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2023 %F, R, Y. FeTERNERE™LE (GDP) REAL LK GDP iy
32%, BRERFALFEKIFNNMX, RETNEFEZH RIS N0 IEERK
%, BERURESE., LELFESREARMBNTINEZRFER, TBFRIAL
I WEINE SRR E RS NSS, EES L ERMERERETEN
T, ERMNERERYURBRESEHBKEECNEERE,

BERBUIERNE =V AREIBKEEEEIRERHRGREAEK, 20
EAEMREFIG KA. A8, RFE. Ui, DEEATFREIERSE
“EV A teMseIEREERDEA . i, 2013-2022 &, @R EA GDP
CO, HEMUEK T — 15, AL GDP SO, HEMNIBK T REAL A, MrErERIESHR
FREEE R A EE K T 60%; 2020 FiE, ENERPIAIEE =\ Stk
REJESREA SO, HERGR EIH I T RAFE, XETHEHMHNTITREE
MRET U HERA/NEST . EDEEAELEEBIHENIL PM,; FIREKFEB
2017 SFR MR EF, F 2019 F EHIRE BT 60%; g EET A 2022 £ PM,;
FRE BT 40 pg/m’,

AFREEABEEFNIENELZFTHEERXMUERE, SWHEHNE
#, 2013-2022 FEM+EE, BiSENZWERFAR. RREEBELES A,
PFEEZFRSBKNERN, 2 WENEEREMEFSILE 43.9% FEE
39.9%, EA{I GDP BEFEREMRIAZE] 26%, FAfI GDP SO,. NO, & CO, HEE N AT
BE2993%. 76% M 31%. BEZS[REHEZNE, T4 MESWHH PM,; F£15
REBARTREL) 56%, BEEALT PM, s FHIREM 89.5 pg/m’ BEZE 30 ug/m’. 7
AIRERER 28 NENBAWH, EER PM,s ZFEBHNFHIREREMN 14
MR, BEATRFERT.

& FREN K E LTS (A GDP) SIMEIEHR (PM,; BERE ) Z AKX FRD
SUHEIFEERER F U B i LB ME. £2FKRHINSH KENERI
BRERY, kz, BAKIREMNEZRTERAERERE, FEAHGDP R
WT—AETAR, RUTHBEH RALFEARSHERELENRE
KEZ AW RS, MEEBIER, MAAREFARSEESNTEANE
ik, ENE. AR, ZIMNESEREIBN PM,, REREZLSIRFHYKE
BIF S, ALY GDP b FEIR T iEKE . SRS RthA LR T IMEMNLFRIE,
HRBITNEMARETR, LRBIER PM,; BESBEMNEBRRE L DUMAEARE
IR ZE#BIEAE GDP £9 10%.
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FEaEX M 3 PM, s B TUEKEL BISEE 0 8%( JaT A )-52% RN ), TR
Efl g 28.4%, RAZEMT PM, IFEEREE. ELMEZEHRT PM,, Takk
BEBIRE 17T M RNRET (HAEEBHETSBRE™T ) B, 15 MATHH
FRETHRELBIEHA 200 &I £, HpdbR. BiE. BED. B, SO ORI EE
FENNIK X LE R BT TS SRR PM,s FITTEREL BIEBS B &AL, STERELBISEE A
27.4% B )-52%CRYI ), AERIX. AR, B, BR. Deh. FHEME =B,
BERTENE T RE, LEBSEE Sk 20%( BRH )-30.7% BXEHE), £ PM,,
AR ZE TRk R

MBESEIFS EE, S BAMT PR PV, LA TE L BIEARR, 8
BEE, M. dER. HPIERMZBIRETEENOLE, M 2013 /9 31% EFHZ]
2020 FEH9 46%; M B9STEIR TR 2018 FEAY 25.5% FHZE 2021 fEHY 29.8%; {EEHY
ZIBRTTRANAM 2013-2016 FFAY 16% F+Z 2016-2017 FFHY 34.6%.
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MHER AR ZM, flan, 2020 FEAEARHERIN LT PM,, B9 TTHER 4 3.2%; 2014
AR PAXTRIITT PM, s BITTER B 5.3%; 2015 EFRARHE AT &3 PM, 5 B9 STk
A 12%, XRENZTFERMBEEEARSERSNEBEARE, KSSEYH
BUKERS .

B BN SR FF R MY K S B 78 BUR X 22 B T AN B HEAUR PM,s R TUEK EE
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A, RIS 4 AEMRERIPEERERIE. 130 R AP BRESEER
A @x%ﬁM@znsﬁ¥Eokaﬁﬁﬁﬁ%;&zmzﬁ%mm6ﬁﬁ
Tﬁﬂmwﬁ%umﬁmu

P & E e ﬁ%ﬁﬁk

HEZ=SREEN ML R

AN FEREE, A0 W T AMRERBEFFRET BETNESKESER

EJ:V::_L;IIJ, /)I]J/":T%% iPMzs PMig. Osi NO,. SO, CO% %JHJ?EI:\,/’E%%O
BRESRELNMENEMEBENFERENEFABUNHER Z AFERAER,
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RENEEFEEXR. NERNZLSRAKEXRE, TE. BANGSEE
8%, 7A7E 1700 1 1400 MU £ EXEEEMEHE, wHaMEN T 500
1000 zj8); #ERBY, FEEMREWSBELS, £ 100L£4H. MAYEE
NS BERE RIEBRMLEZTRETMNEIER.

(EHEBREFRMET=[UREENME) TIREEET 23 MM ERHKT
BAATHIAENERHEE HSRBHEFNENGSJBEHRITYL, ERE
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THRF. BF. BT, NEFHEHNENEEERNEARRATE. DUARHAH,
EAFZIMEE — K HIRE 3 MR, BEBXENTHESERTE
FRXE, BFEIREREENMEHNER,

AXFF 2012 FEITMMIR S SREARE (GB 3095-2012) MIKHE, HEMEER
RESSRELENMNEHF KIEMET ZSRERENEEAFMUREENA, 3
FAKNNSFHFZIRNRA . SERITEENEBERNIGE. FEMRN
REETEBEET THRENER. XBT=ZEME, FERERTEZSE
338 MR K A L3R HY 1436 DNEZE KNI S, IWATERAETT R R I TIE ST
KENHEZMEEREE. EREIRET, PREFEEEAN 11323, #hH
BUFRHREERSD6912T. #INTERSE, FET 2021 £ 27 BN,
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2021 F, R BAAR (WHO) 5% 7T Hk (2T SREHRFE) . B PMy;
FIIREFESFIRER 10 ug/m® TiFZ 5 po/m’, ESAMERSILTAFEITE
SRERE, #—FSRIPARBENITETBERFIN . EEFMER BB LN
= PM,s NE[REMRERE, EEEIELWHO £ (1T-4) i3 B 8 E.
2024 2 B, E£E¥ PM,, WEHIRERER 12 pg/m’ 12| 9 pg/m’, A
thF 10 BHrEE T EME[SRERENRE, HYP PM,, NFEIIRERER 25
ug/m’ AI7=% 10 ug/m°,

THEREREZSSREREN, KEBPSET WHO B2, E=ME (T-2.
IT-3)idERARE. HP, K&, HFTEEZ K. R £TEH. 85, REEY
PM, s SEFIREARAERRIE SN 25 ug/m*(IT-2), BA. BE. EEEE. ZNRE.
OkmT. ENERAI A 15 ug/m¥(I7-3), RECEEHE, HZMHE. Fa%E
RKIEE TN AEHIRE (1T-3. 1T-4), BEFENE PM,; EI9REEHBIR™E,
2023 £, EEEFIBH PM,, FIREH 74 ug/m’, BEHESSREFE (T-3) 19
E5ME. H5l, BE—FUMHERNESSREAERIAT LiRE.

HERTHHRREZSURERETR PM, s WEDRERESE T WHO A FIRH
BB ER (T-1), MEERABHITMNEER, X—IREREFAE™E, BFE
RIRANETH, ENSE. AE+TFE PERENTERRRERELE TX
BHSITEA. HRIEEFR PM,; WM T FEIREFIES LR TIRER
{8 35 pg/m’, 2022 £, £E 339 MR R I EWHF, 6 TR ERED
ERAWTHE 21341, A LE, T 2015 FEAARE T G ELNE A, o Ak
LINAARMI B+ R

REE 2023 fF 11 ARAM (SSRBHEREGDIY) F, HHIRET B

PRESSRBHFRRAXHAIEEITHA L. BE, e EMPEHE

FREPIRH, Bl 2027 £ 2 E AR WA %2 TR PM .
E':F*Ei £ J O T A : - AR

HefER AR & ESHAL

EZRATBLERIERXBETE

ZHUNERPERTBESMLMAERE TE. K&, HE. 8EOEREELL
EBE—¥, MEBITERNAMNKGAE, ERmngEnamEEbttss
85%, EFFEME HNERAITMFEERMNERBHRILEALFRENARE LFH
&%, 1990-2022 F, HERBHEILEBHYMAE—K EAZMA L. ENERR
EEES AR 30 REFHFMEARR 7T ERES S ESHN~MHEIERE, B 2019 Fi£
WAL HRERAES ML AIEA LRI E, AT EAMK N FEERENE.,

B 2010 Fig, UMNXEMNEBEEMFAREAETL, RETBERBEBERALL
HNENZILERDARS, ERAMAPENERNTBEEERTAEEHZ
MEENEK, —EKAKFCAEENER, O5H NE. BA. EF
2015 FRUBERBERVAELLLFSEM., TNERMITHEEEXS
ERATFEEBERNEFRERNTS, HPRFEEKEE 8F, REEK
BT 14 £F, 2022 F, ZHUNERNITHEERAEE SILE 206 L4

TEEER. th. PUNCARRREERER, BRERRESEMTA
ZaREEGMM. BETER KROBBEESUHEFBNTREES, 2022F
BRIFHTRLELL 2010 F T 131MED R, XERTHERESE HifdH~ L5
MERREMINEERE. TENCORBENEELNLERI THES, RN
FKRTBFEERFENENBTELSLE ETHESR . BE 2022 FRAOTHERRRIT
ENABER 1990 F1Y 32 &, EXE. KARFIFKTFERRNTHT, PE
HELREREERISERBEVEREN—F.

HHEETBLEREVENSEEK, TENTBELEBRAEE0ENMEEN
. F 2005 FRIEEFKERESKE—, 2022 FNITHFLERAEER
1990 FHYE 22 1%, ALEEABEZETHNLLGIEHEI=02—.
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ENHMEHBCEMER A E, KA. EEMAAESESEERNREF BHERIE
HHERE, FEAEAT EERRNZENER. M7, REDEMEFSIFN
MEMHMERE, FANBEINSRYHRRE, RFIEHS SEDHBR
&, BUEESEHNERE. MERENE, KRBT 2027 £IERNLHER 7 F8
A, NOy #1 PM K56 = HE M BR B B BR 7 w5 A 73 51 A0 ™ 50% #0 20%, FTiE T NH,
N0 BIHFR R E ; EEEE R EIT I F 2027 EEEHIBREHE B ™
1%, NOy F1 PM HEBBR B EL F A M S FTAE BIBRE 7 B0 ™ 83% F0 33%.

REHTMHEREREBLENSERBZNGER, BFEEHFBRIRAERN SRR
MEGHEGFERAEZR. TE. HE. BA. EDEMEFINEKOV = EHLER
ERKIEHEE HWE, SEXNBEAN (HFRKA, TH) HE=HiE H
B REBD I ME RN T KA, EANRIE. FERRIBEHEER . BR=Frf,
TENE BEHEREHERELREE, TEF-ETHERNNE
HEBUEMEBSCIL T ST R . AR BV HE AR AR TT T, ENE A BR U BS 8 I RR X,
JEIRRMR—ES B EIBR= ENEfEMmT MR — BRI ; BB EHRARETT
B, EDEMREEBEER, REMNK=ZBEHEKE. SR, X#BEMNE
REHMRERELSII TRZM™, BRIIMERK R MR A EXEIRE R
M ik, BERSEAENSEARHREESE,

PEEVMNEHRES ERESTHGR, EAREREER, HorHRzHEIKFE
ESSKAEKFEY, HELEEABBREME ZMRAERR, 2023 F7
B 1B, BEEENHRIRAE DR (FEREND) EXLHE. BXbRK
2000 FEXEME—RERMELL, CO BREI™ 82%, HC+NOyFR{ENN™ 91%,
EEANREENESEHRRE. ZEHIIES LRRAE B, 71
FHRE R T ERE™TH. S5 +F, FESREHRIREZLH T =XAR,
MITHIE 7N FRAE NOL 1 PM BRIEERE /0 ™ i@ BIA F) 80% F1 50%, FEFHARIRAE
MEMEE EHREM™, F EEARUEE R T ER
IR L R A {85 '

SRR FE KB LR

BT BirR it I % E 5 KMk

HEEE+ER, RESEKRBETHED T ESED, HERERBENRIESE
ALK AL, 2013 E 2023 FFj8], SERFAEREFRABLEIN 52.6% HEHIBKE,
I T FEEPRIE K, WRRREHESEEREILE 18%, A, HEEFEREE
RE#HT#ELZERRA, 2023 FXEHEESBEEHELE 0.36-93.0% A%, F
I EEPEPE. BONFIEE.

2023 fF, HEFEHEERH 3000 T, REERW I3ZHE, HEMREEE
S FRESKREMN. B, FENTAREREFEFLEIRI, 2022 Fi4F 225
/TN, X—HBFMHETHBIRELLER 600 H / FAMEMNKE, th—3E
BEFRBEFERETHNERRIGKEN. AT HETHT RKOE RN’
BEERKREER, PENSENFERRIENFTERFRIELR. 2013-2023 /5, #F
EFEERAEHENEYEKEILD 86.7%, S TEIREXIEE, HESBEXR
M 2021 K 16% IR FHE] 2023 FEH 38%, ZF 2023 &£, FEELIKHEEREAE
THHREEIL 60%, EL 9 FANBEKHEEE —. AL RE MDY,
FEAREH T AHTBREFRLEBAHMAETK XA T EH 15 METIRE
%47, BRRSHETHIEREFTNQ LT ERPRERRELLG] 2025 FHhEF
X E| 80%.

HthZHWMERNOFERREE MATESHMER. 2021-2023 FHj8, ENE.
HMEg. RAEL. NEREITFERMNFEERABETHFHBES, TMTHEXK
MEBEK, S TMERBARE 7R KANFEREASERXREIR, MRS
FHHE. REEN2AEREEMAET Bir, Fla, FNHRE 2030 F3
BEIRREHE G EESLIN 100%, 2040 FRE E G LK 100% FIHEEF B iR FER
H 2030 FEIEERFR AL T8 S LA R 30% H B iR, EXBEBRBRILHABS
T, TNERRFRREERREARIIR 1.




2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

RAREREE — ERERE e REELE PM, s IRE — S5O, WE

ATRPAXER, PEEZSSHEES. B 20183 F (RSEBRETEITY SHERE,
REFMIUA. HBACRFRELZRABAT, SUTEBESTRENEEZNE.

" 2013-2023 £, HEEE PM, EIRE TFELA 58%, SO, FIRETHELA 78%, FEEMIER LES
REXERRNER, RNERE~ZE (GDP) M 59.3 A{ZTEKEl 126 H{Zt, FEIYHEK 6% I L;
RRESBEENRBREREEN B LF7T 37.2% 1 159.8%.

: 2023 FJK, MG ERMEERENESLFSRELAR, TELXG (ERREFENETIMTR)D |
: AT FT—MEBRRSSEAENTIRESAMITEZEE, REF 2025 FXLMEEBE RN EHE
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1 H, EAHEBERE 6b R (FEFREN D) EXSERE, BN b RE—MERMELL, CO BREM™ 824,
HC+NO, FR{EIN™ 91%. EINEESEHEREFNSE K. B, FEE (RSBERIDEEIEEAR) (FHFPR BSRETE
HEFEWTERENEL) EBET, CHEHEEHARGIE T —MERVEEHRIRE, #asEYS

B E AR R .
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[ enps
I =R (Eleb) 8
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EEERE, &,
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o ZIHIE
CO ~it T T — T T I NOX
[mg/km] 2000 ° g 150 [mg/kml
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R, WS,
O3pRl, e,
[l rm=r =5
R

RS
=

200

'HUNMHCMMMm]

511 BAER/ REREJTHRRE (DUTUEREBZEANF)

AL T ARBEARRRRXTIURE, & B RMAHA R T AR,

2. BUATARAE T, SRR RN FPATER G R ARTAREM B FEA PM A, ademmizE, A8, RHE. PERBL, @, FF-EE,

RAAR, HE2F, Lk®E, L FHwiEE HCHNO, #FRIEH 500mg/km.

3. B £ B FRAALE A Bin30 A MRAE, L NMOG+NO, IALAR % T & A 2025 455 i 5 69 P39 K P,

4. B s EFRALE A Standard 2B FRAA .

5. WA Ae B B 2R IATIEY S AT, ZRAB R T E R A 09 FARHEEHCE L LN B AR AUEL =2 —,

FER 2023 £ 7 BEHEEAN b i, ERERE. RELHRRE LRBONE A%, BREEHRUERL

TERRTT. e, PTEREENE-ZELNREZRERBABEAER, WTENRENE
ERESSRTR, EHEENRAITTERR.
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M EIHE B
2. B R ERETHIE,

BRE. EEMBARRFHRZENRER=ZREMARR. REHTNERRBREZNGER, BEEN
THIEMRZEZRBKR. TMHERS, FE. HE. BA. E. FMERVUEHFMIREEANEL ER
REXEIKN (FFHKN, TR) HEFORE mHEME. RARNDEBRRKR=. K=, HMAH
7 W E R SRR M
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E: L BT AREEANRZMNKXIAURE, &ERA
hE PM ¢ M XE HALR B AAR, B AR R B8 A X
PM la/kWh] [g/kWh] TOUEACEKK, BSAZIE AR RALH K
la/kwh] P
1990 1988 2. B EEHIEA FTP A TRIL, P EA
BR L Ay #4825 T OUFRAL
3.EBEREREMEETTHFR (GVWR) £
85001bs( £4 3.85 vk, ) VA L4 4, #t— &
0.61 0.61 hiER, PEAAREEA, PE, KHAA
2001 1993 FR &3 GUW £ 3.5 whd L od &4,
4. et e L, P EAFEIAREAFY
A AE Ao iR AR AT AT B BRI A AR A AR R
AW EMATIAT BB, RS AREE S
HEHK XA OBD #9& K L5 A-E AR
#F AR, LR -E#ET A B E
034 RAeBEhi# ek, ERFHRET REAMEK
1991 BT R B AT A £ 09I MR HEAAR AR
BERE/ FMERBY RS, EBAPARY
ARG EHRFH £ B 2010 FARET R E
2007 S EAHF —2010 5 ALl & Lt iz
Fat, FEERIMATPE, 2007-2009 F £ B F 69 K
A NOy FHMEAHH 1.6g/kWh, B A
A #ARiE
52023 % 3 A, % B Control of Air Pollution

0.8

0.02 0.02
0.25
2017 1996 N

0.008

BN 2021
2023
0.15 — 0 04 0 02 04

0.13

1994

! ! 5 7 8 NO, [g/kWh . 0 | 268 536 6.7 804 1434  NO, [g/kWh]
-_0_____‘2 %3 B T8 NOX [g/kWh] X [g/ ] ——————— * From New Motor Vehicles: Heavy—Duty Engine

and Vehicle Standards 3= #L 4 2k, *F 2027 & A 4
513 . B, ESEHMRERETHE (UELRMEHF) 9 & 45 B A BEARAAL,
AR FISH Ik

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

E3ju) E3Ea [E7< -6a [E7< -6b
= _
Ea A b B -C A -D A - 7 it
¥#E 1998 e 2004 #RAE 2010 B 2027 #RfE

KA - A B A Ix KA
_

514 . K X, BERFHRIVES RN EH (IXEREEMERE)

FEEEREAREEH ERESRE, EAREER, TE+E, FEERERMTIRERD T ZRFAER,
WATHIE SR NOy #1 PM FRIERE TN 08 E 2 313A E 80% F1 50%.

HERPRIE . EVEERETTRIX T 2027 EE R AHEMBRE L E A 7™4&, NO, 1 PM HEMPR BB EM
BRATERERIBRIE S B A0 83% F1 33%,

HEl, REWEHEH—MEBNEREHRAEZN, RBRETEATRNSEYHBRE, Hfb, =2
R FRAER NO, F1 PM SLI6 = HER R B A IR /S ERE S BUAN ™= 50% F1 20%, FEFE TRMELTEDN

ERERPERBEHTVRSHEKRNXE, SHATNER - PERGH -DEALEREFEMNFK
HIRHBE R NS, HERNE IV E A B IRH R THER.
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r 400
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EDEEES[E L 500 HRTHEA N ER

I W exsmks
IR / M = -oomn
r 600
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| FarTe

& 516 TMERSHENHBENERRITHR R (AT MZE L)

L1 |0 | E

b=

1100

Y HC/NMHC [mg/kwh]

515 BAER / X ERFITHHRE (NBERRMFRSTREREAG) R L HSE R R, FEFAE RIANK R B R ABHMARE, BT RS B R B A — 5, KB 20 E A A B
GRS 5 4
i L BT RFEAKAMRTIURA, & BRASRE LR, 2 B AR EAKLLE,
2. % EFRAA R4 42 g/bhp + h, A&4E 0.746g/bhp « h=1g/kWh #4743 BB FISFE LK

YRR IS Lk

AZHEITMNERRBREREZNGER, SERTHEMEBEEZEREA. £F, bE. SE. BAR. ENE. #
I EBRE HE AR E R A8, ELRELHIRAN (HFIKN, TE) HESHNFRE, mENE.
FEIRRIBEFER =, FR=,

TEEMEHRENES TREMKEHFBEZN RN EHZ L, ERAFENMEREE LYREM™,

BT RIRE 7 IEEHEUE R B K

EF, —EITNERELBEBEASLEETBOHRRE, WENEMRMEEBHEIKS, FET 2024 £M
BR=FHRE] TR AR
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FEH7R e :8 1999 100 350 500
Iz 50
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R @ 18 10 10 15 10 2018 10 10 10 10
10 10 15 10 2019 10 10 10 10
= 1
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10 10 10 15 10 2022 10 10 10 10
A @ 10 10 10 15 10 2023 10 10 10 10
10 10 10 15 10 2024 10 10 10 10
FE . o P BA £ e P B £ e
0 10 20 30 40 50 60 518 1. H. %E. K& BB HR S BREN™HE
WOGERARRE W TRREERE AL pom
L E: 1P E GB/T19147-2003 42 th 3 i 584 FRAA 500ppm, % ARE A e MEAR A, R Aot 3tit 7 290,
517 #EITEBABIE RN & 2. 2 EAWARAERAALKA KA b / 3t 2B -TF3) (refinery average ) 185 2004 54 JA 4> k-39 ( corporate average ) 1A,
B4 ppm HAERR: FIAE LK
E: 1L S EACEARA TS A FF R AL FAR, ﬁ«f&““iiﬂlié)ﬂf%iﬁ$ﬁﬁﬂ$‘ﬁ$éﬁ%iﬁ%§%; RmmAeES AL TR
Fobo B Hp b R 4 ) it AR ARA B AR 09 5 B AE, ik Fie s KB WA % 350ppm. IEFESR, B EBHEER (L , T 2017 FEERAE MR S EMREIIEKE] 10ppm, AE|EERGFEKIE,

2. ¥ 2 @?Fnﬁ#&#%%i”fﬁ S AFTF, 2018 57 A s*i%fréﬁ 95 FIAL A M AAF A 50ppm, 2015 F 3 A EHr#Y 92 FIALA AR
A% H 300ppm; bARES A AR, 2018 57 A L AT AR i (superdiesel) ALAFE A 10ppm, 2015 4F 5 A ZH769 % M2 b (autodiesel )
B4 % A 3000ppm.

BN ER R BIREIERTIRMEE I EMER, ERSAKEVERMMNREESAEE. 2022 £k,
3 [ AL T CNAS Al . RONOO % i 69 Bk i 6 LT N E R iR S T SEE B AR AU AR E, HA RN E. @EFENE B i AR airEE MR ZFHR
4 BRI 202589 A 1 B AN R AR AR, FIRRUBYER, ZFEFAISRIEFEMEREILER TR A,

AR FIAE LR
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= BIR B SO, 2 i 4 55 A [8] NO, #= Il 4 2 B fe]
1 JEEHRIR HIX IMO 2012.8.1 2016.1.1
2 ZEENH L EHERUE HIX IMO 201411 2016.1.1
3 B Z REHERUR FI X IMO 2006.5.19 202111
4 e HAEE I X IMO 2007.11.22 202111
5 . A HEAER I X IMO 2025.5.1 .
6 DO HE AT il X NS REERS 2009.7.1 e
7 R EMAAR SIS FHERUR HI X FEZBEZHES 2016.1.1/2019.1.1 202211
8 . HEARRE D HRERHIX EEF KD 2020.9.1/2022.1.1 ok

519 MPRHEREEHIXK R R

Ee 1 AR ARG AR E K AGE B IMO % S AR ) RAUT R A A8 52 K Sh AL, FF4 IMO Tier IIT RAA D HEA AR .
2. W HE I R 6L 45 m W AR X 91 24 4 2 MR IR
3PEA2016F1 A1 BRARZA., KA. Rl (WEE) RBEZAMHEIEH R 2019 F 1 A 1 BRY KAMK A HdE
HRGEE, s d R e b B R AR AR LI 12 5T NATAE, NTH K 03 KL F & A BT & a9 i@ ARk
4. B HAEH K X T IMO—Tier III -8 NOy FRALEK, & A TRNE 425 K if dy R B Ae 1 T35 4] K P B 45 B A ATTAS An BT 4 A
8 AL HET K T R T 30 a9 A8 B Sk A A,
5.5 B 2020 49 A 1 Bk BAAREMAYHIE S R, S, mk - ki, FiF - EEk. S0 %R ALk TR
SO ¥ HE K 2020579 A 1 B AE A T3 BASAHEAIE B K 3 04208 694540, 2022 4 1 A 1 B A23E N T3 B ASAHEIE B R 694540
AR R . FILH Lk

EFRZF AT R SRR ES G—HTEREEAER IMO) B3R, #ETTE IMO HiFRZ
EFRHERES X, ARFIXRALE™ TEROMMPRISEDHREFRR. Bal, IMO E&LEHA
EANERRHEGIX, BERENHRES XIS £, KSR HR S EREM LV HENER .

M IMO R MERFRARESX, PEMSERL AN RBEENHMEGIX, X#HNZKEN
FEARIR N AR MM S BREE R, NSRSy B HIR.
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

IMO- 4Bk
IMO- % % B9 HEUE I X
IMO- db/gHERERE § X
IMO- JESEHFA= I X
IMO- An&hEE AR I X
IMO- B HERUIR 5 X
ReER - B O1EH
XE - fnFERT (L)
XE - fnFERT (FELeH)
HE - MRHEEESIX OB HIX)
FE - ABAREERERHIX  (FBRa7kER)
FE - ABAREEEHIX (AR HIX)
HE - mEMDHRER§IX

520 IIFARRRIR MR S EFHRINTE

7 : 1.MEPC78 23k T 35 5 3 P K IR A SO, A= PM Hisk 354 R 49 MARPOL W VIS EEE %, T 202555 A 1 B %56,
2. BRI B R AR S R R O A9 AS AR A4S SE B AR R AR AR < 0.1%m/m B AS A Mkl AR4S SE AR E4E R A . % MR AU AR A B

NS AR E R, O, BRBRRZIEER A 2020 F 1 AR ERBARE. FAEFRE (RICERET 0 HH I K ) 48 B ————
BAE < 1.5%m/m &85 A Kk —— — - — e b———
3.PE B 2016 FRERZA. KA. Fihh (FEEL) RBAAAHSIEH R, o Bkt AsAas 55 00 842 A #d-& < 0.5%ni/m #] ? e w R S S ————

ARk 2019 SFF BAS AR R R AR, FREABEE 125 2 RKRRARKIZAG T4, 4@ 5% 0.5%m/m e85 Jf Kk
A ERALE R,
4 EREBN T B A A K AHEAAEH) K 556 0.1%m/m 6945 A RR i AL IRAE-Z R, Heda H) X £ A 69 525688 18] = T2 2020.1.1— A 424 X |
20221 1—& 4 R d KRR, 20251 1—BFER R (FFRETIHE) o
5. AEARBEN 3 B BLAAL A A B K K36 0.1%m/m #9A45 R  BL A Z IRAEZ- R, s i) X £ A 04 256 8] 4e F 2 2020.9.1—#% 2 42ih,
2022.1.1— ALY HER I W] K

AR HISFH Lk

2020 &£, SEREXSITIFAITAMA LRI RRS" HBBREE2RSREM 3.5%6m/m A% 0.5%m/m,
P EESEENAREANREREREFIX, 2 ERZESHEETEARESMTARMMESAE. HiBuzs

X AT EFERRE = 0.5%m/m BYRE. Lo, FEM 2018 ELZE R AT HAR S 2 0.001%m/
m 4, AN RS EERERENERZ—,

HEEMEBX, FAPEETBLFXMITHT I EMANREEERFELERE™. MEHXEL
WAL 7 A IMO #UE R ERRHEAEHIX, Mfad A\ EFREEREHIX 200 BERAFHFEEBRE™ 0.1%m/m
MR A EMRE, BN B i@ s EXEHRESIX, ERMAE 2482 (M) EOERE
8 (RREB) S#E 0.1%m/m BIAHIR S 2RE.
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2000-2011  2011-2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
05
Tier Il- dEREMAHEIRFI X Tier Il - JbEHEERHIX
Tier Il - 7% % BEHEEE X
Tier Il - JESEHEBER HIX 0.4
Tier Il - AN#h L s HERER X
521 IMO AR R B HE IR §I T2
0.3

E: 1.IMO REAALY ezt ) T K E R T ok o R85 130kW 6948 7 2, E CHINA I (2018+)
2. 48 o B BB A R E K A A A S i K B, LA B8 NO, HEA =S ZIEP T (2105 2008

M(g/kWh)

o BX% NRMM Stage
H R IMO, SpecialAreas under MARPOL 02 11A(2006-2008+)
20 ¥ EPA Tierd HE CHINA Il (2021+)
(2014-2017+)
01 % EPA Tier3 (2009-2017+)
. 16 B% 8 EU NRMM Stage V
S (2019-2020+)
<
f
% M 0 2 4 6 8 10 12
fh“t 8 \ HC+NO,(g/kWh)
@)
= - AI523 . B, ERERATTRIAR SR SIS RO HIRE
4
E: LB P ek RRESARAAG FAMAFR AL, &8 /R GHAATERBELFIIRE, LT HREXNH A S AR,
2. AR E GG AT 18] A R S A KARFEF
0 3. BT R FTAS A R S ALY B R £ B 0 AN Stage T —A e Stage Vo A7 £ A &K 37kW AL L8 RTASHL, B
0 200 400 600 800 1000 1200 1400 1600 1800 2000 36 ) 19kW Bl L6 T AR AL,
EERHEERE N (/min) 4. AP B AR EER T GB15097 HLE M F 1. 2 KA, BPHE)RRTRFT 37kW F B br k20 T 5L a9 e, & F4chk

FRTFRF T 5L BT 30L 494540,

5. KB EEaAREE R T 40 CFR 1042 AT 695 1, 2 KM, ER0IELEHF 0T 300 69540, L9 Tier 2 HrEARERER T
5.22 IMO I ¥ AR B HE R E 37kW 3 F AT ABHL,

KB RR: FILHFE T

HERONER WITier | M Tier | M Tier Il

33 kK. MARPOL Annex VI: Prevention of air pollution by ships—Regulation 13

E FRIZFATATATARRY R shATLHFBUE SIS — 01T IMO B3k, & E 1] U= IMO RRiER S B fir NO, HEEHIX,
BRFENZ X HYIZF ARARRE B A8 A R s ER .

RATARREN R USRI AR R EETHE, PEAZRTELNESRTRETFLSE,

2016 F, FEEREM THMARNISRYHRIAE, BEE5REMBLLME —EEE. 2018 F£7 BXHEAE
—BYERHERE, FERE Stage Il -A. XE Tier 2 [RIEE—H, M TREEREMELDIE —MERHE
BEEHIKFE, 2021 £ 7 AFHESEHEAE —MRAFSRE, 5%E Ter 3MREMAY, EEEREITRE
MBERKEE.

Bal, HESRBIFRIERR NO, HIEH X, BHIRE (HKEEEFALNE) . HENTHERMHHE
AR HI X R EEXTINE B AL A R s A HE R IR E S E R, Eitk, #AFE 200 82 RAFTH5M
EEEI M, REHFE IMO B Tier Il

LEREEF 4 IMO #EMEFR NO, HERIRHIX SLiE Tier 1Il, EH NO, FRIEER Tier Il iNf=7T 74%-76% &,
X 4 DNHEBEEFI X Eh AR EHX .

FESLyEELE, A, ZENHENIEREEZT CO. NO,. PM H HC, TRKEE7E Stage V H AL
SESmAIE AN T BAEE (PN) FIESK, NERHEBEHE A EL.
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L I B 6.1 2010-2020 £ EHRR = BAMGT Ik S5 R HEH R

HIERR . 2011-2021 5 FF B4t 4%, PE  REHEE MEIC
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5
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B
: , ; T%TE KRR \
Bk )
0
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‘ & 6.2 2010-2020 &£ EKiRF=EFKRBITIARTLEIH N =
B RF . 2011-2021 74 F B4t 5%, FE S REHKFE MEIC
¥ ” ,‘ | | [ T T ) IR W s
|
| 2010 5, ELHKMEANTHERAZT, PEMENZ=EMELFH, 2020 £, RFEEET M
| 2IKMEPFEFE—F U L, EEEHENSEN 10 E E, B, WNEKTUHEERSTEY , °

PM, s #1 SO, HEFIEKIE T, FEMRST5IA 43.4% F1 53.5%; NOy HEFIE T 6.2%,

E WKL KE, 2020 FRKIREIE 24 20, 2951 FRKEFENANK. B
KRITUH EERSKITHY NO. SO, 71 PM,; HER E 7k &£ R KR T B, BEIRES HIA
40.9%. 53.5% #l 58.4%

ERT TV SEMBHEEES S THEX NG, KiREER T TI#T TRRSUE,
ERBERE HAT A SE JE e B R HE A 3
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2. RV ERAR, PENFLEMNEZERETL, ”**1?ME%%Lﬂ,%f\:#m%
IME & LI E SRR A 4am . 2010-2022 &, HHESE — = B H0E & Eb B 46% B E 40%.

ENE. BXRAT. BNERAT. FREMFENE —~WIZNE S bR 10 £8/\ME T . AN
REENE —FWIEIE S 2HRE ETTNES,
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I‘F ,‘f - : l‘r | ‘ir iﬂ& ,‘f 1q§
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) ® % P ’ 0 ! ( )
NOem ’ N\ P \ b SO{mam) ' P 2 b Nodma/m) \ ‘{E’»f . Pmgm) SO;(mg/m’) \‘ E -
s Y = o, = 5o ~nem Sk Bty NI || ik
436-545 N B 1635-545 N = fs“;-’z-:%gs M 0 436654 \ BN 218-3815 ‘ - 535-3375;5 - )
- J = en J p J et = ew -
& 6.4 BENKTIITARZEYHRRE 6.6 BERTIIMITRISEDHMRE
. ¥ - e E: 1. BRAMATEA T2 K T 300MW 2 ki
E: oL BREEATEA TR K T 300MW A L3 0. 45 6] 6 T M AR AT PM,, 045 AL
Z?E%W@%%ﬁTﬁK%%f@Wﬁﬁ 3. BAZA R SO, B RAMAFAE, Bk T KL, RBHA D FHE (He) frp B ENRIRA K MARZE, —RHAARE:
R e B R K=3.0-17.5; ##H#ataf: K=1.17-2.34,
4.8 $‘2§‘Jﬁ]‘%#é‘] 540? KHAATE, EM&% Kjﬁg REHA 2 FE (He) Fr 5 BUe &N KRG K A RIRZ 4. B A8 PM HEAARE 2 — AL E (30-400mg/m’),
BN PM R O R0 00me /) HORRF . BT AR
6. FPE AR T B AW eG4 & Y e AT
7. Bk T AT A AT RIS AN IR AR ERA MR BN, FAROREEEATHRSEY; £RWIEEE THEEKEFVAITHMERERERRA, TEH. HE. SrREEN™E, REE. EELFE. &
At ey R IRy, AL E R INGAT AR AT R RA AT R RS, AT REA, B EERRPIRARDES SIS LYRENE T ERRARERN 8 1 L.
KRR BBEHLH g, #LAE Lk
EMEERRKTUYAITHIREREREREA, TE. 8. HE. NEAREHEXN™E SEITE. RiE
4 - ;
£. ZESERHEN, STUSLEYRELE T EBERHERAREREMN 10 M L. 200 PRI A SIS R
- FRAEFET =RETT. 2022 £,
200 — KX R EF RS EERKCRTI A E
e FEMHKRTLHRTBRY i EHMHE LI, HRRIELE
g5 || 0 S AR PR e | e — e m = - ==
600 HEiEsliE PR, BadE 800 SERASKF ., WITHBIRHER
eI +EEBEBAREFRRR, B ;g — KK Ek et Ey PM. SO, 1 NO, HY R
500 S . N - o a
B 2 HE B AR HERPR B A R, g»‘r"’“ 184 31 % 10. 35 5 50mg/m?,
‘\ ) Ny Il 7= \ig Samt = 3 A=A [=]
400 Jiﬁ']?ﬁiﬁ‘ﬁ'i*:l:o WITHYE §400 L B 3] 1985 £F A9 AR A& 2 B0
g RHERZE R R 89 PM. SO, #l ™ e =7 98%. 91% 1 94%, ™ F K
B HEL =] » —8| | =8 | = v
?;‘300 BT e 2 L NO, HIBR{E 4> 34 10, 35 F0 TEATE WAWMEZR, HF SO, F1 NO,
T l___ T - ilgzﬁ 50mg/m?, 1HEL &%) 1985 & Cocd I N, m—" o I _ B9 HE B BR 1B 72 51 2 Bk BB #R /BN
- f 5 BORRAES BIRF=T 95K, 94% e it gy [ W . 1/5 1 1/3.
. ‘ [ ar ]| el .y o N e I |
= — [T b & s Qb === ewoeeeenweeeneeeeceos -
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t20120302_224165.shtml
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Mongolian ambient air quality standards (MNS 4585: 2016). Mongolian ambient air quality standards (MNS
4585: 2016)
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Standards.pdf

Pakistan National Environmental Quality Standards for Ambient Air. https://mocc.gov.pk/Sitelmage/Misc/files/
NEQS%20for%20Ambient%20Air.pdf
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case.doe.gov.bd/index.php?option=com_content&view=article&id=5&Itemid=9

Sri Lanka National Environmental (Ambient Air Quality) Regulations. http://www.cea.lk/web/en/acts-regulations

Nepal National Ambient Air Quaity Standards, 2012. Air quality status of Nepal 2016-2020 Main report. https://
www.doenv.gov.np/

Singapore Ambient Air Quality Targets. https://www.nea.gov.sg/our-services/pollution-control/air-pollution/air-quality

Philippines National Ambient Air Quality Standards. National Air Quality Status Report 2008-2015. https://air.
emb.gov.ph/wp-content/uploads/2019/04/National - Air-Quality - Status-Report-2008-20151.pdf

Malaysia Ambient Air Quality Standard. https://www.doe.gov.my/2021/10/04/standard-kualiti-udara

Thailand National Ambient Air Quality Standards. http://www.air4thai.com/webV3/#/Download

Vietnam National Technical Regulation on Ambient Air Quality (QCVN 05: 2013/BTNMT). https://luatvietnam.
net/en/the-national-technical-regulation-on-ambient-air-quality-vbpl55453.vio

Indonesia National Ambient Air Quality Standards. https://peraturan.bpk.go.id/Home/Details/161852/pp-no-
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National Environmental Quality (Emission) Guidelines. https://data.opendevelopmentmyanmar.net/library_
record/national-environmental-quality-emission-guidelines_2015-dec-29

U.S. National Ambient Air Quality Standards. https://www.epa.gov/criteria-air-pollutants/naags-table

EU air quality standards. https://environment.ec.europa.eu/topics/air/air-quality/eu-air-quality-standards_en

The Air Quality Standards Regulations 2010. https://www.legislation.gov.uk/uksi/2010/1001/contents/made

Germany Ambient Air Quality Standards. http://www.gesetze-im-internet.de/bimschv_39

WHO global air quality guidelines. https://www.who.int/news-room/questions-and-answers/item/who-global-
air-quality-guidelines

Air Quality Life Index 2022 Annual Update. https://aqgli.epic.uchicago.edu/reports/?visitorCountryCode=CN&I=en

Annual Vehicle Statistics 2021. https://www.lta.gov.sg/content/dam/ltagov/who_we_are/statistics_and_
publications/statistics/pdf/MVP01-4_MVP_by_fuel.pdf.
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The Future of Vietnam's Electric Vehicle Market. https://www.viettonkinconsulting.com/news/the-future-of-
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EEHTBHEARA | https://profit.pakistantoday.com.pk/2020/08/23/pakistans-ev-future/.

Denr Administrativer Order No.2015-04, Implementation of Vehicle Emission Limits for Euro 4/1V, and In-Use
Vehicle Emission Standards. https://www.slideshare.net/KirschenSy/denr-administrative-order-no-2015-
04-implementation-of-vehicle-emission-limits-for-euro-4-and-inuse-vehicle-emission-standards.

EEEHEBARA . https://www.transportpolicy.net/standard/south-korea-light-duty-emissions/.

S EHIARA . https://climatepolicydatabase.org/policies/heavy-duty -emissions-standards-korea.

Air Quality Management In Cambodia. https://www.unescap.org/sites/default/files/12.%20Air%20Quality%20
Management%20in%20Cambodia_MoE.pdf.

Advancing ASEAN’s Fuel Economy & Emissions Standards, Post Pandemic June 2021. https://www.eu-asean.
eu/wp-content/uploads/2022/02/Advancing-ASEANs-Fuel-Economy-Emissions-Standards-Post-
Pandemic-2021.pdf.

Regulations for Smog, Soot, and Other Air Pollution from Passenger Cars & Trucks. https://www.epa.gov/
regulations-emissions-vehicles-and-engines/regulations-smog-soot-and-other-air-pollution-passenger.

Regulations for Smog, Soot, and Other Air Pollution from Commercial Trucks & Buses. https://www.epa.
gov/regulations-emissions-vehicles-and-engines/regulations-smog-soot-and-other-air-pollution-
commercial.
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portal.gov.bd/page/6ee9d54b_b349_4e85_b0da_6df1225285cb/_compressed.pdf.

EERARA | Automotive Policy. https://www.industry.gov.mm/announcements/232.

Developing Clean and Efficient Vehicle and Fuel Policy for Nepal, https://www.globalfueleconomy.org/
media/597462/11_nepal_developing-clean-and-efficient-vehicle-policy-in-nepal.pdf.

¥k BB HEUARAE 91/542/EEC. https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31991L0542&from=EN.

¥ BB HETSURRAE |, Directive 1999/96/EC. https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2000:044:000
1:0155:EN:PDF.
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¥ BB HE W #= S , Regulation (EC) No 595/2009. https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:02009R0595-20200901&from=EN.

¥k B8 HETUFRE | Directive 93/59/EC. https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31993L005
9&@id=1669386948340&from=EN.

W B2 HE A R A | Directive 98/69/EC. https://eur-lex.europa.eu/resource.html?uri=cellar:9ee5d16b-1a4a-4a72-
ac90-5e3a0bb1d745.0008.02/DOC_1&format=PDF.

Regulation (EC) No 715/2007. https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32007R0715&q;i
d=1669386486364&from=EN.

Commission proposes new Euro 7 standards to reduce pollutant emissions from vehicles and improve air quality.
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_6495.

The Motor Industry of Japan 2012. https:.//www.jama.org/wp-content/uploads/2013/12/The-Motor-Industry-
of-Japan-2012-Publications-Industry-Report-2012.pdf.

Vehicular Exhaust Emission Standards For Importation, Manufacturing Or Assembling Of Vehicles. https://www.
cea.lk/web/images/pdf/airqulity/6._Gazette_English_-_12.07.2018.pdf.

FEFEARA . https://service.tisi.go.th/fulltext/TIS-2315-2551m.pdf.

Positive Ignition Engined Vehicles: Safety Requirements; Emission from Engine, Level 8. https://service.tisi.go.th/
fulltext/TIS-2540-2554m_Auto1992. pdf.

Environmental Protection and Management (Vehicular Emissions). https://sso.agc.gov.sg/SL/EPMA1999-RG6.
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N, and Category O.
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industry-ministry-supports-the-development-of-euro-4-vehicles.
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?hcno=F7A8DCC295C39F02361698BODE78B698.

BERESEVHMBRERMNESZ (FEI. IVEE) (GB18352.3-2005). https://www.mee.gov.cn/ywgz/
fgbz/bz/bzwb/dghjbh/dgydywrwpfbz/200707/t20070701_66145.shtml.
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S L mARAE, MNS 0216: 2017. https://estandard.gov.mn/standard/reader/1810
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Clean Fuels and Vehicle in Asia. http://www.airqualityandmobility.org/PCFV/PDF/
CleanFuelsVehiclesinAsiaUpdate.pdf

Govt orders all petrol, diesel imports be Euro-V compliant as oil companies protest move. https.//www.dawn.
com/news/1567870

Revisions of vehicular emission standards for Bangladesh (Bdesh-2 and Bdesn-3), Draft Final Report - Part
1. http://case.doe.gov.bd/file_zone/reports_publications/standards/Revisions%200f%20Vehicular%20
Emission%20Standards%20for%20Bangladesh.pdf

VEHICLE EMISSION STANDARDS VERSUS EURO TECHNOLOGIES IN SRI LANKAN CONTEXT. https://baqg-2018.
org/wp-content/uploads/2018/11/November-13_Tuesday_2_3_Vehicle-Emission_Jayatilake.pdf

In futile exercise, Nepal imports new generation fuel for old generation vehicles, https://kathmandupost.com/
money/2022/02/25/nepal-importing-new-generation-fuel-for-old-generation-vehicles

Information on Asia-Pacific Fuel Quality Standards and their Implications for New Zealand, https://www.mbie.
govt.nz/assets/179bd09fa6/asia-pacific-fuel-quality-standards.pdf

Implementation of Vehicle Emission Limits for Euro 4/1V, and In-Use Vehicle Emission Standards, DENR
ADMINISTRATIVE ORDER No. 2015-04. https://www.denr.gov.ph/

Malaysia postpones Euro 4M implementation to January 2020. https://www.fuelsandlubes.com/malaysia-
postpones-euro-4m-implementation-january-2020/

Thailand switches to Euro IV standard for gasoil, gasoline. https://www.spglobal.com/commaodityinsights/en/
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50 PPM Sulfur Diesel Dominates in 15 Countries with Two or More Diesel Market Grades, https://stratasadvisors.
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Diesel Fuel Dates Chart. https://www.epa.gov/diesel-fuel-standards/supporting-documents-diesel-fuel-
standards
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Programs, and MARPOL Annex VI Implementation. https://www.govinfo.gov/content/pkg/FR-2015-02-19/
pdf/2015-02846.pdf

Council Directive 93/12/EEC of 23 March 1993 relating to the sulphur content of certain liquid fuels. https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31993L0012&from=EN

Directive 98/70/EC of the European Parliament and of the Council of 13 October 1998 relating to the quality of
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EN/TXT/PDF/?uri=CELEX:31998L0070&from=EN
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0030&from=EN
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FEAR A SIS R HBPRERNETTE (FEE—. T )(GB 15097-2016). https.//www.mee.gov.cn/
ywgz/fgbz/bz/bzwb/dghjbh/dqydywrwpfbz/201608/t20160830_363272.shtml.
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India Industry Specific Standards. https://cpcb.nic.in/uploads/Industry-Specific-Standards/Effluent/38-
petrochemical.pdf

National Environmental Quality Standards Municipal and Liquid Industrial Effluent. https://mocc.gov.pk/
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Liquid%20Industrioal%20Effluents.pdf
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LHK%20NOMOR%20P.19%20TAHUN%202017.pdf
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pdf/2015-12-29-National-Environmental-Quality_Emission_Guidelines_en.pdf
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