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KEHBRYIESEES (American Geophysical Union: AGU) (&, 1919FICKEE M HZES (National Research
Council) IC& > TRIFRShizEET, KERIE 717 I — (National Academy of Sciences) MBDF5 & LT50
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FnFhotyyarcld, EFE2HBICE> TOBERKRERI Y —FREN T, ZOABFORFOBERIEEZE
OIS, AGUDRBD—DIC, RRY —FHRIAR—IADEEINEIF SN2, IABHZDICHTHADNDZDIFE
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3. Paul Newman (< & % Charney Lecture
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Charney Lecture @, NASA Goddardfft3eFT M Paul Newmank i & % “Atmospheric chemistry from space: past,
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2018/)
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4. Stephen MontzkafKIc &K 2CFC-11ICBI T 2R K

SEIAB OKERDF%. A32A: Atmospheric Trace Species in the Stratosphere: Distribution, Trends, Variability,
and Processes Related to Stratospheric Ozone and Climate Il& WS 2w & 5 > T, NOAA/ESRL®DSteve Montzkafk
¥ “Towards a further understanding of the magnitude and underlying cause for the recent increase in global CFC-11
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Z ONatureiiX Tld. 2014-2016F DCFC-11 DR TOHHED, 2002-2012F DMEICLLRNTRS BWE Z 3H
BEIGEIEATETVLWD EREINTWVWS, ZNHISEIORRTIF2017EDORFOHEFHEN RS . ZNIFFAIC
&L BMELDI0GgEBWMEE B> TWR ERES NI, oo MXOHFTIE. \TA - YT FOAFETOERANT—%
MDA VIN—ZEFHEILELD, CFC-11DOBBIFERTITFDEINSMNTH D EHEFLTWD, AERTRHISIC,
&I DNew York Times#f *°Environmental Investigation Agency (EIA) DIREE%= S & ic. FREDHAEICH T SCFC-
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5iRHC, BB ZDEY Y3 Y DIRA Y —T, “Long-term observations of CFC-11, CFC-12, HCFC-22, HCFC-
142b, and HFC-23 from ground-based FTIR at Syowa Station, Rikubetsu, and Tsukuba, Japan since 1995” & W5 %
A ML THRET e FiIC. RIADCFC- 11O T Y7 TOBREREICHEKZRDALLENES IR TN, SES]
EREB/BERB|ELEISEVWS T EILHoTe, Ffol 2019F3BICA—RNY P DY 4 —> TCFC-11IcEY 25
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SKHREEBEDMICECB>TETWL)

o RELEBSFBOEESE. TOBBDKRTILOREH

o MRVEBAD, AHETBFHRICLZBEFDOLYPT S

o ERERFBO. THRHMIPLAN S VEHBE EDIES

o« MYEBRES. RTILZEOYIATFEV T — - 7OV SLDOEE M. SEORFEHTIE. T5AFY
TDOBREDH. INTEMEEDEDIMEDN TV

o SHRERETIEON—FILOARN (75> Y XIDMoscone Center®ERHE, ERIFtOERESHSE L
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RFBICBINT 2SMEBEICE >TH, KON EEIZDIE. NFEHEDBRENSEHZIIDLVEDHIE LN,
KRBANSOSMEBICE>TH, Za—FA—U Y ILANGHANSEBFESHRATVT, WBABREHEZHND
Dig. FEEN G > TRV END LRV, MEANICIE. ELINETIKINLIENBRVWYHITOREILS
MNT20DELHTHZD, £z, 2019FDKICAGU 1005FE (Centennial) KEHMTONDZFED., BEELHE T
B> 72> X JMDMoscone Centerz 551, IR PDOIAFTEHHE & B U TDiscussiond 2D %, Sh S50\
BlCLTW3,
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*AGU Fall MeetinglCB8 9 2 N E TOREIFLUTHS BV £,

o TESHE AGU2001 FEMERRRE —RRBREELERRICEAT ZMROEMEICDWT—, 20026285
e AGU (American Geophysical Union) Fall Meeting 2005 Il#R &

o RThE TEEERHRERICEY 2RREMARDEH, 20065285

o STAXAE - HHT4E "GOSATZOY =¥ MARHKEK, 20065285

o BAER - Kk T/ —RERIE, 2006F285
o H_E TAGU Fall Meeting 20118 IIRE —MEE EFEY E— b Y YV VI KB RSEHDEIA—,) 201286285
o KFHBT - IRER 'S ETERNFOEREWR HRERALORREZAEEL T 20135285
o BHE TEEHERRYE— MY Y YT DEIFA—AGU Fall MeetingShliRE ) 2015E385

o EMEER TAGU (American Geophysical Union) Fall Meeting 20162 N%R & [1] Madden Julian Oscillationlc B89 2% D
A, 20174385

e EHE— TAGU (American Geophysical Union) Fall Meeting 20162 N3 & [2] 20EB# WA e 7TV I ARY N T—75
EEY I TSR 2017FE3AS

o BEAZLE TAGU (American Geophysical Union) Fall Meeting 2016113 S [3] 2BED ATHEIC L 2 BEHRH X DEIK
BRAINE L 2hh S OREBMAR 2017F4B5
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I B, AFISYNBRERTRICEENIMEAYEEZMROFRICLTWET, FIZIE. hs5OYED

THEAMAEDZER OFICEDSSVWEELTWED (BEXHORBENENSSWD) 2V Zal—Y3vicdo>T
HELTWET, Flo. REFLOY I aL—yavik, PM25H THEIROTIEES, IcEDREDEERSZ3

M EVWSTEEHMETIRICHEDNET, "TBRMEDES) & HEROKIEZE), OFEIF. 2RES DL
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BEEBEAEMDES 2 ENTE, LDBREICEVWAKFREODTZHETZIETEERT, BB, RIBEREWEE
VEZalL—YaYORREEANSERATIOT, WREBAIELICHEZLUTRE, ChEERT—YEULTE
ZBIET BMEAYIaAL—YarvETVWEY, HBREMREY Y —TERLTWARIBERTAIZTA
VENUS (http://venus.nies.go.jp/) &, CDKIBAEICI > TRRBEREDI T aL—2avETR>TVWET,
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FEOWABIE>EDRITEN, BIRICHE - HRINTEF U, LHL. BEFEIFKRIENEDL>THED. WAZEREFIC
WOERS CENTEDZREETIHHESINE U, ZD12H R EDOF—LTHEHEL TLBNICAM-

Chem (Gotoetal., 2018) EWSAKKBERIERMXY I 2L —a Y ETIVTY, BHEOKETTILIGIEFEFNZIE

20EAFBFATETIL (NICAM; Tomita and Satoh, 2004; Satoh et al., 2008; 2014) T3,
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(Satoetal., 2016) . BLEHRFAORIAVE 2 —F%FE>T. ¥YTal—¥3>vULELE, T7A
VILDOYZaL—Y3>vE LT, HRAREFRBRELNILVOFERICEDET, EOBVWIELRDIYE
DEVWERLTED, R EICIFEROI7Z7OVILANRIDE>THEEL WS ZEDNDMDET

COESBBREREDOHER. RIAVE1—FDLSBRBBRIVZATLAZFE > THHTRRETELREHNDRED
Td, UL, Z—=/X—OYE1—9DFBICRBELULTCELEEFVWA, #EPRIAVE1—FDLSBBREZ—/
—OvE1—%%BHHICEZZRTESDERA, Fle. TOVI 2 L—YaVERICEHERORMAH D, LDIER
RIGEWKKBRODHEBRTEZ VI 2 L—yavET5eHic. B+t Es 0RTHEROHENDETY,
FITAXDIARIC “Y—=LLRAII” EZWZED, NICAMORBERIT Yy RYATADPENERELET,

H1all$hd & SIc. NICAMIEERIRY 2 2 L—Y 3 VARAREETILTIN. RibDEICRUIc& S, ALY
Fi&Fi5 (Tomita, 2008) ZFAWVNS Z & T, FEEBROAREREZHEMN LT, BoWICERBREY I 2L —Y 3y
MTEBZAEMNRT VY RERALTWEY, COAENKZRI Yy RORBICLD, BREDX—/—JvE1—%
CEBEMREBHBREYI 2L —YayTREL, BEORA—/\—IYE1—FIc&EHYIaL—Y3>TH,
TIRBDHDRITHERETS I ENTEET,

55V UEFENIOERE T, RIbIcRF2BEYI 2 L—Ya Yy TRITHBRE LT, ARBLRYI2L—Y 30D

WRZBIEL. KIERYEEROIRS YOS LDEEE ULicE UEF, NICAM-Chem®DiFE. 2RESREEY

Tal—YavbEBYIal—yarvd, REREOHEZES 7O S AFLERDOT, #EEYIaL—Y
AYTEBELERZZFOEERLHRERBBREY I 1L —Ya VICERTEERY, AR, 2ERREYIaL—Y 3
VETSZET BEYIAL—YaVEFTRERTELGL) S EEESRERHI CEETEET, HIXIE. FBEIC
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About 92 percent of the global population are currently exposed to the levels of air pollution in excess of the World
Health Organization (WHO) Air Quality Guideline values. Under the auspices of the United Nations Environment
Programme (UNEP), Asia Pacific Clean Air Partnership (APCAP), and Climate and Clean Air Coalition (CCAC), more
than 100 researchers, including many affiliated with Japanese and Asian institutes, jointly contributed to a report that
would offer policymakers recommendations on how to tackle air pollution issues in Asia and the Pacific. This effort
resulted in a publication of the 232-page report in January 2019, entitled “Air Pollution in Asia and the Pacific:
Science-based Solutions.”

This new UNEP report consists of three chapters. The first chapter provides scientific background on air pollution in
Asia and the Pacific, such as the current state of exposure to air pollutants (for example, PM2.5 and ground-level
ozone) and their relation to human health, climate change, agriculture, ecosystems, and the Sustainable
Development Goals (SDGs). This chapter makes a case for “why decisive action is needed to combat air pollution in
Asia and the Pacific”, setting a stage for the next chapter where modelling scenarios help identify solutions. The
quantitative analysis draws upon the Greenhouse Gas and Air Pollution Interactions and Synergies (GAINS) model,
developed at the International Institute for Applied Systems Analysis (IIASA) in Austria, and a suite of additional
models. The results of the modelling show there exist 25 clean air measures (see Figure) that could allow 1 billion
people in Asia to enjoy air quality conforming to the WHO Air Quality Guideline values in 2030, as well as other
SDGs, while requiring relatively small social costs in the long-run. Several of these measures are conventional
measures that have been already adopted in many parts of this region, but their implementation needs to be
strengthened (for example, post combustion controls at power plants and improved emission standards for
vehicles). These measures also include next-stage measures that are not yet part of clean air policies in most of this
region and are needed to improve air quality levels in accordance with national and international standards (for
example, prevention of forest and peatland fires, international shipping, and nitrogen fertilizer application). There are
further measures targeted primarily toward development priorities but also offering means of improving air quality
(for example, clean cooking and heating and more renewables for power generation). The third and final chapter
presents a series of case studies that demonstrate how the 25 measures have been implemented in Asia and the
Pacific. It further underlines that implementation is neither easy nor guaranteed. Frequently it will require enhancing
the capacity of government agencies to gain compliance with existing policies, enable finance to flow to priority

sectors, and work across different stakeholders, agencies, and levels of decision-making.
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