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Stationary combustion sources Based on environmental statistics  Based on environmentatatistics
Industrial process sources Based on environmental statistics ar Based on environmental statistic

local investigation on removal
technologies andfficiencies

Industrial solvenuse sources Based on environmental statistarsd Based on environmental statistic
local investigation on solvent types

and consumption

Motor vehicles Based on city statistics and local Based on city statistics and local
activity surveys activity surveys
Non-road machinery Based on citytatistics and local Not considered

activity surveys
Ships Based on AIS data Not considered
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department surveys
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Power plant-Natural gas
Power plant-Solid waste
Boiler-Coal

Boiler-Fuel oil

Boiler-Natural gas
Boiler-Biomass ||

Coal m

Metal mining | |

Non-metallic mining 7

Agricultural products processing
Wood processing

Pulp manufacturing | |

Coke production

Inorganic chemical manufacturing | |
Fertilizer

Specialty chemicals
Cement manufacturing
Lime manufacturing
Plaster manufacturing | |
Gypsum board

Brick and tile products
Crushed Stone processing
Abrasive processing
Asphalt products

Glass products

Glass fiber

Ceramic products

Raw material yard

Sintering | |

Pellet

Blast furnace

Converter

Electric furnace

Casing steel

Rolling steel

Ferroalloy production

Primary capper

Primary aluminum

Primary lead

Primary zinc

Secondary copper

Secondary aluminum

Secandary lead

Secondary z

Abrasive bl:
Electric arc w

Nan-road machinery
Inland ship
Marine vessel

Aviation aircraft
Construction dust

Road dust

Residential coal combustion
Catering

Field burning

Household stove

sSsions

on of

of

emi ssiTlhoensspati al

on

Ratio(%)

25

- 20

27Spatiatributions

s-0 6§ # e s buraclelso € avbeardet h e

ge o Qg hacpohoircdafe &t e ¢ e

Shanghai

spati al

di

14

Aromatics
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2.8 Uncertainty analysis
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9%).Then the uncertainty of eachcapnol bert ant
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29Modedbnf i gur ati ons

To verify the reliability of the EI , we
concentrati NOP NoPME@DW and CO in the YRD regi
anduly 2017, and compared these with the ob
The meteorol ogical field for the CMAQ mode
3). The EI developed in this study was thei
YRDegi on while emissions beyond the YRD wer

anthropogenic data was then combined with I

Emi ssi ons of Gases and Aerosol from Natur e
final timepuBEl fofr t he model. Figure S1 and Ta
for the model system. Detailed information

i nformati on.

21 Esti matsapnd B8OAOf ormation potential s

To char aateqgri iczzaemldt BeOA f or mati on contri bu
NMVOC species and t hefiorr nsaotuirocne sp,o tween tuisaeld (tO
formation potential (CFORAPaNn dnedMAoRd sweorfe eosbttiar
the sum of the iodevi emabks NMVOCmMmebei plied
i ncrement al reactivity (MIR) and SOA yieldc
i ndividual NMVOC species were obtained fror

Xi e, BPWd7gstimati on met(héo)d samder(e7)s.hown i n E

0 "O0 Op 00V (6)
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speci es
3. Results and discussion

B31Emi ssisonuramed contri butions
3. Emi ssions and tco mpperviisoaurss studi es

The eomtssbiombp NAD ANMVOCBMy PMNM and nNH he
YRD region f orwerh&b 323683830 A8450FI,D50and
2, 17Ggr es peckEtxicvMeubdiienpgi ssi ame pol | utvaenrte emi s s
14 3,229 3,384 8,48 6,7B3,7 5458 3an@a4 71Ggr es pechDeatveillyed
i nformation of air poll utant emiog sitohnes f o
supporting informati on

Tabdséhowse stt hemani e & iololmhes YRDamdk gtitoemi r compar
Wi phh evs towdSi@eani s swvieocrdso steh att ot hMBInCR2 0 la6 d
much t bwbhose 1 8@ bdBniedsi onsfrrecdoubcltfiedni,l i ti es
i ncl pdiweg pl antco ud rdddabros dfsermse si gni fi cant
i n 28M@i sgY4dhenrsg e t). NQlemi s30bhs wer ¢ hgenehal |y
resful pmevi ouSonset unoideesl.i ngt addesatvakel NDed t h
emi ssions in previougphagttddiapr avnvee MQOtve rierst
conmeak urtegeo Wacwhoirch were not c@hmhaiodeted a
al . ,;spal18t )dahe x\EN®OfLOFf i cedl power plhanths sand
st uwkeyr e derived frowhil ok aweme agememalinlty | ow
previousost hemNDOS irainhpeo we r wseercet o7 % | ower t
t hoset MEOLAO emi ssi ons twleMEd Ch irgehsairimtttdohadon t

those reported .NMVOGGnemit saiong2DdaBakey sou
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sournZeéesang etTheaelr.e,f o2Clopc)wke meskdsu rfeodr NHer t i | i
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pplicasomoait hden /v est ockobriemesltineg YR regi on.
emi ssi drtser d m ® pno r tweetai édsno gshdegrt @ar f atchh aomr toH o e 8)

—

romMEIdeue | @octah é&EBfdr dNthlglhut v gasoll Hmeangehi cl
et al used01@)ItnhiasdNsHisuldoypgm sel ecadiucei oat al vy
deviiamehpeower (sneoctt oirncl uded waalpgeveammsi ddarudi
this. study

Compar eodupwievhous inventery&Nfioet2@219¢,; ( 202
SQG NOPWINd >RBNMI ssi oWhRED egi bhehave decreased |
20% nd ,24%pecti welrognswhsitcehnt swit heghendlr eal
qguality I mp4dvemHmeO, % » PM%») . However, it
be notedpphakomhbhei on dadtiismasthiade d@msumber o
| ocalized corrections aaot idweittang &FDremkampoe
NMVOG@Gnd s&iHi ssi ons have inceaeadedosi2@ddfi ovak
mai nly becausesweoree ipnocilnutd esdna rmeoet Akl zetd udy
which werbBigbeehahdni n prweevrieo uasp pslitiueddi etso e
NOx, NMV,OG&Gnd s&idi s Firasms| weretmot orr wedmidc | e
machinery, and degxiticméd e@s sedsrtys oadt ee ss.he emi
i nvarebsprt he s amediafpfpearoearcth years toaieval uat

poll utant emissions in recent years.
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428

Tab2lA r poimi ssiamnt ke YaRMdhreegi wmompari son wi
. Annual air pollutant emissions (Gg/year)
Regions Data source Base year
NOx CO NMVOCs PMio PMz.s NHs
YRD This study 2017 1437 293€3&8I 486 7 3754 158¢% 2467
MEIC 2016 113€ 3752 1%H6! 5527 1374 102¢E& 115¢
Simayi et al., 2019 2016 49 8 4
Sun et al., 2018a 2015 305C 416C3@11t 5490
Zhang et al., 2017b 2015 16 32
Our previous study 2014 2,737 3,457 33,118 4,069 4681 2085 1, 58
Wu et al., 2018 2013 6,198
Shanghai This study 2017 57 225 139:¢ 418 124 56 54
MEIC 2016 168 345 119: 683 69 51 25
Simayi et al., 2019 2016 728
Sun et al., 2018a 2015 550 470 225 580
Zhang et al.2017b 2015 50
Our previous study 2014 100 256 1,699 391 197 93 73
Wu et al., 2018 2013 838
Fu etal., 2013 2010 260 453 422 86 59 65
Jiangsu  This study 2017 619 1165180 2056 144C 577 109 °¢
MEIC 2016 468 158€ 8191 2128 516 388 532
Simayi et al., 2019 2016 202 4
Sun et al., 2018a 2015 123C 170C1F8( 2000
Zhang et al., 2017b 2015 703
Our previous study 2014 1,002 1,315 12,667 1,560 1,761 779 544
Wu et al., 2018 2013 2240
Zhou et al., 2017 2012 1142z 1642 768¢C 1,747 1394 941 110C
Fu etal., 2013 2010 1,12€ 1257 1,759 619 401 976
Zhejiang  This study 2017 339 676 703¢€¢€ 1484 775 308 363
MEIC 2016 280 867 377¢ 1671 219 151 159
Simayi et al., 2019 2016 1624
Sun et al., 2018a 2015 730 980 511C¢C 1810
Zhang et al., 2017b 2015 257
Our previous study 2014 646 903 9,372 1,346 1,199 508 37 4
Wu et al., 2018 2013 2214
Fu etal., 2013 2010 762 1067 1641 301 184 398
Anhui This study 2017 422 869 1Z4: 910 1415 642 957
MEIC 2016 221 954 639¢ 1045 570 435 437
Simayi et al., 2019 2016 608
Sun et al., 2018a 2015 540 101C 907C 1100
Sun et al., 2018b 2015 434 688 323 422
Zhang et al., 2017b 2015 622
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Our previous study 2014 725 983 9,380 772 1,524 706 59 2
Wu et al., 2018 2013 906
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449
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Fi gBslrrowe mtilses i on oodnhter inbaujtoironasi r pol | ut an
regf oommdicmt egor ¥y a3 o nrdaesdsroiug(dhgsacd omobi | e
sous(acBurt heri rfedaramdteidon of e miispsrioovn sd efdr anm e
Tabl €Q&85d e s wieonmasi nl'y from boi4d4%asd accou
73% o0t hteoeami ssi oaspNact adyrieiysysi on <fanpmrwerut i on
pl awessi gni flicweirt t W bfamom pri ewienudEliCe s (

http:// mejiZhmadelt) alrge/su ®1 Atgh emaiimpllye niernotnat i

strieamiensdwnt ircen measur(ds endoa®iremd® egteaals. ,
2019

Mo bi | e ascocuorucnetdeneb j foari t yNQ@emi%) siodns i n the
regwlinahs genercaonltyr igbiugieheovESl C a nHEI Bh ber
et al;.,S®RmM1&t) Eani.s,si 2M18aontr ol melasdir es f C
demonstr ab®NlQg mi sdlunoeadd.di ti on, shag Bmi sbeens
i ncluded i n gpacecoumBgsdodfiiaNDisesss,ons from mobi l
i n the Y(RIDEIegeugrieo oBMaeFiu)r t h eNQioef egras ol i ne and
di esel usehli dlne s éri isv eddio wf@ryq nme awseurree meennt esr al |y
hi gher tghiavlteynt MEPe £ QD& Woagal@asur ements base:
portable emissiomnomMeaduckeasdbypgesahent
i ndidt ataleNeQe mi s Siravmeshiicl eGlme mheagmh t han, expect e
probeaieédyd foi ci enci-aeppriov alheprtoytpoecol Wuand e mi
et al Hua@@letSahg,elWeln, et2)adls8; 2019

I ndustri al sources accoWm®iCead mi @@ &), oime ma|
of wh ndl gptrroiceels s aunsde o s odcoerstnrt i34%u taelddo,
respecdvoibv @ leye.a n dseonutrcoaehst r 200bu 6 0%, 1lr especti vel
Dust soutrloeas nwermoetr i bb@yc R 8&Ni ssi ons.
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Agri cul t uacad o usnofugsdcoefsceMH s sviidrhs mi nor contr ik
fromsi de3rd)nda I mob%) erAcetsh.oiltds§GB fr omwealei cl es
considered in thiswersd geohy,(f i thaettthyoesitmb sis room h
agricul t uHoawe wsaeoruir clees weenmmesisn loynsconcentrated
ar evihetrlreei r oontxeimiBtsvioahsobei der abl e.

I nduemmi isaliSoQasn dowEOma i n| yt hffermany or cfect or s
petroleumcaolifmg, ngchemi cahommanauf act umi ngt,
manuf aatnider memn s | manhNofrmet alri ing mi ner al ma n
and ferrous medami meatneud atch @ r iPiMg a & 8.5 iPav NO
emi ssTihoenst op fiswetiomd soMO@OC&lse mifs NiMOns i n t
regwerceh e mmaabluf acftuurrnianhgd r emmaandu f a catpuprliinagn c e
manuf actulbrbierg, and pl as,ti @n dmarm wfimd anteu rail n g
manufactilhhe ag | o2r®,d294,9%, 9%, and 6MVOLT t he t
e mi s srieosnpse c@h evmil oya | manuf act a hiengmag¢ @omt it iyb uc
i ndustsemabsNBns in the YRD region.

Theorts and YRDboeagieom ot hectgvely itmhet heal
wordmas expmpendtsesd,ons from the tra«dspgrtatic
trecklomitmat enobi | e s Bhuirpcse aecnti d¥dsiidendsdf or 9
and®% lof mobi le NO®PHned >J¥IWhi s srieosnpse,ct i vel y wh
headwytyscknt r3 ®WB%edabtd aBobi | e s,0ufpded NO
PM emi ssions LUieglute ¢t iveeehliyc.|l es contri buted ¢
NMOCs, agemdi NHi ons, e cWandi,d § %pe dNtoenvel y.
road mac hiende®@io, &ML 2 Gt a2t0d N}, OQOOAV OCs ,
PMoand 2PeMni ssi ons from mobi Cen sstoruuccteiso nr easr

agriculture amm@hionecynwer édutor s.
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(a) Power plants (b) Iron & steel manufacturing (c) Cement manufacturing (d) Brick manufacturing

)

)

(9) Pharmaceutical manufacturing (h)

)

(k) Print and package () Rubber and plastic manufacturing
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