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Abstract

In the coming decades due to continued, rapid industrialization, East Asia is predicted
to be the largest anthropogenic emission source in the world. Because of long-range
transport, air pollution from East Asian emissions could have an impact on other regions.
This article reviews the long-range transport of air pollution in East Asia focusing on the
regional-scale and continental-scale inflow and outflow of air pollution in the region. It
was found that the transport characteristics were dominated by the East Asian monsoon
regime. The inflow of air pollution associated with trans-Eurasian transport of air masses
by westerly flows from Europe to East Asia, and outflow air pollution associated with
regional air mass transport to the rim region, as well as trans-Pacific transport from East
Asia to the Pacific and North America using both observations and model studies, were
verified. The influence of boreal forest fires on air pollution in East Asia has also been

clearly identified.
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(a) winter monsoon (b) summer monsoon
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#i17: Ahrens (1994)
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lelyuildnengieiniluganuniuinniggiou

Newell & Evans (2000) lafuininsindeuiivesiaeinadidlsdGouas glinineide
Ingdnaeaiuniauyfii lduaesdgn 100 83 ANduUazRgn 20 srnaneuwmilevessemnalng
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msunsnszargluszeznilnavesuanynivenaainniveglsugiodensuaen
nsuninszeveafivmsonAlaevialy Sniameldanmermaiidesiueliae
anmzafiveINA Ssaninsansnialdmeulfausousnuiuafivmeniadunemly
4 Tunsunsnszagluszermilnavesafis mndulussduneiuniuvdodussormaans
suilamms annguafivniseniebueradonusamauguusasiemsly esinms
ranfuaInAseutnsluvnizunsnszas uazennsIvaeuliisas Usinarnududuvewaiiy
fifstufisadniios maunsnaznslussesmilnavesafivnsormaannivelsugioBens fu
901 (Trans-Eurasian Transport) gniinnsarrinistuludnuaeuil Failfenuimansois

a L4

uariaail Weieuiu nmsunsnszangluszeznelnavesuaienisonimindnassunadinglu

Y
=

lan Mg MNVIVLWETWIMALNSWUETN (Trans-Pacific Transport) #38 ANVIYBEN T
uvNAMsUeRLALAN (Trans-Atlantic Transport) n1siedeufivasnasInALazyaiiulueIne
vesaoauvastiy (Angnnsendalasnisniaudeu (Convection) nislasuuitsnyeiniemii
mammﬂ%ulﬂgj%y’uwgimiwal,ﬁﬁ (Free Troposphere) wazunsnsyaenolilngauns Tunnidy
srgymaaeiuilawnslaegaivss@vnin dunisunsnszanglusseemalnavesaiumig
pmeniglaudiadensfusen asiiavuniafiuniy TnesiAntuiivinnasigagauasd
anugeszsusnTlutunEinslwadios vioorAaluduusssmaiioginiuialan (Boundary
Layen) msunsnszeludnuasdaginuisadonmuresoniageasdnsuaunauiniuanie
Tuduiuidesaneglndfiuinlon lduafwnsemenaumanuivenniasousalusasi
naeMAAABUTIINIRE FuaniazFoasadluiian

MsAnwIAEIfuNsITITIRnsUNsRsE v matiumse mAnYUglsUinduede
gefildunnin msTauaivsdngig 6]lﬂdwsLﬁuiza3smvﬁam'ﬁmaﬁ]i’mLﬂuﬂ%y’qmnﬁﬂﬁﬂﬁ’uiu
Vﬁﬂsﬂjﬂ Y59 Qﬁmm@ﬁ&mﬁuaaﬂ (Monks, 2000; Pochanart, Akimoto, Maksyutov & Staehelin,
2001) Mafilaifimsnsinfauafivmsormeludunansosniaiiuriviidivme vilsinsiaed
foyairumsunsnszaeszeslnavewaiwluniviedovinldonn ogslsfinm deyaieatu
safivnsornanislunaiunivviniifedtihsiannsoriliisudlafunumesanisuns
nsyareszeylnaainnivelslle
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Pochanart, Akimoto, Kajii, Potemkin & Khodzher (2003) lavi1nsasiainuaziiasig
Tolouuay CO Tutasd 1997-1998 luanfinsaainde Mondy whegluiiuifionalulsdse
mangTuanvemeiasuluaia wagnui asnafiadeufitnanglslasiuinm Tolsuuas
€6) qqm'wmammﬂﬁm?{auﬁmmﬂﬁnmﬁu Tuszau 2-3 ppbv (@uluiududulasuiuing)
uay 6-14 ppbv AuAFUTUBYfUNANIA nenTni Mukandluami 3 Syt weeined
indoufiinglsingsletBong Susensennudigs awaciinames CO Thnnniunasna
findeuiinoauiiii Tnsfidlefnweuduiusssvning audiduves CO Tumnasne
uazszeznafienmalilunisiadousnainglsuings Mondy suidlesnasmaiunisanglsy
1189 Mondy CO aganasludni 2 uaz 6 ppbv seiulugavuniuazggounuaiiu Fadudu
1 dovafiwvnseniafinisuninszaneanglavundueide uafiviuazAesiioasuaznaunany
dhivanmennaduiiarernusermnunaasilavafivuunsaivglulanarmiviedensuuy

Crutzen aduininemanifiagliiuneialuusluamviaiivazane Téinsnea
fouaRunsemelussduiiuinlunivieds Tnsordomasnlvaensudledize lulassnis
TROICA (Trans-Siberian Observation Into the Chemistry of the Atmosphere) ﬁ%’jﬂ‘ﬁlam Tu
Wouwieu 1997 wuiilunssalianensudledBe Usina CO TuuTnuassdgnd 45-65 aem
argani luuinaeesdygail 80 s aguszun 30 ppby wavazuin CO TuleTBungIumnay
lasunansgnuannsiiamuaium19ena (Advection) 31nelsy
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unasnuidauaiwnigenralugisienaunarsuaznisunsnszarglusseznivlnagiode

Azduaean

naeMATindeuiiiiggiinmedens usenlnsauusguggvun enaldsunansyny
Nnuvsiudnvesuafivmsornianelugs@e (lsuazieide Tiluammneindunivinade
f) linnaenaduaylFsudvinannunasdsluglsuvdeld faudvmeuuuvesnianans
813108 aduiiuivimmile (Boreal Forest) udmsnnuaglifuvadsgnamnssuaunslg
willouluglsunseginmaedeng fueen InUrvunalwglulediGeansatulai Wuunasiuia
yosuaivnseIMAfiddyuazansndmansznusiogiiniaelns Suenld (Shvidenko &
Nilsson, 2000; Wotawa, Novelli, Trainer & Granier, 2001) WU luwanisneuwdavseluledSey
szusnsstuuvdsiLinuafivangnamnssy ludnwasii luvasivafivsenefignudes
snuaiwysgaannssutuiatuaiauenaenedluiuiifuiuey TiasAauasda
suusausndsiulUnuanuiiuazannzonaveusias UiAs v ludfiougu o1mauiaay
fUsmnamus wulugglulinduasdisngfeustenglulisnswesd 1987 uasl 1998 LTl
Tuwanmeunievesesidenaunaninnusuusaluiivey

TRl Eanuguuss anwermauagseiumlUvesafiunise1ne (Background
Air Pollution) Tugdimateieny Tusen avanansoldsumansenuaninitniy taomaiiedoud
NuUTRlvYAsuLse wlisunafivmeomeaiiiatuluiinasnn weeriildldamsonsa
aouUSunmafinflenannundsiiialuglsudeivsinadesndild fnmsasanumaiiiuiu
vosUTNaivneMalulsiGouaz glinaelens Tueenlurigioukarluliisas Tul
1998 wazasuininainuansenuvaalnil fawanslunmil 4 maUsuifisumadsundasmes
CO 7 Mondy luleis wag Rishin Fadungmemeumiovesdiu wuin mnududuesing
Co ﬁaaaqﬁqﬁuaﬂwﬁﬁaﬁﬁmﬁaLﬁwﬁ’uﬂgu q Tnewanzeg19Bad Rishiri iosanlivily
TggFounarlulitng ¥ 1998 SafetusnasledZons usonuazelufirmefinmsunsnszane
33831ﬂﬁiﬂ€fﬂﬂﬂﬂmﬁ@‘uaﬂijﬂuiﬁ (Tanimoto et al., 2000; Pochanart et al., 2003) Wanan
Rishiri W& fidanil Moshiri waz Rikubetsu luinigaenlnlamnanoumievesdiu Ansrany
USinaumadutl CO C2H6 HON Tuduluussennaiadesas 54 — 65 (Zhao et al, 2002) L
manansvesdu fimsasanud waemannlsdiFelutadlnilud 1998 il CO uaglelvu
Tuduussenniafl Happo Wisitu 29 ppbv uas 5 ppbv muddu (Kato et al., 2002) nsAnw
Tnguuuinaesannzanianuii i luwaneunilovesyiside Tudieu wguaiau 1987 vl
Usunaulelyy ‘mm’mmﬁaﬁuaqzjﬂmﬁmﬁﬂmm’h 25% (Phadnis & Carmichael, 2000)
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17i3ﬂ: Tanimoto et al. (2000), Pochanart et al. (2003)

nsuWINsEBYesaRENIseINAIINuMaTLannslugiinALaznansEnUsianiinAy

nalnuasanvalzyaan1sunsnszay

ogafilsinandsludrediu nalnmsindoudhemaemanazmsunsnszanevesuaiiuly
szoznnalnaningiinnaedonzfusenlasauusay szuansiiainnisnalanisindoudie
naeMAkazaafivanglslinsnluiviededainanianuaiivnseiniaidundn Svswa
vosaumsaslugiinaedons fusenazyiiliiAnnsindeuiivenseuaauiuanledifouasnsvus
aueUguINNYNALNILUETnLaziAevdaurannINAReAuRalUNInE TusenyFons Tu
ponidunie fimmamandeuiivemdonanunaoimeasuasuusngiiatu FilHAady
yandndiuafivniserniaangiiniaeifens fusenazanunsauninszaeluniimaduldetnel
Usgdndam mmﬂﬁamjuLLazsdgummf%nz:uazagﬁﬁwzgﬂéﬁ’ﬂﬂmmﬁuaaﬂLammﬁauazaﬂ
JugseiunsinsTnafioslonalnmslvadouresoniaussammilsdeidedn warm Conveyor
Belts (WCBs) lngagthuiaoiniadnlugauns Sunnuasianidiuamaymsiula WeBs 2z
mammﬂﬁﬁﬂ%mmmaﬁwqﬂuizﬁuﬁuﬁmamﬂﬁmﬁLal,%amzﬁ’uaaﬂ {?T’uwiu%nmazagmﬁ 10-40
aNGY VLUUﬁasﬂu%u’uUiimmﬂﬁ@ﬁumuLﬁumwawmEﬁ'iLﬁﬂiummawsl,l,ﬂ%ﬁ?\lﬂmﬁau’%nmazagm
7l 30-60 vem vgslsAnu vnsE WCBs aRunasmauigrsanumeanvsiiilunaude
yhlviafiwvnsormaiiunsnszaelufumasnmannginiaeldens fusonideasasnouds
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nalndfyBnegislunisunsnszangluszoznslnavewaiivmesinaiiueniuioly
911 WCBs Afie n1sluasen (Outflow) lusedusilusnasinandsuuitgnzenmeiu (Cold
Front) uafiwnsennmannuvasinialuniiniaeeny Tuesnanunsaazauimluseninnmisiia
ndouaunaINagslugarukargaluldng LLasﬁlumqsd’NL’Jamaﬂwﬁazauﬁaﬁ%gﬂﬁqm
dluluduusseniafiegfaduialanuasduusssniainsnaflesseduinflegudsuunteny
oAy Maedoudvoinseiaemaludnunzd ﬁﬂﬁmaﬂwﬁazamguimaiumﬂﬁyuﬂﬂsum
wodny Tusenunguinameilatu guunedliniu vieenamannluwagudgnsls luggieu
ynAansnanufeuiisuusiuasivszdninings vafivmenialuginae@ons Yuoen
ansnsnfizeniituegluusseniedulnslnafiofssfug nssuaomationadilunaudiunssua
aulduanuinamdeumnunaemageniun vilvinafivaingiiniaedens fusenileniad

zNsnszg U TunndIneiueannalevsawauLLALABS ISR ULe

NISUNINIEIBNANEIINYANIALLTEAL TUaaN

NsuNsNIEAeNafivINYinAeBeng Jueen (East Asian Pollution Export) a1
adduiivensuiuily BudlefinnsandszfiunisifivvesUSinasafivniieiniainuves
fudalugfinieiluiiagtuuazewanuds wumisdinruadlefamansenuiiozaumng
Unafuafivmsennmazdaaluie lidasdu weiliginie wmaymsudiin uaznanseny
szezlnaegranivanisnuvilouaselsy Uaffe et al.,, 2003a) wnasiiliauafivaingiinialede
ngiusengnitarsainfidneniwitagyiliAnuansenulusgiulanldunnniuvasiidnuadiy
Mnvveuinuniievieslsy esneglutinaarigaiiiniuaziafivmaeiniaiinisendy
Jugiuusssniaseiugdlfestediuszavsamm (Wild & Akimoto, 2001)

msunsnszaeszerlnaangimaedens fuseniifiudutafonansynuaingu en
1 Tadg (Kosa u3e Yellow Sand) antufinsianelulssmadu ludmneiluasamagms
waRinAewmile Turaaggluling msunsvesduaresdlaasiauisadanaldannineie
pfien Sea WIFS Tnemss ludiiinguussfuazUnaauvinliviauide veaslosildsunansemy
Tutssmanmuasdu anasegnedninu suienadunsldlunivewsnunile wu sewing
Woumweuvedt 1998 uay 2001 nansAnlusrezramuinaziinsnzduresasuafivan
gaavinssueng q vuduazesdlagy Sunanuvasiidalnssamidesaliusngmaniiiine
AoquaTIBILIL RNy

paneiwesgiinaedony useniimsnsaiauafivnsenmadudnaunnuay
fifoBusiuh nszudemAfnanause funnfsasrnuafivonneiurivissiemsend sz
Fu sgiiviinamsuafivmsemaideUuoggininnaemanuniiavnedu (Pochanart et al.,
1999; 2002; 2004) wennd léilassnsnsiainansuafiumsomeluusnuiufiasnsyua
omluaoenaingianed lasinifovansnduanumnussme ludnvarilunuisensats
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ffurunalnguasnds ldhagdulasinis NASA PEM-West A Tuggluliisas® 1991 Tasenas
NASA PEM-West B Tuganuniuasgqlulingy 1994 lasan1s TRACE-P lugauuniuazgelbulsd
AU U 2001 Wuwdu ynlasin1snsianunIsunsnIzeuaivanginaedens Jusenlietg
fitfuddty fhegratu Tnsasamuastszneulelnsansusuiiiduansdgn 150 ssrlummanyms
wBTnFaAn N snluiideng o 2-3 3ulasanisdmalagliiedosduognau MOPITT
fnsranusedu CO Miutudussormilnais 2500 Alawms Tuthsanugs 2 - 4 Alawns B9
wideniiiaunangiinaedeny Jusen
mafsduremafivnsemannwasrudaluginaeions fuserlutaummsyi
rsnaufaiiagiiy shliinsaamsaii kanssnurngineiveuafivmenidlussaulanae
qaﬁuﬁaa 9 ﬁmwm%wudﬂai%u’luwﬁw‘iﬂuﬂizmmﬁﬂmﬁwﬁuﬂﬁsmm%@aaz 1-2 dolsyminig
T 1969 - 1990 aiiimMsAIUANUIINGL NOX Waw VOCs Toyadinnladl 1989 — 1997 w vgjine
Tofunn wui finsifiudedesay 2.5 vedlelwufiunsnsyangmnnuvasiidnuumaituiu (Lee,
Akimoto, Nakane, Kurnosenko & Kinjo, 1998) uAnuluvsnailmySunnvemivouisn A
MsnsIanUMSiRu 10 ppbyv vedlelvulutanan 18 Juesyn 1980 Ineftursdauenafianve
nNMIUNsNsEgszezlnavewaiivnveImmngiinaeleny Jusen Uaffe et al., 2003b)

unasy

uneifumsiausyymuafivmsoniauasnsunsnsznslusseylnafiieides
funiviedelnewiulud QﬁmﬂLaL%ami’uaaﬂ%alﬂmmmﬁﬂLﬁ@ﬁéﬁfysuamaﬁwm 9 floan
MnnsiagRanIsIegTIafluteEmmsTeinIuL InMsRnvIndl 9uided
Rendosiunmsunsnszansesnvesuaivnisernannginaedens usenlugginedu 9 3
USnasnnninniddeiiiendestiunisuninszansesnesuaiivnsenieingfiniaduiten
Twedeny fueen awmamiailosnan luefaiiiuaniuddesunsuninseneesuaiiumg
omlusziunivinasdunuidesilasedearusuiiennaemhsnusiusssuussne
wazeusdlelussiuunnnd deddniteduuimeana Jenhssmdiannsalynpidely
gl asdunfng funniianudussdiauinafnfunanssuresaivanyivieds
flnailvenimeaveswueadundn Tuvazdl YszmdlupgfanaedensTusenios @y
Ussimardaiaun (endulssmadiusazenatusannivaliluiagiv) Sdimineinsidia
dmsuaide saluds ﬁzwmaﬁwwmmﬁiuqﬁmﬂLaaﬁﬂuﬁmmﬁwLL’NLLaza'aulm@iami
Unmegdansnsaie (Wulyymuaivnsenmaludsemedu) sgdlsinu Tudagusenisimuw
NMATeAnemansuazmalulad pudluiunsimungeaivnssy lneandeanusiuiely
seAufiinalarszauunnAi liusemaluginiaelens fuesniinanuiduuaztayans
Frusaftensenmeidluszduvissiu seiugfinin uassedunafiurudnmesoas suzanniy



Aansd wauisa

NSUNsNIEeTeaiwisduazaanNINNlin AL LRy TueaNazgNAIUANLALEANT L
anadudAgy luglinaedeny fueen auusauasdutadendniiiinnisaewmeewadiy
PNuvamiaguvamils auusauggseuazthaeMafiara A IUT AN NSy
Wi Usinamaiiwluga lanmas dauauusgugnrun sdiuiaenmanideluluimeuaiv

a = Y ] YA aa o A o a
nMeeInFINNiinAeWenz Jueen IWgwaweilaviy uaynsuudiin nalnamdniaviuadiv
TusgAuiuRTulugussenniaduuuiasunsnszanglulusseznislng Aifle Warm Conveyor
Belts MsAnwilagn1snsiaiauaziuuiaedhuiunfinssuaandluasenangiiniail anunse
figaufdvnavainisunsnszaneuaiivangiinaedens Jussnlailudlvg dwuafivain

= N ] Y oA P ) a o v o = @
nivglsuagunsnszaredignivieletu dnazfamnnsianilusedudiuwaziieatsluiu
anroINANA IVl dreuditazen Unannsuuleuvesuvasiiiiauaivuuin
Tna) snulunsdlifalnieuialveg aganunsadmansenuseUsunauaiwluiaa N AnLng
nsranele dmsunisfnwinnsainuaiividigoinaedony Tueenainniveglsuliuile
Uoedu winaunsadudunsunsnseaneuaiivlussezsveglnagioeld e s wuindnina
vaaunaaniiiauaiwlunivglsudwmansenudenunineiniauasdanindeneininieide
nyJupenteundn Bvswaveuvasiulauaivlugiiniaelieny Tueeniidwansenuneiuiliay
WuuTmmeragianaedy unaynswldin uaznivewisnimile Bdlueuendulnaudy Ins

L a a - ' I o a = o o
AANSII USinauaiivinsenmiafignudeeunannuvasniialunivelsuazasiivien1vanas
A linansgnudenunmeniauazduindauluginiaelensJusaniovamsely
wWaguwdas lumenduiunsiaungeamnssuegeiaitiedlutigiuiareunandulnailazdaa
Tipfinaedenyiusenduunasiauafiviivefanlulan uazddvsnasenunineineauay
dunndeulugiinAduliiuannIu

LONE1S919D4

Ahrens, C. (1994). Meteorological Today: An Introduction to Weather, Climate, and the
Environment, 5th ed. Minneapolis; St. Paul: West Publishing Company.

Akimoto, H. (2003). Global air quality and pollution. Science, 302, 1716 - 1719.

Andrews, S. Q. (2009). Seeing Through the Smog: Understanding the Limits of Chinese
Air Pollution Reporting. China Environment Series, Issue 10, 2008/2009. Retrieved
June 1, 2011, from http://www.wilsoncenter.org/sites/default/files/ces10.pdf

Bey, I., Aumont, B., & Toupance, G. (2001). A modeling study of the nighttime radical
chemistry in the lower continental troposphere: 1 - Development of a detailed
chemical mechanism including nighttime chemistry. Journal of Geophysical
Research, 106(D9), 9991 — 10001.



wafivnsomidluszaugiiniauaznisunsnszaneluszseenislng: (1) giimaedenziuean

Brimblecombe, P. (1999). Chapter 2: Air Pollution and Health History. In S. T. Holgate,
J. M. Samet, H. L. Koren & R. L. Maynard (Eds.), Air Pollution and Health (pp. 5-21).
San Diego: Academic Press.

European Monitoring and Evaluation Programme—EMEP (2001). Emission data reported
to UNECP/EMEP: Evaluation of the spatial distribution of emissions. MSC-W
Status Report. Oslo, Norway: Norwegian Meteorological Institute.

Environmental Protection Agency—EPA (1999). National air pollutant emission trends,
1900-1998. Report EPA-454/R-00-002. Research Triangle Park, NC: Environmental
Protection Agency.

Jaealé, L, Jaffe, D. A, Price, H. U., Weiss-Penzias, P., Palmer, P. I, Evans, M. J., Jacob, D. J. & Bey, |.
(2003). Sources and budgets for CO and O3 in the northeastern Pacific during the spring
of 2001: Results from the PHOBEA-II Experiment. Journal of Geophysical Research,
108(D20), 8802, doi:10.1029/2002JD003121.

Jaffe, D., McKendry, I., Anderson, T. & Price, H. (2003a). Six ‘new’ episodes of trans-Pacific
transport of air pollutants. Atmospheric Environment, 37, 391 — 404.

Jaffe, D., Price, H., Parrish, D., Goldstein, A. & Harris, J. (2003b). Increasing background
ozone during spring on the west coast of North America. Geophysical Research
Letters, 30(12), 1613, doi:10.1029/2003GL017024

Kato, S., Pochanart, P., Hirokawa, J., Kajii,Y., Akimoto, H., Ozaki, Y., Obi, K., Katsuno, T., Streets,
D. G. & Minko, N. P. (2002). The influence of Siberian forest fires on carbon monoxide
concentrations at Happo, Japan. Atmospheric Environment, 36, 385 — 390.

Lee, S., Akimoto, H., Nakane, H., Kurnosenko, S. & Kinjo, Y. (1998). Lower tropospheric
ozone trend observed in 1989-1997 at Okinawa, Japan. Geophysical Research
Letters, 25, 1637 — 1640.

Mattthias, A. D. & Bohn, H. L. (1996). Chapter 3: Physical Processes Affecting Atmospheric
Pollution. In I. L. Pepper, C. P. Gerba & M. L. Brusseau (Eds.), Pollution Science
(pp. 19 - 30). San Diego, Academic Press.

Monks, P. S. (2000). A review of the observations and origins of the spring ozone maximum.
Atmospheric Environment, 34, 3545 — 3561.

Newell, R. E. & Evans, M. J. (2000). Seasonal changes in pollutant transport to the North
Pacific: the relative importance of Asian and European sources. Geophysical
Research Letter, 27, 2509 — 2512.



Aansd wauisa

Ohara, T., Akimoto, H., Kurokawa, J., Horii, M., Yamaji, K., Yan, X. & Hayasaka T. (2007).
An Asian emission inventory of anthropogenic emission sources for the period
1980-2020. Atmospheric Chemistry and Physics, 7, 4419 — 4444,

Ohara T. & Sakata, T. (2003). Long-term variation of photochemical oxidants over Japan
[In Japanesel. Journal of Japan Society for Atmospheric Environment, 38(1), 47 - 54.

Phadnis, M. J. & Carmichael, G. R. (2000). Forest fire in the Boreal Region of China and its
impact on the photochemical oxidant cycle of East Asia. Atmospheric Environment,
34, 483 — 498.

Pochanart, P., Hirokawa, J., Kajii, Y., Akimoto, H. & Nakao, M. (1999). Influence of regional-scale
anthropogenic activity in Northeast Asia on seasonal variations of surface ozone
and carbon monoxide observed at Oki, Japan. Journal of Geophysical Research,
104, 3621 - 3631.

Pochanart, P., Akimoto, H., Maksyutov, S. & Staehelin, J. (2001). Surface ozone at the Swiss
Alpine site Arosa: The hemispheric background and the influence of the large-scale
anthropogenic emissions. Atmospheric Environment, 35, 5553 — 5566.

Pochanart, P., Akimoto, H., Kinjo, Y. & Tanimoto, H. (2002). Surface ozone at four remote
Island sites and the preliminary assessment of the exceedances of its critical
level in Japan. Atmospheric Environment, 36, 4235 — 4250.

Pochanart, P., Akimoto, H., Kajii, Y., Potemkin, V. M. & Khodzher, T. V. (2003). Regional
background ozone and carbon monoxide variations in remote Siberia/East Asia.
Journal of Geophysical Research, 108(D1), 4028 — 4045.

Pochanart, P., Kato, S., Katsuno, T. & Akimoto, H. (2004). Eurasian continental background
and regionally polluted levels of ozone and CO observed in northeast Asia.
Atmospheric Environment, 38, 1325 — 1336.

Shvidenko, A.Z. & Nilsson, S. (2000). Extent, distribution, and ecological role of fire in Russian
forests. In E. S. Kasischke, B. J. Stocks (Eds.), Fire, climate change, and carbon
cycling in the boreal forests. Berlin; Heidelberg; New York: Springer.

Seinfeld, J. H. (1986). Atmospheric Chemistry and Physics of Air Pollution. New York: John
Wiley & Sons.

Staudt, A. C,, Jacob, D. J., Ravetta, F., Logan, J. A., Bachiochi, D., Krishnamurti, T. N,
Sandholm, S., Ridley, B., Singh, H. B. & Talbot, B. (2003). Sources and chemistry
of nitrogen oxides over the tropical Pacific. Journal of Geophysical Research,
108(D2), 8239,d0i:10.1029/2002JD002139.



wafivnsomidluszaugiiniauaznisunsnszaneluszseenislng: (1) giimaedenziuean

Takigawa, M., Akimoto, H., Sudo, K, Takahashi, M., Takegawa, N. & Kondo, Y. (2003, June 30 — July 22).
Estimation of the contribution of inter-continental transport by using a global chemical
model. Paper presented at the International Union of Geophysics and Geodesy
XXl General Assembly (IUGG2003), Sapporo, Japan.

Tanimoto, H., Kajii, Y., Hirokawa, J., Akimoto, H. & Minko, N. P. (2000). The atmospheric
impact of boreal forest fires in far east Siberia on the seasonal variation of carbon
monoxide: Observation at Rishiri, a northern remote island in Japan. Geophysical
Research Letters, 27, 4073 — 4076.

World Health Organization—WHO (1998). Guidance for Setting Air Quality Standards,
Report on a WHO Working Group, EUR/ICP/EHPM 02 01 02.

Wild O. & Akimoto, H. (2001). Intercontinental transport of ozone and its precursors in
a three-dimensional global CTM. Journal of Geophysical Research, 106(D21),
27729 - 27744.

Wotawa, G., Novelli, P. C,, Trainer, M. & Granier, C. (2001). Inter-annual variability of summertime
CO concentrations in the Northern Hemisphere explained by boreal forest fires
in North America and Russia. Geophysical Research Letters, 28, 4575 — 4578.

Zhang, Y., Sperber, K. R. & Boyle, J. S. (1996). Climatology of East Asian winter monsoon
and cold surges: Results from the 1979-1995 NCEP/NACR reanalysis. PCMDI Report
No. 38. Lawrence Livermore National Laboratory, Livermore, CA

Zhao, Y., Strong, K., Kondo, Y., Koike, M., Matsumi,Y., Irie, H., Rinsland, C. P., Jones, N. B.,
Suzuki, K., Nakajima, H., Nakane, H. & Murata, . (2002). Spectroscopic measurements
of tropospheric CO, CH, CH, and HCN in northemn Japan. Journal of Geophysical
Research, 107(D18), 4343, doi:10.1029/2001JD000748.



