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FAHEL D LA Z I OAE I, OH I ¥ AV EHE
O BRSO EE T vk 2 DEH T

DIFEFEE AW IZBINC & 27 ¥ 7 KRATG RO

YRR D HEHE

LOWIRET - 7220024E 12213 T, L —F —FErE
HICk 3 OH 7 ¥V h Vv OlEEEEE 2 IZIEXaH» 5
FAZE L, BUEECOBTIR 2 <X 10°8/cm’® (R R
199) 2L E L7, RpNc i L 7z BRofH R
EIFHEX DI 2@ 4 X10YE/cm® T, 5 4EH
bl EVRwTLZ. %@%%é%ﬁﬂc:ourcci 2007
FICTHW 72 HAKRS L 2 (41, REAL AR 2
H@E@xéﬂ%(%@ZW&%uﬁﬁwkkwh‘
LRVET. ZoBEBEEISHMLTA Ty 7T
O, WG TE M H» 2T CTHALZTE X5 %bDT
U7, A6iE - FIE L il n e b LT oly
NEFFHINCHEII L % U7z, OH BRI, TR &
B L T, 2 DB0 NOx 4 V' v 7z E O IRETHE
SRR & RGO O 7R E ] v 7o ks
IR Y 7 ZEF NI & - CTHERICEHR T 2 2 L2
TEET. OB OH RE L BIHIfE & 2 i3 2 C
&, REAAERNERomet2BEE L £ L. 2
DR OMER, HFERE2% L OfHEETcREL
(F2M), 20#ELSEIEREENT L 0BG
nEEHRLET, EHRICAEL WS TR %
PEE L £ L7 (Kanaya et al. 2007a, b). BRI
OHS YHNVDEHEIVETH D wbIZWBEIIH D
HO, 7 ANz onT, IhETOMEHmICIIEENT
Wiz ole L7 B Y IVK T O ETORE G,
vy VOB G R EDXEETH D L ERBLE

7N

3. HER I B AR v & — - BoTitgEE L7z
DELER S Ep 5, BT v v 74 TR 2T OH il fEfE M EIc>Ww T, FA4Y -2—U vt
14 . T
12 L HO, N
s 10 - HRETI b
g 8 | LER ]
) 61 g% J & s ¥ : £ 1
g 4 1l y?‘ -'&" c Y © 2 i R P 'l',‘ B
it g A H S B i
2 * - " N A | *‘\l.ux Y
0 1 1 1 1 1 1 1 1 1
107 T T T T T T T T T T
¢ OH
N 8x10 - }E:ﬁ_‘ef:‘)l/ b
e ex108 | EWmETIL (HOZEE/E'H #R) 1
A2 P ERAl
= 4x10°
o 6
2x10
0
18 19 20 21 22 23 24 25 26 27 28 29
Day of September 2003
22X 200349 H, b - Al cBllE N HO, I P ANLB X N0OH I 2 A VIS L BT 7L & o i,
4 YRR 67, 9.



BIFOT TR T B & 27 ¥ 7 KB ROM A NI ot 521

WFZEAT ¢ O B HE ¥ v >~ — > HOxCOMP2005!C
ZINL CTHEEL £ L7z (Schlosser et al. 2009 ; Fuchs
et al. 2010). ZOHEAIIKT —& 2HEE L, HamE T
W EDHEEZFT-> TV 20114ET 5135 1 9 &, i
M HRENBHSh 3 RILKEO—ETHs4 Y 7L
UHRRAOFSOEEBIER I L Tw 2D TiEARVH
LR ORE 2 S 2 =T 4 BENRETL .
BARIICiE, AV 7 vy OGO R4 RYC & 2 i
oY HD, ThETICHAIS N TR [EERIM
RG] #51&#I L, 2O OH2HAELTHWED
Tl hrLoRESIRESN0TT. ZITH
&, A O 7z O IO RIEEZED A & OH
D [7 w3 v 7] BlA 7% S n 7z HOxCOMP2005%
FfHICAS C EDTE L HELRKRERA, ol
BoEMI Lice 7 VEEREZFIE L, BLHIMHEE 5
ELTHMIILE L7, ZfER, Coim@izini s
EETOVHELM O BEE IS LR e b, Rk
PEEsrtz2ABL, CoRNERIELE L
(Kanaya et al. 2012). # D, Z O EERERIZE
HERIciFiEZ 2 b 00, ZOME KRS IRESI N
LEK O —HDL BN b, KERA V0
FIb7zo 3wl EPBbroTE L L.
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CERRHUE L, T —RIBEREEBDO RN,
HO, DR~ DREFIEAHEL 15 LA ARSI R T 2 i
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LROWEEE DAL F F U T L, MY AL R R
70 & BEAN O B —HHL R 1003 2 B ABREAS B &
Z0~0.20MDfEE %% Z LR L% L7 (Taketani
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L 7z (Taketani et al. 2012). H—#HELOHA & ik
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LB TOFHMIETS OH 259 1 A S €522 L4
b (Kanaya et al. 2016a), S22 AT Kk S HEME:
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ZNTEHHEP O BVHRESNE L. 4V U
MLy Ficidts LAEFD PM,ilid 2 EiR L 7z &
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PEIED S 5N, PEHOREHT (72 & 21X Miyazaki
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AT & B KBFEGELDGERI - 220N k) LI
Bha)E— ey y v SEEENTHO CTHETLL
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ZH-TWET. X510, 20204 2 HIci@ENSHT S
LT EIEEE» S 0 RARESHHHE 2 v ¥
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T, AV v OFEEYWETH 5 NOx, VOC %, NOy (K
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TRYNRD L= —WH I EE SR, ANT TR
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VobtbdblirEbz (FAK), HIHOKRKGRE —2
i [EERE O NBEMEE ] OFENIREVILE
JeEKAYIC B L % U7z (Kanaya ef al. 2013a). 5 AT
W5 6 A FEFPE—-HIZ/NEDIERM 2 2 %
47T, WERDKRBUE OO fThbh b KR
BB 2B E Y, BlllShiz EC/OC A4V v Ficg
EETUTL T 5 2 LA, BABHBIN R0 THS
pEizolz0TY. WHEE ORHNET T 2 DIz,
ZNEORIZ T ER AR EOROIEWEMHAE T
BnEnohviaRESrGs 0 ETLE. A
EEENC & 2 RETERE WARETEOWE, LB
MHHTTY, 10EAM LoRRAEELZZ 5 il
T, BEOEELREVWI LWL L. WHE
iz BT OB S ICHEEE DB VAL 51
72l ¥lBHFEOLOITOYIVORIIKC EROAD
ERETHRBEIME T LY, HEICAEND
CELHDE L. ROECTRHERTADERE T —4 72
Erbd, O T OARBI DD Z 75 B IRE
PREEDS NI DO RQTG R G- 2 2R s 572 &£
(Stavrakou et al. 2016), IR —MfLL TV F. &
ERE O I IMRBE I PEEN TR EIEINTHw 20T
T, 5D 2O ERMO TH L T EPERETT
ZRILER BT, MAX-DOAS o H [ N4 #H)
(Irie et al. 2008) *°, KEAVAHEE TV L O g
(Yamaji et al. 2010), B =70V L OR#OT (Fu
et al. 2008) 7z ¥ TH %L D% EIF, Atmospheric
Chemistry and Physics #&DFi£E5 [ The Mount Tai
Experiment 2006 (MTX2006) : regional ozone photo-
chemistry and aerosol studies in Central East China
ZAE U192 NG T E /- 2 L g, SHAREL EoRk
Rl

Z o, JEARS: - B (20074F), TLERE - I
(20104F), WREGFME (20124F) < b ERBHIZ TV
FL7. 20 EFLVCENHSNZ I LoZ v
Bz 7Yy Vo “RAERICERLE L. OH LH
FEH A O G TEBY O KT D% BIEIAR T LT
WE, GEMSTT o VBT T 2 A=A LD
BEE R E %, BRTOETIVEDK»GIEMLE L
7= (Kanaya et al. 2017).
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PGS - BT EBAETL S IS 2 380, EHEL L
EEIICED LTV E T,

20094F 12 F& A3 E T O BN TR E PM, 5D BRI £
HEPERINZZETTD, Y RETROF LI Z
RZOLGTHERMENTOUERATLE. HRE25
—4E[E], 201029 HE CoOmILECOBMlT—2 %2 F
FLFeo (©&Eh 2010), [TNOBEETH PM,ys
BT E LAY Y=L E T B,
P HAR D RIS KEE D 6 OBSETH R0 ] A T 5 A
A=VPHRIBO 5T, WILTRITINRERSH 5
DTERVD, BEYEKRL LD, BYRIT~T-> T
yRKLFpk Lo vEAbE B R L, JEEE
EOKMLETLEREEZDZ L, FTLLRERA
RAEMWHEICHSICEAZ Lo LS L zoEE
BOWHIS SN0 TT. L2 AH0134E 1 H, 2241
& LT PM,s3Z OEDTATEBICEIIN 2 F TOHE
BPLoTEET. 100m EHPBATRAIBZVIELEDI
FRODE OB L, 900 1ng/m®E v S & W EE 2 HE
S, FEBLHARCHEPREDOTEE VD LES
ENDHEICHDE L BLBETLECORBMT—
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MR LTI L ERELELE %
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T O 72b DT, Bl
ETHENEEOFE S H 5 14
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REWCBIALBBETDHBE > THEE L7
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% PMps& XL T, BEEEMIEFEIZIZ0%TH LA
Vv (AFXv S o) oFBE 0 ELATY. EERA
THRMTEITTCRAV VIBERESE - REICH 2
ENLVDOTTH, FABOBMWNZEA Y~ O
2B i, FEWETH 5 NOx, VOCDELE S D
HERAHE RN 2>, EILEOFEFELEHREIO 7 — 2 % Hv
THHI L % U7z, 2 ofER, AV v Efo R HIR
HT1ENOxTH b, NOx DHIHAENTH2H DD,
#14% ORI T VOC AHIRK T L 2> TE D, %
JHETH VOC BB BRI e G6bH 5 2 L2 L E
L7z (Kanaya et al. 2016a). % DER, FlcibR7z5
TV DAY — KD EE L N L T Z Offimz B \» T
WET.

FEILTI1E SLCF & L TEH S TWw 5 BC ity
5HHRE L E L. 5EBOBT — 2 2FEHN
2\, BCREOHMZ AT 5 2 oDIETH 2 [
el & NBMERENE] 208 L CERFHET 277
HERLE L7 (555X, Kanaya et al. 2016b). Bk
MCiE, A5Eefier 5 BC L RRICHEH S 3 72
Th 5 —LiRkE (CO) LDBEEICERL, ko

ClEAsICiEAELREL -
SLEEROT, Billick-
THREE & 7 KA #% €
TN TORREER: S, [
HA (J58) T PM, 858
75 4e 0 %5 5. 73 @ 47 C 6 F DA
b, B TRENRERO
ZBOHMPRKE W] LT BHER
ERRHCERNZMRLE LT
~LELZ (£45 214,
Ikeda et al. 2015). THZ &
BRI - PR REER O I

= —
(00] o N
T T T

ABC/ACO tt (ng m™ ppb ™)

|E

BB =1 - R
=1- exp (-0.109-FE &[5k E0%4)

[ —— 0
%Q@‘;%m 0.2
1 @\ 0.4

0.6

P T T TN TR T SN TN T T NN TR W W 1

o
o

b & ORI B S
ZEHOKRETHMY LTS
., [FAEITB T B PM, i
DIz DECRIRS L 72 b, E
B 72 EIBRAVEL b A EIN

o

555X

©
[y

REIMNLDRRER

0.8
1 10 100
BEHEREKE (mm)

BC 7—% offffic CO LGk EZEAL, PEl & MRIERRE 2 o HEET
fili U 72 ST, ELRIICIE, fRTLEIC TRl S iz ABC/ACO L% fipkik

B RORRRKE S LICEHI L, Boko 8k wihs (X)) OREH

FEFTRIHE SOV TV E
Tl Zo5LTC, Bonrk

202049 7

2o HEiEE G L,
Lo 5 MR F 2 R L 7.

—75C, BARKDFEL L HICEET 5 ABC/ACO



526 IIFERIFHEE I BN & 2 7 2 7 K&T5 5 DR A Y REAE O HE

WEERZ T T WESHTOOfEr» 5 [HEHE]
ZEamL, —4T, WMEREINLY CO OHE %A
LT, EEMOEERL - BEEKE (Oshima et al.
2012; Matsui et al. 2011) OEANT R 2 LoJzE» S
MR 28680 L £ L, BEICO w»TIE, B
N7 D= % stretched exponential decay Z TV
TEDHZEDBARL, & ZIFBMEET VY BCIEEZE
WAEAR U 7B, HRHIEOMER 02, WERE D
W O», SHEL CRHlidT 2 LAAIREE D £ L
7z. #RILTo BC OFHAITE, T4 23200541 hEC
B U7z REAIBI 2> & v i) 2 MAAP (Multi-
Angle Absorption Photometer) &, JT#E Hdeds
MBAFE & 7z COSMOS (continuous soot monitoring
system) &ZEEHHL, 206 OEWHBEMED 5 EF
MOEENE%2ED T3 2 & (Kanaya ef al. 2013b) %
HECTT.
20104EDIREIE, X D IRIAND 7 27 RETG RO FE
ZFR 270, JAMSTEC O e ERITZiM [ 4 5
W ToEGEERIC b EIL, T TIR20% I X 2 HiE
TTF—2 2L C0EYT. KFEZELEL Y Vi
LB & AR T — 2 [ E 7L 0 3l (Kanaya
et al. 2019), dLMi~JA73% BC (Taketani et al. 2016)
REDPLEREFKELOOHD EFT. S, S5
MAX-DOAS &7 v VILEHH o B2 AT L
TVWELVEEZTHET.

6. RIbiESE - T7OVI - REGEEWREHE
DEEWRFEAN
Hiffi & Clol~z & 50, Bz h T, [9R0NT
H] o [R&EUE T a2 gl & 2T A&b+, OH
5 YA VIR, MAX-DOAS @21 & 5 NO,ZHHI,

ASFRMR
NTOHEERET
(&IHEH)

P ﬁﬁimﬁu
i
y
A - BULRE

WEEEMA U - RERBAT

X . xyova
Noz\ﬁi;ﬁfll 7‘5?4%]‘&// ‘\\
OH, HO,SSHIb

FE—R RIGRE R -
| BEASBER | pM2.5 I7Zovi
BESR 3
- TSYOH—-RIBRX

[

\\ CortiEtt

. w T P

INECICHbATE, [KIBES
] & T=7u VL] oAz D%
B, SR [ REMRENRALME] 28
GEE LML, Wk 2T LY
BRI OFEEE RH L TuE iz,

556 X

10

T VT REATFERE DR E U WERRICI ) LA TE
Flk TOZERESAEEZS L, [RIGESME] &
[z7ay V]| oeikeas b TEET (556
B). HO,Z ¥ 5V DA — O NOf 2~ D i
THE BC® CODHAI X 2BESHR EXZD
Wl pflcd. —Mic [RIGERE] L [=7a v
DIFFRFENETNHIIGED 5NE T —AH LD T
T8, FAEZEN S OB I 2 £ RhEHE L
T bO LR, SBRLAEEHOE L
LiwtEZTwEY. BELC [Z27nrY )L -E0
MAEMEH] dAHEEEOREHD T, k%
DI LTS 70V Loy % A R D,
F ORI ICE D D 2R T2, LORICE
HLU 7RSI b EFLTEY (&aiEy
2019), SHBRRF LENER/RD R0 BHEED
JewEFEZT0ET.

- 5%, [REMRBDELE] 2EE6 S0
gL, HERS 2 7 LWERE OB E LT v
75 tEZTOET(E6X). REARBHERUE
THh 5 RLEFE (CO) FizowTiE, SVIHED
Ja— VA Ly 7 TA 7 EDOBIBRO G IC D
&, ANHEVEEhC &k 2 HEHE ORI A, BEHEIEE
DEBAZAIE TRDO SN DEADBE L 2L Lo T
EFET. FOULALEHICILZ BT, KRATGHT
ROB R TOEAMRITIERTT. 3fichiz AR
D ANTA A GOSAT-GW Tix, CO, CH,& NO,Z[F
BHCEHAT 25HE & 2> THE D, EHOAKESRIETE
FEEEICERIS 2 NOEBRBHRBED v —h — L ATz L
T, CO,DIK - FARMTELrTEMTEL L
o TwET. HEOEHLRLVEDX Y v T3 E 7
RKEWTTH, ERHBZHMASLEMORHICEI L Tw
J726 EEZXTHET.

7. RROEBRE, SEROARMKE

Plhwilzkdic, hong TOREDLL
X, HARESH L&D, FE-EE-vv7 - FA4Y -
TIVA AT K@ e £ L DEBIL R E
iz TtEonboTcd. £, EHEAYV o
v yav (103C) R, K&ty L HBkiG ke
T 5%ES (iCACGP) VvV vZ&H, IPCC D6
KEHMREETOLE a—2F 4 ¥ —, FAVOHEA
frizet®ic & 2 727 L2280 (EMeRGe-Asia) OEHN
7z Eoyigc, EERWRETLRIIMES 2,
MREOZFNLF—L LTCEE L. REAGEICHL

YRE” 67, 9.



IIFRIFEE I8N & 2 7 2 7 KI5 3 DR A YRR O HE 527

LTI ELHD ETH, 514 HEBRO EBFERE,
PACES (Air Pollution in the Arctic : Climate, Envi-
ronment and Societies) ¥ TOAR-II (Tropospheric
Ozone Assessment Report, Phase II) 7 & IGAC (Hh
ARG ZER B RZRETE) o7 7 7 4 €7 1 ffE
v Ed, EEEHEZBELL CwELLEZEITY
9.

REBEICHLDF¥ v U 72 RBEATH OS5
ECAZMBRET, BV MUA—VEEHDHLIL 2
DEFEKED L ETLRY, YV v ENET 02 X
BH% 57 L EIZ R 7R o E ke 6 e
bDOTLR. 25 L7 [HL] 2EnTiC, £/, [1E
Ll ecohk] Lo M55 2K, &5
IiE, HIERBREERTE IR (S Kb b [l 5K
HTHDILEREILSBROFATHELVEERT
WE . [WEIGRNIHIREE 2 & OBERDIEE
fiFe UHBBRERES & H AR W RIS T T T B IfE—
DINVEN] EwZErbLNERA. £ L7H
HDloIcdh, FER»O2RE T, ~BXoMEE
HEZLCWIF 2L IC L TR EF. wEICAD
9, AR - AfeE L KRGS O BRI O F
WRATHMETTOT, %L ESZFLALLE
FROWZ L ET.

E il

HARDHER D SHER 7 0 v 7 4 TS 27 L
ANEHBTw WO Bk, TRoRETH
DERRIEERICE TEEH I LET. ootz
RO I A (&Il Hmiided, Bl ik,
IR TR, FHEARK, IR ER, EAERRK),
WEIk7 vy 74 7 %Y — FSNBEFRERE, KA
FLRCHISEE T BT ERIC 72 o 2 BEP OGSk, KIER]
EAE, hEEESE, BEm R E T oY 2o b
TR - /IR BRI B, SR
RS, M2 IR, SN R, MG T
4, ERMEHEK, KRR, SHET, SENE
FERICHELS BILE L EF 3. JAMSTEC T [mf -
TLROE S A, EICATELR, SBAER, &
HEIMER, MTAX—K, BEHE—K SIIHER WM
JIHEZ K, Prabir Patra [X, 1Lt—fRK, MiHENK,
HBERIEIG, HiRA=2K, M EK, Pakpong
Pochanart [G, Xiaole Pan K & O#HELF— LT — 2
D CRAFH TR RRIBERTELTHATL
7o, WO TEHHB L LW 9. £z, MCFEHETSd:

202049 7

WA AR AR O HEIC D w2 LET. EILER
WFIROETH R — Pz izt #Ea 3 2
ZT R, REILE - AV v a s a2 B T
S5 ER - BRI EER, RRE L CEALHE
T2 T 2R TREROHRE, TPCC BERE
R, A E RSSO B L BT, B
i (EEEE2-18037% &), JST, JSPS, SUEBRMAE &
EOMEZICDTANE Lz, LR L LT
7.

z £ X B

ot B, 2014 @ R&SOMESE. SHEENE, 432pp.

Finlayson-Pitts, B.J. and J.N. Pitts, Jr., 1999: Chemistry
of the Upper and Lower Atmosphere: Theory, Experi-
ments, and Applications. Academic Press, 969pp.

Fu, P., K. Kawamura, K. Okuzawa, S.G. Aggarwal, G.
Wang, Y. Kanaya and Z. Wang, 2008: Organic molecu-
lar compositions and temporal variations of summer-
time mountain aerosols over Mt. Tai, North China
Plain.J. Geophys. Res. Atmos., 113, D19107,
doi:10.1029/2008]D009900.

Fuchs, H. et al, 2010: Technical Note: Formal blind inter-
comparison of HO; measurements in the atmosphere
simulation chamber SAPHIR during the HOxComp
campaign. Atmos. Chem. Phys., 10, 12233-12250.

Hilboll, A., A. Richter and J. P. Burrows, 2013: Long-term
changes of tropospheric NO, over megacities derived
from multiple satellite instruments. Atmos. Chem.
Phys., 13, 4145-4169.

Ikeda, K., K. Yamaji, Y. Kanaya, F. Taketani, X. Pan, Y.
Komazaki, J. Kurokawa and T. Ohara, 2015: Source
region attribution of PM, s mass concentrations over
Japan. Geochem. J., 49, 185-194.

Irie, H.,, Y. Kanaya, H. Akimoto, H. Tanimoto, Z. Wang, J.
F. Gleason and E.]. Bucsela, 2008: Validation of OMI
tropospheric NO, column data using MAX-DOAS mea-
surements deep inside the North China Plain in June
2006, Atmos. Chem. Phys., 8, 6577-6586.

SRR, 2008 @ REEMELTHNEE2ZE L T, KRR
L =2 —2A L% —. 18, 4.
https://jpsac.org/wordpress/wp-content/uploads/2017/
05/NL18.pdf (2020. 2. 17H]%)

SAAM], 2014 1 HAD PMysld £ TH 6 £ 5 D~
HROELGE S 5~ BEATRBERER®RS MR
TRUBEEEMEZES (E2R) #HEL
https://www.env.go.jp/council/07air-noise/y078-02a.
html (2020. 2. 176%)

11



528 PIFERIFHEE I BN & 2 7 2 7 K&I5 5 DR A Y BEAE o HE

Kanaya, Y., R. Cao, H. Akimoto, M. Fukuda, Y. Komazaki,
Y. Yokouchi, M. Koike, H. Tanimoto, N. Takegawa and
Y. Kondo, 2007a: Urban photochemistry in central
Tokyo: 1. Observed and modeled OH and HO, radical
concentrations during the winter and summer of 2004.
J. Geophys. Res. Atmos., 112, D21312, doi:10.1029/
2007JD008670.

Kanaya, Y., R. Cao, S. Kato, Y. Miyakawa, Y Kajii, H. Tani-
moto, Y. Yokouchi, M. Mochida, K. Kawamura and H.
Akimoto, 2007b: Chemistry of OH and HO, radicals
observed at Rishiri Island, Japan, in September 2003:
Missing daytime sink of HO, and positive nighttime
correlations with monoterpenes. J. Geophys. Res.
Atmos., 112, D11308, doi:10.1029/2006]JD007987.

Kanaya, Y. et al, 2009: Rates and regimes of photochemi-
cal ozone production over Central East China in June
2006: A box model analysis using comprehensive mea-
surements of ozone precursors. Atmos. Chem. Phys,, 9,
7711-7723.

SO, TesX—, AN+, BRH— SEARE B
PO, 2010 © AUMARITTE IS B 1) 2 4E PM, B B i
B E A O KA BREE R A HE DS, RABRBIF 25,
45, 289-292.

Kanaya, Y. et al., 2012: Comparisons of observed and
modeled OH and HO, concentrations during the ambi-
ent measurement period of the HOxComp field cam-
paign. Atmos. Chem. Phys., 12, 2567-2585.

Kanaya, Y. et al., 2013a: Overview of the Mount Tai
Experiment (MTX2006) in Central East China in June
2006: studies of significant regional air pollution. Atmos.
Chem. Phys., 13, 8265-8283.

Kanaya, Y., F. Taketani, Y. Komazaki, X. Liu, Y. Kondo, L.
K. Sahu, H. Irie and H. Takashima, 2013b: Comparison
of black carbon mass concentrations observed by
multi-angle absorption photometer (MAAP) and con-
tinuous soot-monitoring system (COSMOS) on Fukue
Island and in Tokyo, Japan. Aerosol Sci. Technol., 47,
1-10.

Kanaya, Y. et al., 2014: Long-term MAX-DOAS network
observations of NO, in Russia and Asia (MADRAS)
during the period 2007-2012: instrumentation, elucida-
tion of climatology, and comparisons with OMI satellite
observations and global model simulations. Atmos.
Chem. Phys., 14, 7909-7927.

Kanaya, Y., H. Tanimoto, Y. Yokouchi, F. Taketani, Y.
Komazaki, H. Irie, H. Takashima and S. Inomata, 2016a:
Diagnosis of photochemical ozone production rates and
limiting factors in continental outflow air masses reach-
ing Fukue Island, Japan: Ozone-control implications.

12

Aerosol Air Qual. Res., 16, 430-441.

Kanaya, Y., X. Pan, T. Miyakawa, Y. Komazaki, F.
Taketani, I. Uno and Y. Kondo, 2016b: Long-term
observations of black carbon mass concentrations at
Fukue Island, western Japan, during 2009-2015: con-
straining wet removal rates and emission strengths
from East Asia. Atmos. Chem. Phys., 16, 10689-10705.

Kanaya, Y. et al., 2017: Observed and modeled mass con-
centrations of organic aerosols and PM, ; at three
remote sites around the East China Sea: Roles of chem-
ical aging. Aerosol Air Qual. Res., 17, 3091-3105.

Kanaya, Y. et al., 2019: Ozone and carbon monoxide
observations over open oceans on R/V Mira: from 67°S
to 75°N during 2012 to 2017: testing global chemical
reanalysis in terms of Arctic processes, low ozone lev-
els at low latitudes, and pollution transport. Atmos.
Chem. Phys., 19, 7233-7254.

SRAR, rast—, BIIRE, 2019 @ REPHEOEME S A
FrraVVKTOF v 54 EHEL BRI, 24(1),
53-61.

Levy, H., 1971: Normal Atmosphere: Large radical and
formaldehyde concentrations predicted. Science, 173
(3992), 141-143.

Li, K., D.]. Jacob, H. Liao, L. Shen, Q. Zhang and K. H.
Bates, 2019: Anthropogenic drivers of 2013-2017 trends
in summer surface ozone in China. Proc. Natl. Acad.
Sci., 116, 422-427.

Matsui, H. et al., 2011: Seasonal variation of the transport
of black carbon aerosol from the Asian continent to the
Arctic during the ARCTAS aircraft campaign. J. Geo-
phys. Res. Atmos., 116, D05202, doi:10.1029/
2010JD015067.

Miyazaki, K., H. Eskes, K. Sudo, K. F. Boersma, K. Bow-
man and Y. Kanaya, 2017: Decadal changes in global
surface NOx emissions from multi-constituent satellite
data assimilation. Atmos. Chem. Phys., 17, 807-837.

Oshima, N., Y. Kondo, N. Moteki, N. Takegawa, M. Koike,
K. Kita, H. Matsui, M. Kajino, H. Nakamura, J.S. Jung
and Y.]J. Kim, 2012: Wet removal of black carbon in
Asian outflow: Aerosol Radiative Forcing in East Asia
(A-FORCE) aircraft campaign. J. Geophys. Res.
Atmos., 117, D03204, doi:10.1029/2011JD016552.

Schlosser, E. et al., 2009: Technical Note: Formal blind
intercomparison of OH measurements: results from the
international campaign HoxComp. Atmos. Chem. Phys.,
9, 7923-7948.

Stavrakou, T., J.-F. Miiller, M. Bauwens, 1. De Smedt, C.
Lerot, M. Van Roozendael, P.-F. Coheur, C. Clerbaux,
K.F. Boersma, R. van der A and Y. Song, 2016: Sub-

YRR 67. 9.



IR FHEE I8N & 2 7 2 7 K&T5 5 DR A RGO HEHE 529

stantial underestimation of post-harvest burning emis-
sions in the North China Plain revealed by multi-spe-
cies space observations. Sci. Rep., 6, 32307, doi:10.1038/
srep32307.

Stone, D., L. K. Whalley and D. E. Heard, 2012: Tropo-
spheric OH and HO, radicals: field measurements and
model comparisons. Chem. Soc. Rev., 41, 6348-6404.

Taketani, F., Y. Kanaya and H. Akimoto, 2008: Kinetics of
heterogeneous reaction of HO, radical at ambient con-
centration levels with (NH,),SO, and NaCl aerosol par-
ticles, J. Phys. Chem. A, 112, 2370-2377, doi:10.1021/
jp0769936.

Taketani, F., Y. Kanaya, P. Pochanart, Y. Liu, J. Li, K.
Okuzawa, K. Kawamura, Z. Wang and H. Akimoto,
2012: Measurement of overall uptake coefficients for

HO, radicals by aerosol particles sampled from ambient
air at Mts. Tai and Mang, China. Atmos. Chem. Phys.,
12, 11907-11916.

Taketani, F., T. Miyakawa, H. Takashima, Y. Komazaki,
Y. Kanaya, X. Pan and J. Inoue, 2016: Ship-borne
observations of atmospheric black carbon aerosol parti-
cles over the Arctic Ocean, Bering Sea, and North
Pacific Ocean during September 2014. J. Geophys. Res.
Atmos,, 121, 1914-1921.

Yamaji, K., J. Li, I. Uno, Y. Kanaya, Y. Komazaki, P.
Pochanart, Y. Liu, M. Takigawa, T. Ohara, X. Yan, Z.
Wang, and H. Akimoto, 2010: Impact of open crop
residual burning on air quality over Central Eastern
China during the Mount Tai Experiment 2006
(MTX2006). Atmos. Chem. Phys., 10, 7353-7368.

Promotion of Integrated Understanding of Air Pollution over Asia based
on Observations using Spectroscopic Techniques

Yugo KANAYA *

* Earth Surface System Research Center, Japan Agency for Marine~Earth Science and Technology (JAMS-
TEC), 3173-25 Showa-machi, Kanazawa-ku, Yokohama, Kanagawa 236-0001, Japan.

E-mail: yugo@jamstec.go.jp

(Received 26 February 2020; Accepted 30 April 2020)

202049 7

13



