AABEFDFE BdE H15

A
gél:[

(2006)

RITEGENE D K e ik

S & PERIRARE G

KRFHEREORERE UT, RRGEERMEAOKERER & FERBEERL W RANs0-2
Ty 7 ENTOS, FFETEI S LERESEEATELIIROZR, ThETOWE»EELR

TOWAHIROEELZ L 2 —
REREANOBRE DY,
T 5,

[FCBHIC

M ARSI EO—DE LT -2

ToTERTHEALVLE, BRELASBAE TR
DEEIL, BHYREBEDE ST -8RIt EhTE-E
DO, oo HEREHEEIC T S AR D &
NTEALFECEED, FOBEHE LT g3 o
ST A - DBRPRBRL TWEd o2, BUAR
PRI T B ERIC S - AT/ETE
BNTHAD, LHABJIIRIREIZE - CEARERM
R Y - 7o S DKEREY - Pk TIER
DEFRARRER O A D P CH - A REIEE Sk s h
ThY, FBHEE LT AV OBBRERER D
BETI/O-ZTT7T 9 7TENTETNS,

1. KEEREmES - FRARFREE

KEEME#% (intercontinental transport) X137 V7
KEED 6 bR
FLTE-T g3 h ST ITALAELZEMABAR
FHHEDOEE#MERO L Th 0, FHFH trans-
Pacific, trans-Atlantic, trans-Eurasia transport & FE{iT
Td (B1), RERSRICIT—ARC 1 EBEE O’
BB, 5 U kEERMERSREE 50
&, REFwms VEBM L 3 &5 KT ELYE
HEBETHS, BENCHESRE L > T30
BAVY, m7avn, KR, REEERER DY

JEA KR & T w1 2 SRR,

, N EHEATBREIZEDE T - 5 v THEEORE, K&K
FHROMEOHE, WABEOKTBHRITEI T 58I ER L E12o0n T

(POPs) D 4FETH B, THEDHFTERKIZA SV,
Ty CE L T EOREEERERI RITT
BERIEA OB ENME LB T L HUREIZH 55
B, BERICEENAEE T 5, AREME%S &
SIS FEENERE P (hemispherical
transport) T & B, Zhh 5 FHEBE KK E R
{(hemispherical air pollution) DWEBEFH TS,
=%, BEORFBREEL AOBIME-T, 797
2o DRKHERHEOHEEA 1990 FR O heEIzdE
KABE, 23— 9/ SREPEOKHEBEMEDITRYD,
GHICICA-TIho 2 BT BRIk T A
(X2, FAADOETEBIZID, AOLFFAL
LDNDDRE AT T 4 (EREH) AWML, k&
HOKRAEEEEA R TRAET 264010, Zh
B ANYT 4 25 DRIFELE DY OFEH K%
MR - FERBOAKEICHEEL 512055, 25
LA BE 2 C [ u - kKFERE] 2v5ig
S EN (Akimoto, 2003), ZOIRO T & HEK
KIFEREPB I 0 -7y PERTCETND, LbKRE
FElER - FHBBR AR B REIE PR TeE L b
DHBHH, A TIHIALERKIIODVWTOLERT S,

2. KEEERE - FIRBEARERICET 0%
DiFEE

AXCENRE OB T [ AREERIEHEE ] A8
TV ELTEBICE- 20, OISR Tk,

RIRRE 7 0¥ 7 ¢ 7iFRE Y & — AR R T 2360001 REEIERRIXMEAINT 317325  akimoto@jamstec.go.jp


maruyama


maruyama
資料３－４－２


AZ KRR

4
4
=

 BdilE

%15 (2006)

Free Troposphere

1 dRmb I —gwiin, F—ayiihbETFITN,

&K (Wild, 2005),

IGBP (International Geosphere-Biosphere Programme)
<hitp://www.ighpkvase/ D27 7P & pO—D
T & B IGAC (International Global Atmospheric
Chemistry Program) <http://www.igac.noaa. gov/> 0
Regional Meeting A3 43 E O £ & 2 TR 4 /- 1997
FHEHTEAV»LEBbh 3, ZOERSHEOESIC
IGAC-SSC (Science Steering Committee) D& &2
7oh, ZZTThECOKERER, ALAAXTEERE
Wa e Uiy AR LFER (25 F 8 NARE,
APARE) O# /=4 ¥RE L L TITCT (Intercontinental
Transport and Chemical Transformation)

<http://www.al.noaa.gov/WWWHD/ pubdocs/ITCT/>
EVIH - LFEESREE W, ITCT T D% IGAC
TERAESE U TEREHR, NASAOTFHEIZLES
trans-Pacific, trans-Atlantic 238 & L 7= fiZe & v >~

A300n0

000 F Europe

3000 -
2000 +
15000 |

I

000§

0 .
jore 1975 1980 1983 199 t9us 2000

Anthropogenic NOy Emissions (kt year)

Year

K2 AHLRNOx DEKRED»LOKREEDREFE
{t. N. America CKE& #F #), Europe (&
U7, RREAED), Asia (b, HEE, &
7 ¥ 7) (Akimoto, 2003)

72T b ALRANE B KK S E O K EERHRE OB

~A— A8 2002, 2004 Fi2fTh i (ITCT, 2004}, Zhé
R4 5T THRAE T E NASDA OFE THiZeE+ v
VR AT T Y B (Parrish et al., 2004) ,— 7, &
OENALZESRBE T T LEBH LRIz X D, REIC
HIRRB LTV THhBALRADF Y - LR
¥ EROXKEEER, kb3 -g g3, 3
Oy S beBWFVTADAV Y - —E{LiRELEDK
BEREEBIR AR, FioA4 VY OKEREBIZEL
Tid, TOBEEREICEZ A8 REEMIEE LS
okt T,

3, AV I 7OVIOKER®HXICETSE
Bl - EFNFR

RRGEGEOKEREREONTRE LTI T UV Th
& IERAD trans-Pacific FEICB$ 5 RN RE LS
HEH X a7 (Wilkening, 2000), Trans-Pacific &% &
LCid, 7V 7KE»DERFRFELBAL TIEXK
ICETAHEEARAICEH S h, R EED & B Bl
IZ& - CREBEEIMEA 5, EFILIC K BN
TR T3 (Husar et al., 2001, Jaffe et al.,1999, 2003,
McKendry et al., 2001, Park et al, 2002, Uno et al,
2001, Vaughan et al., 2001), # ARKRER4E 2B
LT 620V 7y FLEIEAZBENN L Eh,
COIZDOTIRT UV 7 4 B ALK D KRR B
ERTWHH, AV VICEL TIEERI L 3 EEN
gt EhTokyy (Jaffe et al, 2001), f,
T V7 H BALRAOKERERIZ L 3 7 U 7 ISER
BA v OAROMEL Y ADFE N F RIS
E L <541 (Berntsen et al., 1999,Jacob, et al,,
1999, Yienger et al., 2000, Fiore et al,, 2002) , Jacob &
(1999) 12 7 ¥ 7isEE ¥+ 24 v v BREDOMEL Vv
%% ppb BN & ¥, XKEOA v OBEEEEOEHIC



KEBEESHE F4% $15

MRUELVEEEE LB 2 L AERL T3, kK
BROALK»SOBB EIRAOEAICEL TIE
Cooper and Parrish  (2004) 1Z#FHAZ LB 65h T
5,

EAK» S d - ysind trans—Atianticiﬁﬁ?@Ed:Ot T
B, TALZ VDY) E—| AF g ThHbHt—
ZﬂvbkbhfﬁMMS@K@BﬂtﬁM?—ﬁw
RS &4, O, COIZDWNTILE» b D s
FRALONMENL DO Y — FHAHE I ATV S
(Derwent et al.,1998) . — 7, EFLEHIZE 3L, It
KOKRELDPFET A — 2~y FTH Spph, 2 —

O w2 SKEET 24 ppb, 1 XV FEYIZIZ 5-10ppb (T3S
HLERTHS (Lietal, 2002), £ 40K OFHEROE
i3, F-wyOEhRMEECL DETICE S
CEMEFALYE LY g VORANTIND
(Stohl, 1999, 2002) . KFVEHD 7 — 1 v/ 30 & O
& H -y IO AL U Tid Huntrieser and
Schlager (2004) IC#FMF LHERTINS,

Trans-Pacific, trans-Atlantic #n# iz bR, 2 -5 7
KE*HZ23 -0 58057 Y 7 ~O Trans-
Eurasia B O RIS AL  BADI L —FIZ LA
BHELEAEM—DEDTH B, BRIIFEL LTI,
234 HFEEICHET A o7 - ' dERON
BEAT v ay, BYF B 3 BEESET
S DT, 5, Pochanart 5 (2003) 32— v /3D
FEHE PRI & BT A [P O, O, CO BEILFE~
HEICHEIRIZ Z - F 4 45 ppb, 6-14pph BV 2 & %
ARLTW3E, —F, BLAOEFLHRIZLB L, 9
Oy oD HROEEITE 45 ) IIRKT
HFHEC 2-3ppb, L% T 4-5ppb BE TH B, Zhic
HUTAKM DA U DAL, a-0v/3kb
AT S LB RlH LT, En6FIINTT
-y N oDFHELERE,TALETHEI L
BERALMZENA ([3), F—oyildbkrsondt
ViR EHYET, BMAEOBEMEOAFV XY B
e FEIl AT ppb LR &4, BRDEGEAE
& (60pph) ICHANRTERLELVWETSH S5 Z & AH
HE RT3 (Wild and Akimoto, 2004) . K&FHD
H7OTAOBALE7S7H»o0BHICEL TR
Pochanart et al. (2004b) IZBEBELHER TS,

AEERIz i HABERERICEL TR, ThETho
KEERE
Wild and Akimoto (2001) {2AL¥EREHiIz>20C, 7
o7, Atk g oy SR XEROEROBEESRS
MILTWS, ZOMRCED LTI T7THhLI0END
RERSRI, 7V 7 TR S - FHRnE S Baxt

E2oWTED LS BMfEA L SR T B8,

(2006} A3

Europ

Japan {ppby

sours Shig

Prag

FEBWE APR WAL JUN Sl AUG SEP 0T MUY CEC
Y37
M. Ameriwar O3 over Japoen (pobv)

AL

Pragzure frPg

GH O AGL ADD

B T

B3 BHA (JUF) it s3—a9rt (FE) &b
K (FED) »ond v ryogg, (Wldand
Akimoto, 2004)

TEINZZE L EERW 220, Ay OERE - skt
FEWEETERISGES 0, 7Y 7T REAEROBET
JERBRERIIES B T ENRE R, TAERL, T -
0oy ins 7Y Tf\ﬂ)ﬁd@ﬁﬂ%iﬁii, B FEE
ROIEALT, AV OEREEEL L TEAERBRAL Y
5TFEAME TR 5, dLkH5 I — T g IO
ZINS5OHET, FENRECORMENETH B,
O LAKEEEEDZERT T ITHOAREIIBITS
AT E B R RS OBRBEORII LA L T AP KE

WLDEEFEZILNS, K1 I KEREROMS
X Z OHERE EHERICRERL T B,
INEDOIFRBIHD, dLFBRIC R 5 KERERE L

LT, 77 H 04 78EO 58 7 2 Ak mais
IZETAHEHSEFBE XT3 (Alpert and Ganor,
2001, Prospero, 1999), & 7=, kT IEHHE 0 K EEE
BRICET s REOMRBEZLOEEHELLT
"Tntercontinental Transport of Air Pollution" {Stohl Ed.
2004) MHIRE RT3,

4. ARREREE - FHATUTRHBEOBRMRE

O LTFEMOB) & IS L T, kg imEss
WEMFICANZEEN L = 7F THECETHEE -



A4 KEBEREE

T3, ChbdZhETizlfEashihr—-2s2ay
TOWNELTELH-DORELTH D, KEEMER®E
EF—vE LT —ovay 7 LTI 20004867 A
KED 7 PLIZBEWT USEPA & EMEE LTI
Fhsz KK BEYED Trans-Pacific 8% A9I0TTH
D, THIZERLEOEES, EByBEEMEm,»5E
BANSML TWAB, KT 2001 213 US EPA,

Environment Canda, UN/ECE EMEP Z E AL T,
trans-Atlantic 8% 42 F —v & LT -2 5w FH
S a-d— U THREERTHS, E 5122002 FiZiEF
4 VIR L US EPA, UN/CEC EMEP #E1{# L
T, trans-Pacific, trans-Atlantic 835 % IR IC &
Uk [RiEZESF T H 2 b - 27 a0V LOERARTE
el KIEMER] AT —~vE LT -2V g9 RE
4VOIS—F - TT4 ¥y e THEEXA, RHENS
& 3 AOHIEENBML TS,

BEZ20054E k- T 7Y 2w )L TUN/ECE
_EMEP,US EPA EED [ A EROFEREAIZBIY 5
A0 - 73] BEEIh, BOE» 6 EEEN
HREEAER RS EROSHHER, BUERTE LY
2 —DEHEELRYPSML -, BEATBREN
(LRTAP) O TFTH A& - 74— ANERERET L
2, £MEHBE TH B UN/ECE & U TEREEENIC

F4E F1E

(2006)

Aozl E3ERL, SREASHOEFRO R 1]
FIZANTNBDLELLNS,

KEESEBESAITROENE ENLRET ZTH
Iz T, Holloway & (2003) , Keeting & (2004)
AU TIN5,

5. KEERG - FHFERORTIRERELOE DY

Ihb—BOT - gy 7 %80 TKEER - F3k
EDAAAFEREEII S 2 5T ERAKRE I L S
ENTETOBY, TITIH002FIZFA YDI—
F-794 s eTREEhEZT 2L 3y SOREE
¥#E (EMEPF, 2003) 2#&E12, TOBKA T EHTA
9,
(1) BREOAIGEWEORL L ~LIZIALFRO S
OB TRTREEE LA ERE L0 L
T3, 9 LASBEEEOEEITH LTI,
BRE (a—A)L) oL idihige (V-2 a
L) HRFIEREOREAEOELEETH B
A, REEE O LIZFERRECORE & KTEIC

WEEEZ T3,

(2) KEER - EEEmBcELTEE Y, xTa Y

LBEOENL ORTMEDE, WO kER, POPs

IZOWTEL DFRICE DTS L IR TS,

®1 ATABEMBOKRERER L 7 — v & U T H R ERR &%
RafE R R ettty Fed ZHEOZA B axponEnE
2000.7.27-29 | Seattle, USA ;M.Engle (U.S.Environmental Protection | First international Conference on Trans- | i8¢ &
(#3100 &, # | Agency) Pacific Transport of Air Contaminants mHF As
B. #7+4. | K.EWikening (Nautitus Institute) FEFRARR
B, g5x, A el BEfT
7. HE) BEHRER
2001.6.12-15 | New York, U.S.Environmental Protection Agency EMEP Workshop on Photo-oxidants, Fine| % L
USA Environment Canada Particles and Haze across the Arctic and
UN/ECE European Monitoring and North Atlantic:
Evaluation Program (EMEP) Transpart Observations and Models
Arctic Monitoring and Assessment
Program (AMAP)
2001.12.3-5 Research U.S. EPA's Office of Air Quality Planning | ICAP {Intercontinental Transport and | % L
Triangle Park, | and Standards (OAQPS) Climatic Effects of Air Pollutants)
UsSA Workshop
2002.10.7-8 | Bad Breisig, | German Federal Environmental Hemispheric Air Pollution:Trends and | FiE  #
Germany Protection Agency Intercontinental  Transport of Photo- | #18F{E2AER
(#1100 &, 20| U.8. Environmenta! Protection Agency |oxidants, particles and their Precursors | B4t &
HE) UN/ECE European Manitoring and  |across the Northern Hemisphere
Evaluation Program (EMEP) (Observations, Models, Policy
Implications)
2004.10.21-22 { Chapel Hill, [U.S.EPA's Office of Air Quality Planning [ Second ICAP (intercontinental Transport! & 4 /¥ — »
UsSA and Standards {OAQPS) and Climatic Effects of Air Pollutants)j 71V F
Workshop
2005.6.1-3 Brussels, UN/ECE European Monitoring and |First Task Force on Hemispheric |53 {S%0
Belgium Evaluation Program {(EMEP) Transport of Air Pollution (TFHTAP} A EE
{#11008) U.8.Environmental Protection Agency Bz B




KR 27

(3) AV VICEL TR ZOMEMNEDFISEERI,
I EERUHIRENEOLRE®I k- Tk
HERTHED, AGEIZE > T3P EHHE-EOEE
WAV OERBE RN L AERSELvEET
H3,

(4) =70V eFORMPEHEICEL TS, BR
B AEERENAREICE > TEIWEETSH 3,
LTS DZEM AL S I R I R
THH, L7 NDERIIFEEEOER LD
b RERMRTORBNET 2L 26 LT3,

(5) ALHERNEOBANKHE L ATE L OB
OIFEFEEEE TS &, AKBLI I ERZITT
MEFLEHOEY I b—v g VIZEDWTE
HINZBERHH, TOEOOY I L—Vg
ViZE, E, Ry - LEBIEEETL
WE - TEINAZONEMETH 5,

(6) BEDEFLIZEBEL VY - 2700
FAERHII, Z OFEEFMED -0 A RHEE AR
kEL, BN X ->TEHICRIE SN B BENS
5,

8. SROWA LERVBEOXRIRERE N DEK

KEATFRYE OKERER - EGREER9s . Y
BAREDL Sy (FFEUy v M) BEEEOEERERD
MEICEATRIBEEEEDN S, M4ld3 - vss
FUREOESEOBRIME 2 BiIzd Rk ERE b
5 19 MIEKR» 0 OFEBICH T IHMENEA VD
BEN YEFETOy P LTARRDTHS (KT,

g4% H15

(2006) A5

2002}, R 4i1zA6h 5 19MERD T -0 v Ik
HiiFeA v RE OB 10ppb IS L TR, A
YHTEREHE D ABERRE 2 ¥ Olc LT EFLT
320ppb PLEDMEE T L ES 2226 HEICH
BAHDTREVDETARBITHR TS, L
L ARICZRE20ppb & LALLTE, BEOILE
BREEEY £ — MULETOA VSV BEIZ TGO 2
B EIZBINLTWA Z s TH 5,

H 4 ID@AEKO 7~ gix&Th ok, EED
JCHERY - MEEICB T B3 HEL v OBIML T —
UysS, 7U7, ABKOETOXETREE ISR -
Tws, HL, VvV VBEDCLE A THEEIC
A2 TWVBIeH, KERGERICZEZA U VIBED
H—tDERTH2ETIDRBEHTESLS, VE—
MBRIZET 34/ VBBIIRBEA V VET, K
ik, KRENERTHRESA TV, K2R
A7z &SI EALHEER 3 KERIC BT 5 4 Vv BiERAY
HOBMHEBMEEALRLV AN ESTOD I &,
KEFEREEDIKRED [Ny o550 K] Uy
REMETECREIZH 22 0EHEEL RS,
I TKEERERREE I -y s, Aok, U T KR
PITOERTERL, I— 293067V TAOEY
BEZVA - 2-3 3 7TREBEMEREELZZEITT
3, HRBMDY T— HbaOF Vo LR BES
VU, oKEERER, KEENEE TR EFRE RS
IEHES LTV 32 DEBNFHEL, XBSH%OITESE
BThd, LEATRIETIE, EMNEEHOKRLT
PATE M OBEENFEEZIZLAERIT T ELLER

T T ] 5 I S S R
60 -
Kagoshima-Spring* (PBL)
: -
50 p
3 40 Payarne-
& (PBL) — 534
# Arosa-Spring
= 30 (1800m) "
AY v P .
Py Hohenpeissenbsrg*
e 20 Some European ¥ (PBL} |
1 mountain sites
TMoncalieri
| ™ ic du Midi (3000 m)
10 -ﬂ%&% -
’ Mont Sauris
0 I S S T T T
1880 1000 1920 1940 1950 1980 2000 (=)

4 ACFERPEEE ISR 5 19 WHEHRA 6 OFFNRNEA v Y OBE %k, T, 2002)



A6 AR FER

DN ABED LS BEBWTY, HBEOAVVIZA
T 55-60ppb 1SE L IBEEME GO ppb 2R A B4 —
23 LI LB E v b (Pochanart et al.,2002),
Zhicxhd AEBES VETT, KEERENE, KEEA
EEOFHR, ChETTCOTFILRELEHT — 287
WEEbUde, BELHEHTIAFhbB L ?
15,5, 15 ppb FRE LHEE LK B8, ChbE4bUTE
40ppb BUFIZ U 537, EERICERl &4 5 60 ppb JE
WY BB G, —, BTV TR
F—ERIIHL [(We o270 V] BEARETS
EEHBNBEEIARY T E— MBETHBEY T 412
B34y BELESIES0ppb BLEISELTY
% (Pochanart et al,, 2003), Z Z T& EFILEERIZL
&, a—-ayst, ALK, BT U T 6 DOEENESR
DEAFT 10 ppb BITTH D, BEA VYV ET L4
HTEEBZh 4V VREDOFES Ur SR LN
(Wild and Akimoto, 2004) ,
IHLEFS VDI v HFI 2220 TE, &
NETERINTI A oma - yss, ALK, H7
VT LSO b OES S BN A R WTEEMS
b, TORARSBHOMRCEESRTCNBE, X5,
RO Iz UCid, HARBHEY A Se{b 3
DOFEMTBMIKEL, L Lans#ifiRot
IZHULTE, RBES BT, KEERIEE, K
HEREDOF S IHEEAEEV D EBEbh, SO
VI HIEEER L ATEI TR R kS kR
U, Mg A — 0, BT A - LD {bEER T IS
RALEHEOEVWEFATRRE S LELS 5
DEBbhd, FioA Yy VB FELEERT I
oo Tid, ZOLEIEETFILOBEDE S OBERIF —
FILLBHE LRV EETH S,
IDESIICRTLBE, &V v ORERMSEOER
WA XREL A ¥ opb BE T, XEROEIRYE
ERICHANTEOEEE BV IS IZEbh 30 EMm

N, 5 AARBEEORERFOERDIZE T,

ZORppb BEE LB LWEEELE T30 L
Bhbhd, LILaHsL0EELONE, db¥koy
T— FHIAIC BT B A BE A TRIERLIC 50 ppb #
BICEL WA —LIBBUCH L [Ww 2 77 v K
ELTHESLTNWAILTHD, O L FAIER
BENDRELZE» SO v OMEEROERIC B
WTEELBERAHE LD LEEbR S, RAEDOL—
F, EAEOA U REOKMIIHT A hE» S
DEFFEL, FE,SEEIZE VT 1520 ppb, MK
BHCIREICKE VWS D EEDbR B (Pochanart et al,
2004a), o TRAEDA Vv OBESEESR, O

BHUE HIS

(2006)

TITFEE, AWREEIC L > THEOREIIIERIC
KEEBRLE S>TWE, LALENS, ZOETFY
TIZB T BHIR R 7 — MEROZE N TN E OB
HUCHEINEHEL5Z A0, FHRELENT TR
AEOBEEER QISELTE D, ThICKENERE
DEBHTNHE D THEEBRT I LS HE5,
S LERREB RV RLBG LD T k- % 5
T, BTV THIREES T M e LTS, B
EOBRRIZHT5RAABHIZE A > T0ENWTH A
7. FEREOFBEFERES L6 LTOADINE, &
REEEDETOEREIRET—FHEH-> T 572
THb, -7, AV EEORBRIZIE, BEE, &
LEZ&DETOEN Z 3 F 0 BT ER A R H AR
NEFRER DA ETRETH B L BbN S, BHild
BLE2BEAEICEBREA V2SR5 LT E7ER
HERA 3T LD, FERFEERIONT 30884/ - T
COMBEICED DAL OREN, £ENTHHE
Bhbhsd, ZB{REYEORERESICENTEL
Aol ELEE, BERF RSO ATRBESYE
PR ERRO EFRER O gesd & BIF3 a0, Bk & 41z
HAE L FEHARELINERDLEELGRD,
(2FfH 2005.8.23)

g1k

FRIUEE (2002) [5F V> |, BROCEE - WIFT A - hiES
7 - RHMERER BT D2 & ks |
p97, EFEHIRE Y & —

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

Alpert, P. and E. Ganor, Sahara mineral dust
measurements from TOMS(2001) Comparison to
surface observations over the Middie East for the
extreme dust storm, March 14-17, 1998, J.
Geophys. Res., 106, 18,275-18,286.

Bernstein, T.K., 5. Karlsdottir, D.A. Jaffe (1999)
Influence of Asian emissions on the composition
of air reaching the north eastern United States,
Geophys. Res. Lett, 26, 2171-2174.

Cooper, G.R.,, DD, Parrish (2004) Air pollution export
from and import to North America: Experimental
evidence, Stohl Ed,, Intercontinental Transport
of Air pollution, Springer, pp. 41-67.

Derwent, R.G., P.G. Simmonds, S. Seuring, C. Dimmer
(1998) Observation and
seasonal cycles in the surface concentrations of

interpretation the

ozone and carbon monoxide at Mace Head,



ARBURFETE

Ireland from 1990 to 1994, Atmos. Environ., 32,
145-157.

EMEP {2003) Hemispheric Air Pollution: Trends and
Intercontinental Transport of Photooxidants,
particles and their precursors across the Northern

Models, policy

Implications), Draft working summary report,

Excecutive Body,

Hemisphere (Observations,
20th session, Information
Documents. <http://www. physchem.uni-
wuppertal.de/PC-WWW_Site/Bad_Breisig/

breisig_welcome. htmi>

Fiore, AM., D.J. Jacob, 1. Bey, RM. Yantosca, B.D.
Field, A.C. Fusco, and ].G. Wilkinson (2002)
Background ozone over the United States in
summer: Origin,trend, and contribution to
pollution episodes, J. Geophys. Res., 107 (D15),
doi:10.1029/2001JD000982.

Holloway T., A. Fiore, and M.G. Hastings (2003)
Intercontinental transport of air pollution: Will
emerging science lead to a new hemispherical
treaty?, Environ. Sci. & Technol., , 37, 4535-4542,

Huntrieser, H. and H. Schlager (2004) Air pollution
export from and import to Europe: Experimental
evidence, Stohl Ed., Intercontinental Transport
of Air pollution, Springer, pp. 69-98.

Husar, R.B., et al. (2001) The Asian dust events of April
1998, J. Geophys. Res., 106, 18, 18317-18333.
Jacob D.L., JLA Logan, P.P. Murti (1999) Effect of
rising Asian emissions on surface ozone in the
United States, Geophys. Res. Lett., 26, 2175-2178.

Jaffe, D., T. Anderson, D. Convert, K. Kotchenruther,
B. Trost, J. Daneilson, W. Simpson, Bernstein,
TK., S Karisdotiir, D. Blake, J. Harris, G.
Carmichael (1999) L Uno, Transport of Asian air
pollution to North America, Geophys. Res. Lett,
26, 711-714.

Jaffe, D., T. Anderson, D. Convert, B. Trost, J.
DPaneilson, W. Simpson, D. Blake, J. Harris, D.
Streets (2001) Observation of ozone and related
species in the northeast pacific during the
PHOBIA campaigns 1. Ground-based observations
at Cheeka Peak, J. Geophys. Res., 106, 7449-7461.

Jaffe, D, I. McKendry, T. Anderson, H. Price (2003) Six
'new' episodes of trans-Pacific transport of air
pollutants, Atmos. Environ., 37, 391-404.

Keating, T.J., J.J. West, A.E. Farrell(2004) Prospects

FAlE H1E  (2006) A7

for International Management of Intercontinental
Air Pollution Transport, In: Stohl A. Ed.
Intercontinental Transport of Air Pollution,
Springer-Verlag, Berlin p 295-320.

Li, Q. D. J. Jacob, I. Bey, P.I. Palmer, B.N. Duncan, et
al. (2002) Transatlantic transport of pollution and
its effects on surface ozone in Europe and North
America, J. Geophys., Res., 107,
dio:10.1029/2001JD001422.

McKendry, L.G., J.P. Hacker, R. Stull, S. Sakiyam, D,
Mignacca, and K. Reid (2001) Longrange
transport of Asian dust to the Lower Fraser Valley,
British Columbia, Canada, J. Geophys. Res., 106,
18,361-18,370.

Park, R.J., D.J. Jacob, M. Chin and RV. Martin (2002)
Sources of carbonaceous aerosols over the United
States and implications for natural visibility, J.
Geophys. Res., submitted.

Parrish, D.D., Y. Kondo, O. R. Cooper, C. A. Brock et
al. (2004) Intercontinental Transport and
Chemical Transformation 2002 (ITCT 2K2) and
Pacific Exploration of Asian Continental Emission
(PEACE) experiments: An overview of the 2002
winter and spring intensives, J. Geophys. Res.,109,
D23501, doi:10.1029/2004TD004980.

Pochanart, P., H. Akimoto, Y. Kinjo and H. Tanimoto
(2002) Surface ozone at four remote island sites
and the preliminary assessment of exceedances of
its critical level in Japan, Atmos. Environ., 36, 4235-
4250.

Pochanart, P., H. Akimoto, Y. Kajii, V.M. Potemkin,
and T. Khodzer (2003) Regional background
ozone and carbon monoxide variations in remote
Siberia/. East Asia, J. Geophys. Res., 108, doi:
10.1029/2001JD001412.

Pochanart P., S. Kato, T. Katsuno and H. Akimoto
(2004a) Ewurasian continental background and
regionally polluted levels of ozone and CO
observed in northeast Asia, Atmos. Environ, 38,
1325-1336.

Pochanart, P., O. Wild, and H. Akimoto (2004b) Air
pollution import to and export from East Asia, in
A. Stohl Ed., Intercontinental Transport of Air
pollution, Springer, pp. 99-130.

Prospero, J.M. (1999) Long-term measurements of the
transport of African mineral dust to the



A8 KEBUFERE

southeastern United States: Implications for
regional air quality, J. Geophys. Res., 104, 15917-
15,927.

Stohl, A, and Trickl (1999) A textbook example of long-
range transport: Simultaneous observations of
ozone maxima of stratospheric and North
American origin in the free troposphere over
Europe, J. Geophys. Res., 104, 30,445-30,462.

Stohl, A., S. Eckhart, C. Forster, P. James (2002)
Spichtinger, J. Geophys. Res., 106, doi.;1029/2001

JD001396.

Stohl, A. (Ed.) (2004) Intercontinental Transport of Air
Pollution, Springer, Berlin.

Ung, I, H. Amano, S. Emori, K. Kinoshita, . Matsui, ,
NN. Sugimoto (2001) Trans-Pacific vellow sand
transport observed in April 1998 A numerical
simulation, J. Geophys. Res., 106, 18331-18344.

Vaughan, LK., C. Claiborn, and D. Finn (2001) April

FilE F1F

(2006}

1998 Asian dust event over the Columbia Plateauy,
1. Geophys. Res., 106, 18,381-18,402.

Wild 0., and H. Akimoto (2001) Intercontinental
transport of ozone and its precursors in a three
dimensional global CTM, J. Geophys. Res., 108,
27,129-27,744.

Wild, O, and H. Akimoto (2004) Trans-Eurasian
transport of ozone and its precursors, J. Geophys.
Res., 109, doi:10.1029/2003]D004501.

Wild, O (2005) Provided by personal courticy.

Wilkening, K., L. Barrie, M. Engle (2000} Trans-Pacific
air pollution, Science, 290, 65-67.

Yienger, J. ], M. Galanter, T. A Holloway, M. ].
Phadnis, S. K. Guttikunda, G. R. Carmichael, W. J.
Mozxim, and H. Levy II (2000) The Episodic
Nature of Air Pollution Transport from Asia to
North America. J. Geophys. Res., 105, 26,931-
26,945.





