graduate School of Advanced Integration Science, Chiba University, 2. Center for Environmental Remote Sensing,
Chiba University

REWLAIBLEMEDV & D TH S _BILFHE(SO,)IE. BUERPI7OVILORERSHKE L TOEE%E
CT. AMERERER, [BZBEIHEERITITEO., TORELHOER=MATEIEIIEETHD,
FTSO,DEHARFEICHRBREICERDNYTONERSINTELA, ThEI7OVILOFAETILAD
F—YEMtZEDISAMEBICHAT 2 ETIIEERREICBEETIVNELNDH D, ZOLOIBEREDT. KHFET
&, POTKEISDRIEHEEAZECNILARBRERARFELZITELIENEZSND M AGEREEH
) I B W T Z8h=E 25 TRINS Y% (Multi-Axis Differential Optical Absorption Spectroscopy : MAX-DOAS) & I
Nzt bEY E— MY IV IFERICK Z2EGEBZ1T o7, FBERE310-320nmDAIE R RS ML %DOASK
TR L. mEO-TkmBRODSO, FHBREZKFER T —L10kmIBE TEE L, ELHIC, 20145%F7-8BIC
BVWTHRKENSppbvEBAZHESRERDREEICLZEZ S, 7THEEABET S ENTEL, Thb
DEERRICNY I RNSTTI MN)—BFET272E 25, KLUEBREKERFED2DDT —RICHETZZ
ENTE, KLUEBRICOWTIKMAELS &K OB, KEZRICDOWTIEHECEEN S ORIERHENEDFEN
TREIh, COBREETZ. BTNREBA22014F18-2016F98ICEIE L T, XLERS & OAREER
BEOHEBIIDOWTEBNABTET o, OO BSABEDTIIEIZ3.3ppby. HRAEDHRIE G
2. 1ppbvTH o7z, FFTIEKIUEBRDOFEIZDOWT, BN NLUZBBE L EHIMT 2EEDREIEZEZ
G E CHRREBEOELEDLEE #1727/ 2%, KORMEK ZBBLTCELEIOIO’EREEZRT EWVWDE
BAAR LN, MELOFELZIFIBEDARAEDFLEIEH6ppby. #EIEH4ppbvTH Y. FEERLD
HEODRKEINTBINS, RICKERBREOFEICDOWT, HEXEDFEH{ES., FE - EELEZTOESHE
DHBEBE LUHE - EEINSHEINTL 32X TORBBORT EDEARICOVTERETNLER AT /-
A, BEARREOhAED -, Fh KENSOESEATLELAZBICHS T2 EARAEDTHEEIZN2.4ppbvT
Hotz, BHEBALHNSDESTIENEZELIGE R TERAKOERTH 27, INSOFERELY. AMICH
WTKEDHEIEKILOFELY ENNIVWI ENRBI N, REETIE2016FET1088HICHKAE L 7=ME L
DIFFHWENDOHEEICDOVWTOEREED., MITNRPBEE S SICEIELZEROEREITI,

F—7— R : ZEEFIER. MAX-DOAS. Al
Keywords: SO2, MAX-DOAS, valcano
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GOSAT/TANSO-FTS SWIR/X Y R, TIR/YY KRR UNICAM-TMDBERE
HZAKKEFRE T — 49 OB

Comparisons of column-averaged dry-air mole fractions of greenhouse
gases among GOSAT/TANSO-FTS SWIR, TIR, and NICAM-TM data

N\HEE. BEEF. AP EN AR BR B 5H=4°
*Hiromichi Hatta1, Naoko Saitohz, Yosuke Niwag, Ryoichi Imasu4, Kei Shiomi5, Yukio Yoshida®

1. FEREAREREMENBAER, 2. FERZRBVE— MYV ITHREYI— 3. IETFIRHRAN. 4. REKE
ASUBFRRA,. 5. FHMEMRRREEE. 6. BIREMARN

1. Chiba university Graduate School of Advanced Integration Science, 2. Center for Environmental Remote Sensing,
Chiba University, 3. Meteorologocal Research Institute, 4. Atmosphere and Ocean research Institute, 5. Japan
Aerospace Exploration Agency, 6. National Institute for Environmental Studies

GOSAT (Greenhouse gases Observing SATellite) (£2009F 1823 HICiT5 EIF SN/ BEMEH &8
RifrfEE2TH Y. GOSATHEEFHDTANSO-FTS (Thermal And Near infrared Sensor for carbon Observation
-Fourier Transform Spectrometer) M#EFKRM (TIR) /N RS ZEIELRFERUVA YV DSNERELHN. &
RRAMA (SWIR) /3y RA S [FFIREXCO, R UXCH, A 8 H T & %[Saitoh et al., 2009; Yoshida et al.,
2011], AFFRTIE, GOSATOTIRNY ROASBHI N ZBIELRBRRV A Y Y OMERESFT —F

(Version 1) [Saitoh et al., 2016]#*5XCO,. XCH,Z&tHE L. SWIR/XY RDXCO,. XCH,7—% (Version
2.21) RU'ASZ#HZEETILNICAM-TM (Nonhydrostatic ICosahedral Atmospheric Model-based Transport
Model) [Niwa etal.,, 2011]®XCO,7—% LB L., ZNEIDT—9 DRHEEZAN, 5. MERER
T EDHBICESVWTIMES NATIRAAY KOZERRILRRT — 4 D/ 7 A% FIEL 72 L TXCO, %5t H L
7=

TANSO-FTSDTIR/NY R ESWIR/NY RDXCO,7 —%. TANSO-FTSOREBHDBEDERIER (77 ) 4
')) T#BNIES-TMO5E 7 J)L[Saeki et al., 2013]DXCO,7—%. NICAM-TMDXCO,7—%ICDWT, RE##
EAHDEBREIT o7, TIRINY FOXCO, &, H/\ 5 #iR i % R < AL BKEEE TIESWIR/NY FDXCO, & Y
EF NS BICHEFHESE TEETFEWMEEN R Shic, YNSEIEBICEVWTIE, TIRYY ROBED
XCO,7—4 H'SWIR/N Y R RUNICAM-TMDXCO,7—% & V) B iBIHICEMEZIR > TWS Z &h D, BED
TIRNY KDY MY —/N)VAIBEFICERE L TWB YN SIEMIE TOMRE/ NS X —F ICEENH 2 Z &R
Bz, —A, HEICEEWY —IBNRWANT A BT, TIR/NY R ESWIR/SY |\°0)XC027_'\‘—97§€1 % LA
T—HLTW,

F—7— K : GOSAT. XCO2, XCH4
Keywords: GOSAT, XCO2, XCH4
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GOSAT/TANSO-FTS TIR AR ML &AW HRERE R U HhRE ST H
KO RIBFHEE

Simultaneous estimate of surface temperature and surface emissivity
from GOSAT/TANSO-FTS TIR spectra

R EZ EEETF. SA B BER B A mEE
*TOMOYUKI ITATSU', Naoko Saitoh®, Ryoichi Imasu?, Kei Shiomi*, Akihiko Kuze®

1. FEXRZ RER BERZHRR, 2. RERRZAJBFRRM, 3. FEREZRREVE-— MYV IHFREVY—. 4
FEMZERRRREEE

1. Chiba University Graduate School of Advanced Integration Science, 2. Atmosphere and Ocean Research Institute,
The University of Tokyo , 3. Center for Environmental Remote Sensing, 4. Japan Aerospace Exploration Agency

REMR A RERREMIEEGOSAT (Greenhouse gases Observing SATellite) ICHE&EHIhTW3
TANSO-FTS (Thermal And Near infrared Sensor for carbon Observation —Fourier Transform
Spectrometer) &, FRRFEMANY RRUBRKRHA (TIR) NV RTCIBILRFEXIYVDHS LB ERERE
DHEEBAT DI ENTE B[Yoshida et al,, 2011; Saitoh et al.,, 2009], TIR/XY RDARY ML S KB
ExEHT 5. hRE/NFA—VDOREFIHFEEODEHBELBILIE S I EAHH > T 3[Saitoh et
al,, 2009], #Z T. AR TIE. TANSO-FTSDTIRAR Y ML S RESHER CMMKREEE DRGHE %
HAAr, TTAMHIC, MREHEROBRREKEEISERBICNZIWZ &% FIFH L TAIRS (Atmospheric
Infrared Sounder) DERROMBEEERZANRY MLHSHKRE/NT X —9 ODREBEHE & RAETHE (1
F - &%, 2008] IZHE> T, TANSO-FTSDTIRARY ML OHIRE/NT X — 9 2 EFFHEE T 2 FE%=RETL
foo T BIC. TANSO-FTSOTIRNNY RORBBRARY MVICHARE L AFE%EA L7, AT TIE. HhRmEET
HEORHEN RN DN > TVWEEEICEE L. HEFEZOAWMZRAEL .

800 cm' A 51000 cm  DEHARY LD S, EFBRINEZE L TLVRWNEEDAIOEBEA0.951
ERBEHF v RIE [ RA—ZNR—=F] &L, ZOFr Ity aE EICHREA NI A—SDHES
To7= #DIC, PEEDELEDTANSO-FTSOTIR/AY ROEBZ RS MLICDWT, HKREREIEA286
KN5310KE L, ZDEERN T KZIA THREEEZZEATVWE, RHEMKRAFEFENRRAAISIESHIC
REZMEREEEZEH LA, ZOHRRE. MREEEIF294 KERY ., SFAmDBEEEE (293.4K) &EWE
ZRL7E, £, BEEHEESNR900 cmICH 1 B HRES HEKIZ0.97 & 4 Y, Aster Spectral Library®3E7k
FHHE0.99 LA WMBE L At o 7,

IHIC, FARLAEFEEZ2013F1A1-3BDE L (10-20°N, 160-170°E) DEHDTIR/AY ROE R AR
J MVICERA L, B2 DFETEH LAMKREEE LEEDOMODISOBEHREA LB LLEZ S, MEDE
NN WEAIM R CTIEXRARFEH S - thRmET H R I Aster Spectral LibraryD3EK ST H R & #4aif WME IS
mol, LML, HEREEELBMEEICKEAENRONZIBFAMR TR, AFEHINLHMRESEES
BKRNHENSOKRERRBLEYIARONL, BETIE, SHEEROBENM. MOFH - HIS TOHERR,
REANFA =9 %=BHTEEDEEBNIA— I 2EB L EBEOEBHERADEEICDVWTERETSIFETH
%,

F—7— K : GOSAT, &FHMH/N\V N, HMRERE, HhREHFHE

Keywords: GOSAT, thermal infrared band, surface temperature, surface emissivity
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Size-dependent wildfire occurrences in the boreal Eurasia and driving
factors

*Chunmao Zhu', Yugo Kanaya1, Hideki Kobayashi1, Masahiko Saito’

1. Japan Agency for Marine-Earth Science and Technology

Large areas are burned every year in the boreal Eurasia. Pollutants emitted from fires in the Boreal Eurasia
could be transported to the Arctic and the consequential deposition could accelerate the Arctic warming.
However, there are so far limited knowledges on the wildfire pattern in the boreal Eurasia and the causes.
Our purposes are to clarify the temporal and spatial pattern of wildfire and to investigate the factors
affecting wildfire occurrence in the boreal Eurasia during 2005-2014.

Focusing on a domain in 50-75°N, 30-180°E, we divided the boreal Eurasia into 15 sub-regions and
investigated the wildfire occurrences based on the Moderate Resolution Imaging Spectroradiometer
MCDG64A1 burned area product. Lands were burned mainly (96%) in >100ha size, although with large
small fires (<100ha) counts (58%). Interannually, large land losses (>30 million hectares) occurred in
2008, 2010, 2012 and 2014 over the whole domain. Seasonally, wildfires occurred since April, peaked in
July to August, and continued until October. Spatially, six high fire-prone regions were identified locating
at the southwestern Russia, Kazakhstan, southwest Siberia, central Siberia, eastern Siberia and the Far
East. Furthermore, we investigated the relations of burned area with climatic indices such as temperature,
precipitation and soil drought index (Palmer Drought Severity Index, PDSI) in each sub-region. It was
found that the burned area in southwest Russia, Kazakhstan, west Siberia had positive relation with
temperature (p < 0.05). On the other hand, burned area had negative relations with precipitation and
PDSI (p < 0.05) in most of the fire-prone regions. These results indicate that wildfire occurrence were
fostered by the dry soil and air conditions. Furthermore, burned area is likely related to snow melting date,
to which early snow melting date caused larger burned area. Our study implies that under a warmer world,
wildfires in the boreal Eurasia tend to be severer and mega-fires more frequent.
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HZRE#YE —R - ZRZT 7OV IV EDFE—RBICE ZRFAREHE
FXZZ 1k D EBFE R E

Time-resolved measurements of organic compounds in particles
during heterogeneous reaction of volatile organic compounds with
primary and secondary aerosols

R B B EL AKX ER. Ee g
*Satoshi Inomata1, Jun Hirokawa?, Hiroshi Tanimoto1, Fujitani Yuji1

1. BN EREAEMLREMRZFEAN, 2. biEEXRE
1. National Institute for Environmental Studies, 2. Hokkaido Univ.

ERUEREEY (VOC) OXBIERISTERT 2 RE¥T 7OV IL (SOA) 1. ANDRBERHRENER
INafh, [IRGOERICE > THIEFRAT— L TOKBREPHIEDTIFEICEHFELARITT I ENIBIEINT
W3, INSOREETEEMICTTML TWLIZIE, SOADERBEVCILEMHRDEAIVHETHY ., BEFEMIC
IEFVOCHOARKERLBIRTHERT 2 BRIEEGHIEEY (SVOC) DRFE. ZDSVOCHH R - MFHEHLED
EE2{t. SOAFDERADIBE. RUNFATOEEBRROBRAIVETH D, EHLIE. ERARRICEVT
ZRAEMITOVILHROTILTE RPMEALAZ) IX—5DY 7L A LFHAICKRII Lz, ZDZ &Ik
Y, AZ-HFEORIBTA ) IX—%24MT 2BROETIVENTREICK S L BESNS, TITEAET
& T4 —ELHBRFRREKROBIERIGTERT 2 RERTT7OVILICARRKTZILI—IL, 7ILTE
R, HILRVEE, E RORILAFY RERML, HFORREMFATOA ) IX—FDLLEFARLER%E
1To7,

F—T—R:BFBEBRGEESNE 4A)IY—. FEA—RB. ZREEI 7OV, T4 —ELHHNTF

Keywords: Proton transfer reaction-mass spectrometry, Oligmer, Heterogeneous reaction, Secondary
organic aerosol, Diesel exhaust particle
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JR F B N BREE 2 A LN 7 {8 Bl 285 2% D TR R 57 14 A4
Hygroscopic characterization of individual cloud condensation nuclei
with atomic force microscope

BREHR. MAE . 2@ 5
*Furuya Masaki', Atsushi Matsuki', Ayumi Iwata'

1. &RKE

1. Kanazawa University

RRI7OVILDOEL FREEEZFS. KEKZRYIAAZEEZ (CCN) & LTEL 2 & THENICRIE
ICRHEEE5Z 5, REMENRFA—F—cET7OVIHNFOREEERTE—IRZA—49—TH2 (Petters
and Kreidenweis., 2007) , k=K 3 II1d, HEE - 82/ R - WENREF (gf) - [EREFREOE
ERDDIEEGHENVETH D, TOREDD, EROMRTIE, EICREMESY » T LMY RHES R

& (HTDMA) AE<BAVwWLhTE -,

HTDMADERIN 5RO SLNZD k1d. AZHORMFOFEHEZRMLTEY, 4T LHEBHLREEEZTRT
—EORFDEFEERMLARL (Morrisetal., 2016) ., F7l&. WHORERN = BENISHET 2 FEN
O o0, EICKREERDEZMAKDNNNINIVAEDZNER L T 2EH L TEARAREHIHEESE LTES
5h 3,

Fx XRFENEME (AFM) 2HVT, BE—REORERAL g TN FTNEFENE L. REL, @RI
FOkZBEENICKOZFEDEIZBEIRLTWS, AR T, BT M) DL (NaCl) OgfeRmEEN%
BELRE, COERBRTHELONAgl (80% RH) (£1.73+0.35& 4V, HK1THHE (Morris et al.,, 2016) DfE & 1ZH#
REAT—HT %, KARDOBHICEWTIE., ZOEHICHERFRFENNEH19+3 nN &Y, LITHE

(Morris et al., 2015) THRESINTWB30nN KW HENMELS B>, TOERINAOHRTHERAINL
AVFLN—DHRDEBWICEZEDIEEEZOND, ZOERTH g, ZENR REERANLEHIN
DB /NRFTA =4 —kF1.10& 2> 7z, ZDEIFFEITHE (Koehler et al., 2006; Clegg and Wexler.,
1998) THREINTWVWB kDEEEIS—HBLEIENL, COFENFLU R AEHTESAELREZRL
Too FEBCIE. COFEERAVTHRARBRREFEEEZ T IYWE., BRIECERELZRS L-YWELREE DN
L. BRMICIEEROAST7Z7OVIYEICERTSZFETH S,
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Impact of aerosol composition on the oxidation of bisulfite during the
reactive uptake of nitrogen dioxide on aqueous aerosols

Lijie Li', *Agustin J Colussi', Michael R Hoffmann'

1. California Institute of Technology

Multiphase chemistry plays a vital role in global atmosphere. The importance of multiphase chemistry in
the lower troposphere has been recently underscored by the severe haze-fog pollution episodes
experienced over China megacities. A key finding is that despite reduced photochemistry under the haze,
the oxidation of sulfur dioxide (SO,) into sulfate aerosol remains unabated in the presence of low levels of
ozone. The main oxidant under such conditions is the nitrogen dioxide (NO,) emitted by motor vehicles
and other combustion sources. The dark conversion of bisulfite (HSO;) into bisulfate (HSO,) by NO, has
been ascribed to a heterogeneous process taking place on the neutral aerosol prevalent in Northern
China. Previous studies in our laboratory, however, have shown that anions catalyze the
disproportionation of NO, into NO,” + NO,".This suggests that coexisting anions in aerosol and aerosol
acidity could impact the heterogeneous oxidation of bisulfite during the gaseous NO, uptake on aqueous
aerosols.

This work explores the contribution of aerosol composition to the oxidation of HSO, during the reactive
uptake of NO, on the surface of aqueous solutions. The aqueous aerosol surface is generated by microjets
containing chloride ion (CI') or formic acid (HCOOH) as proxies of ambient inorganic and organic
components. The surface is instantaneously exposed to NO,(g) followed by in situ anion analysis via
online electrospray ionization mass spectrometry. The heterogeneous reaction occurs in “1nm interfacial
layers of the aqueous aerosol under NO, exposures similar to atmospheric conditions. The competition
between the disproportionation process controlled by aerosol anion compositions, and the oxidation of
bisulfite will be followed by the HSO, /NO; ratio. We will review other significant pathways for the
oxidation of bisulfite under atmospherically relevant condition. This work addresses how the reactive
uptake of gaseous pollutants affects the aerosol composition, thereby contributing to understand the
mechanisms underlying urban pollution in haze-fog episodes.

Keywords: Haze-fog pollution, nitrogen dioxide, sulfate, sulfur dioxide, China megacities
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RRABDAY ) —TREShEBH LEZOERREZOIFYE

Characteristics of Cloud Condensation Nuclei over the Urban Areas
Measured at Tokyo Skytree

BIE BEA BN SR AE. BX T =B RY

*Asato Maeda', Konosuke Sato', Kazuhiko Miura’, Yoko Iwamoto®, Ryohei Misumi?

1. RRERKE, 2. BERERAM. 3. LEXRFE
1. Tokyo University of Science, 2. National Research Institute for Earth Science and Disaster Resilience, 3. Hirosuma
University

RII7OVLIDNRRICEZ Z2HBIIERDREBREOR (BREUR) »"'H2, EEPHREGEIT7OVIL
DRI % EEERREL - TRINY 2R, EHEMREIEEZEM LI SICEREZ (CCN) & LTEHE, EDX
FRECEFMEZLDLCSIEI2WRTH S, BREBRTHDICEZ 2EFBYRICAL TRRZMNERENMEC, KE
BRAEN SR> TWVWB(IPCC, 2013), LEA>T, Z<OMFETITAYVIOCCNFEEZRET 22 &'
BER>TVWS, HRANICEREMDD R WEHT EZOCCNEFEZRET 572, KFRTIH. RRANAY
) —ICBEWTCCNZERAIL 7=,

gL, 2016%FE6H3H 68308, REAAA4Y ) —458m (35.71°N, 139.81°E) #miZHEWT
707z, ERFEMET(CCNC), EBLBEENZEDMAES (SMPS )% AW TCCNEURE (Ny¢y) &CNEURE
(Ngy) ZRBFICHE Lz BONIHERND. CCNEMLLZRDHDD I ENTE S, AFATIIBEHANS A
Y—%8B L TARIEABOENEE Z30%LLTFIC L TAEREDBIAME (SS%) DNyoys Ney& TOHES %
BIE L. k-7 —5—HiR(Petters and Kreidenweis, 2007) 2 W TIREM /RS X —% (k) 2EHH L=, T
Fog Monitor CIITE L 7= BHERE (N.,) . BROBYWHE (R, EHhBETHENEZIT >, RRAAAY

Fog

) —TRLNBERERAKROBFUANTTONLELILTEORAT—4 (EiL, 2015) &L,

ERANAY Y —CEEHILTEE N3 & RBMICN L BAE . kNS W EARBTE R, $5H
DEERRICE ZCCNEFHEDIEF -2 Y & LAERIER ShAr 7,

BRNEZSELBVETEDNTVWRHEOT -9 2L, CCNFEICDWTIHRNRIIER. Npyy& Negy & PRI
EDHEBIRAA o7, iz, TwomeyiR(Twomey,1959)& L THIS N2 HMIBHIBEHRD & S IC. R4& Neey
EDBICEDHEEIRBDN o7, ThiE, RRAAAY ) —TIREN L(DEEDNE Do clcbEEZOND, B
FAFEO.12%ICHE T DR (& N (PEARZELILTEDHER LB L2E I35, BLIUETHLONR (& Noey
EDOEDADHEED—EEABRT I ENTE,

F-—TU— R ERERERE. BERERE. BWFE. BHNBERE

Keywords: cloud condensation nuclei number concentration, condensation nuclei number concentration,
effective radius, fog droplet number concentrations
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Wet removal mechanisms of black carbon observed in Tokyo and
Okinawa

HZBK BAERL A MBS ik g’
*Tatsuhiro Mori', Moteki Nobuhiro?, Sho Ohata?, Makoto Koike?, Yutaka Kondo®

1. RRERKE, 2. RRAZRZREFZRMFRR, 3. BB AR
1. Tokyo University of Science, 2. Graduate School of Science, The University of Tokyo, 3. National Institute of Polar
Research

Quantitative understanding of wet removal process of black carbon (BC) is important because it controls
temporal and spatial distribution of BC in the atmosphere. There are two categories of wet removal
mechanisms: nucleation scavenging and impaction scavenging. Theoretically, the removal efficiencies of
both mechanisms depend on microphysical properties (size(D,.), coating thickness, and hygroscopicity)
of BC. However, the relative contribution of these mechanisms to the removal of BC and the key BC
microphysical property controlling the wet removal efficiency of BC have never been tested by direct
observation. In this study, we conducted ground-based observations of BC in air and in rainwater in Tokyo
and Okinawa, using a new observational method (Mori et al., 2016). We compared the observed
size-dependent wet removal efficiency of BC particles (RE(Dg.), defined as the ratio of the measured size
distributions of BC in rainwater to that of BC in ambient air) with the size-dependent number fractions of
BC particles scavenged by nucleation (F__ (Dg)) and impaction (Fimp(DBc)) mechanisms. The F__ (Dg.) and
Fimp(DBC) were estimated from the observed microphysical properties of BC in the air before precipitation
starts and the observed droplet size and intensity of precipitation.

The size dependence of RE(Dg.) showed remarkable differences for the observed 42 precipitation events
(31 events in Tokyo and 11 events in Okinawa). The size dependence of RE(D,.) for BC-containing
particles with D, > 100 nm was successfully explained by the size dependence of F,

cecn

(Dgc), whereas the
contribution of impaction mechanism can be dominant for particles with D, < 100 nm. For D, > 100
nm, when BC particles have relatively thick coating (shell/core ratio > 1.2), the RE(D,.) depended little on
Dy and the major fraction of BC were removed via nucleation scavenging. On the other hand, when BC
particles are nearly bare or have less coating, the RE(Dg.) highly depended on Dy, and RE (i.e. F,

BC’ ccn) is

more sensitive to the hygroscopiticy of coating materials and the maximum supersaturation of water vapor
that BC particles would experience during moist convection process. Our results show that the coating
thickness of BC is the key parameter controlling wet removal of BC, and indicate that for accurate
simulation of vertical transport of BC from the boundary layer to the free troposphere, detailed modeling
of microphysical properties of BC and atmospheric supersaturation is required especially for BC particles
with thin coatings.
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Ship-based observation of black carbon at North Pacific Ocean:
Analysis of transportation event at January on 2016
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Ship-based measurement for black carbon (BC) and carbon monoxide (CO) was conducted on board the
R/V Mirai from 18 at North Pacific Ocean (12.9 °N, 130.5 °E) to 24 at Yokohama Port (35.4°N, 139.7°W)
January 2016. Measurements of atmospheric BC particles and CO were conducted using a single particle
soot photometer (SP2) instrument and CO analyzer, respectively. Ambient particles and gases were
sampled on the flying bridge, “18m above sea level. From 18 to 19 January 2016 (around 20°N and 135°
E), high concentrations of BC and CO were observed. It was suggested the contribution from the Asian
continent air mass by backward trajectory analysis. In spite of almost same source, it was indicated that
different BC size distribution and mixing state at air mass in 18 and 19 January plumes, suggesting the air
masses would undergo different removal processes. In the presentation, we are going to discuss the
comparison with CO and other event cases in the cruise.
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