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HE HKECEZEARFRBEFTEARFTEEFRAR, RAMERLRRE, RETEHNZATLEELE. AN

g, RERESTEATE R UREERNTR. ACRANETER L2 ENZ ALTESTURE DR RIE
W IR 5 7 s, AR T ARG, MAEE R AR S RS LA T ER LSS R
W— FFE AR, R L, ARE LR S B A LR RA R, AT RETF RIS SRR
B 5 b SR e B 12, L4 TR B 55 0k R TR, 45 b TR 20k 8 TAE T LE W, BT
T RAb R R § G, B oy TAEJR . oo, AR At ] P AhBR A 28 AR B0 5 ok o A 8 B R
BT HENREARE, B0 RETES ARIVR. FEER A TR, B 0% W B e B8 %
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K]l MERAME, LEH R, AREE B EE, PR/ AREESRAMEER

Tk ok, R TG0 20 NS i
BT EORA R, R E2991%M N AR TR <05
YooK SR A T A 2H 2 (World  Health  Organization,
WHO)H SR IX . #5202 14EWHO R fB Bt 4
RS G YR E 2Rk FAE T NS ol 4247 N, H
TS5 Y T R BN AT e A e 1 [ R — R R R
B, FEAMERK. TAELLLART. . i
sl X, BRI Ll R 28 K T2 A
WA B R IR EE 25 SR FLTS o — A AR (SO,) . —
FALAENO,). —%FAbBR(CO). Biki¥)(particulate mat-

ter, PM, fU35PM, 5. PM,Z5)LI L R4E(O,). MRHTIX6
T T Gy xor AR A/ 2k s, 53
WITJE T — R85, %50, NOo,»* 0,
PM2‘5[6~13]\ PM10[6,8,13~18]\ CO[19]LJ&O3[2"5”6"10”20”21]E4J‘?/'{V£
FEACE . BRI SRpE BRI GO, O
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IRV AEBER . FETRZ B AR S EEA T T 40
ST, R TR R A RS Y R R R R A
PINBRECE, ST S5 P IE T3 BER AR 26 A
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P A

(R FESNY (Air Quality Guidelines, AQG)%FSO,+
NO,. PMLUKO,1I48 FEH(AQGIE)EH T BRI ELK,
IR RS 7 i ) PN TGk B 98 S (E A KA s e T
15 B H AR (interim  target, IT){ERER BebEas i
FARIEHZE. 20214591, 45A BN BFFE i i
WA, WHORAN T HBofi I AQG, XT6Mi & M= <i5
YW (48 FAEATIESIE T T — RGBT, Hp R
SHETTER ™ T 154 i e R BR A,

BT X MRS SRR T, SR TGRS AT
RGN — s o B s RS Y i R
P R SRR TR, SHINULRR (R & S
HOYH G IR AR S w B IR, ATl A
FUKAEERRGE . AW ZREE DR SSRGS &
TR, ORISR G
T A LIS BRI, R SR R O Y JBE 3K B Bl ok P e A
YIBREPEACE B IX, A2 2R T R 2 T 42 v 11 XL
B Ab, 23S YL A R G S SRR A P v
— R 2P R RITH, ZhangE APt
20134 FR [ BT R 18 50 1 R % = 3632 1.6 512N
B, o5 FE A= B (gross domestic product, GDP)F
0.057%. MitkHiFeng NP mFsE, FkIE20154E0, 5
(R (AR B R AT ) 9167692 14236508, i
AEGDPIN7%. Fr A7 )7 T, Mills“E NP8 i, 05757
ALl BR/NAE P B P38 T RR9.9%, R BRIk 6.2%,
M B AR 208.5%10° Tg. ZhaoZE A1
R E = RAETAED R O3 S 214525 20154F (1240
{CETUIEIE 201 84450422678, P14 T —1%,
SERAIR32142 300, Ik, TGt M AIARMERE. A&
BRI RZTE R R, (B8R RIS SR
R — N E T AV

SR RPN A 6 45 A0S G K A G
R, T EX A SRR ST R IEA S .
e A3 S it FE AR PR B 25 S0P T5 S R FE KA
SN IREE G AR I B(E, FRAE T IR A B RS
Yoyt KRR R AR 71, IR A 2 S bR i
(B B E M. FRIE H 201345 RAETF R T — R 51K
SIAEEYPNE TG, RS RES ] 1 M
e, HI5 YRI5 104ERTAEAE RS R I AR Ik, A7 7E e Bt
PR TETT IR REYE. [RIES, PR XRS5 51
BRSO BEA T HAHETWHO AQG 2021), iMiFLA
(R85 25 505 Y ) 8 (%o Tk R 1003 PP S R v
BT XA, A0EETFHES A TR EGSRES

TR RS E TAE, Sy PR AR A R A
SERRIEA SRR .

1 FEHERAi e BN 5 2 0]

A5 R Y JEE AT S i) R v T U A
=R, MR T N A AR SR L K
PRAL FAHE AR R AT Y BE /K- 2EA T R IR PR B2 i 42
2R UNRTRTIE, AR FEE il i [ PR a2 U i i e
) IZ R, TS P 2 R R TRk T al
BT e ORIREIEER I E,  FD I T R KR
A5 ST SR A R 2 PP T A B A e of |
FETTk, ERURAET ANBHERTTE, RRR: FAR AL =
I Y N R A, X SR IR 2H 50k HR2H =22 ) J 53
IR AT R A AR DA T EUAE,  AITTA i 25 R e
5O AR 2 ) (Y OB, A YR R N R Y
BAFIBIESY, AR BEAT B RE B2 SR A T 2 P R IR
AR R TG R NIRAR LN, et AE AN
F B I 1] A AN 28 A PR S A o 7 4H 22 1 B 2 S0
(075 eI KE KA B, 5T e 2 8 1) S v o
SEJTTE:, FE R PR AR RO TS YW 4 ) o 1
Ui, ELAREMAR ARRCE) RIRE B A KA 14)™
(R ARG CF) RIME R LR BT 7
PABOS Rl T 5 AR A e T SRR 2 A= )
B A e AR LA, BE R i AN X R AR B A
) S B TSI PR Y5 Y e BE KA D B, T 4
KA S R G AR AR A B S T 1%, R E i
A5 - e K RS R AN B TICRE i B LU RS
B, MRTRMEESAL I, LIRS IR AR5
ROGIE R BN BI(E. BT LIRS AR, al
LA RE RN B 228 PEAR S AT BObR e, 98 523 Bt i
s TAERITE.

L1 B NARERER SRS Ui i B bwifie
HfEir

T NRTE RIS 2 5 1 Stk 02 1 S0 I
B, WHOMET5 YLty 2t RS 114 2 2 i [A] A e 7624 h(E
), T RS ) R R TR A AR (K. TEis K
WIsE I R R, WHOM AR MR A — B
H™ IR, $le T —R50S% k. Hi,
AQGH: T WHOR R T i, Hofile i nl AR
FAQGH ELIF KL HEAR B 8B, X SLA AT
PIVE Ry 3 [ 85 2 ST S U o i S5 AL 3R,

N
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111 K#MEHE

WHO B Se R 2515 JL ) ) 351 1 - R0 56 32 1Tk X6
N ERE ARG KUK, SRR II10 pg/m’ fl 188 iy
HU XU R (hazard  ratio, HR)aAH X XU (relative
risk, RROVEATHRAE, Wi FHRA LARAE AR 2
SR XU, AL T H e i RN IRR, 7EA] 3k
BAYENC T, HRIGSCHEWHOX &, i3, %50, i
THM R AR K, I RITAS kR H
FRORMH, MIAE24 hE(H. AQG 202155 5IHE I 105
W Uk R (RN A, XSO {E A LAR AT 5 T
FURE . AR PTICS A -0 JE R, WHORBE I
M BARTR IR, — M DL EE MR B AR 55 S i Bk
WS (R K. Hodr, WHOMRYE— R85 T AR,
PR e E s B A BAFIIFSE, JETFST2E b
R BRE A I, BRI 7254 (Meta) 0 HT, o)
133075 YLy = A ZR BE RN P e AR B, - S Riid w2
B B R (IR B KR A T A, 0 5 R AT L R .

PR K55 B k5 YL W O B AN g Rl 45 R
DB G I A AR G, 10020 2 S (I B KT (Y i 4
T, LA L R GE 4R R S e SR R AR
T238) 515 QW) 2 F8 KT PR DG PE RN 4G Ok B, 456
A EBFFE R RS FE PR INHR/RRIE, R4 4 S k47
BRI, — O 5, 2550 R BT R A 2 R
TR SR A 2l R R AR TR ) B R A iR IR . 7E
X, T RE S AR E R -0 PR EL (concentration-
response function, CRFs)AJIEMN Il -0 0 R AR
PEEE, (HXPAREE A A 55 BT 25 1 CRFs T3 444,
— AN 2 X AR G R TR — 2P B

wE, BT 4RI EE AN S(E, WHO
ST PEAIESE F8f E E S FTIEE B9 A SR8 DL AR
P r IR RO R AEATIEAL . Ak UE S 0 8 e 14
i, WHOX AL SR AMetasr BT RIS, 25
XA EFE i M T I, A A e D ey IXURSS: F BF
FEPEHERR thMetasi By, Bfo 8 — D8I k2
A5 R HEBRIZE I B Meta s AT 45 b4 7 HE XS, LA
NIEZIZMIT 5 10 i 12 1A 2 705 X e 2 114 e P A 8 /K- 36
TR, DT RE S RN A TN RS, FERTEd:
A ARG TR, WHOZSSES# B BESE il AMetas-Hr
Ja, XAJERPET RGOV AL TR 5 Z A A
AT IR, FEROCR T, WHOXTHHIL A SCHR S
RIATOACBEHEY, PRSI A SCHRI R SC R, — i
T, HIIAAQGS T I PR A IR AT B PTA by RS
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KRB ATREF SRR, FeAH, T O KRR
P e PEBLAR,  ABEA A 2T RE Y KR OC AR (Il
RGN B TE20 1647 RSSO FHESR rh I 7 AT [
RIR(BICTH), [EMRIR T XL TS5

BT UL EPEE, WHOE JEBOE 1 60 i M5 4
MUHE A, S P £ 15 Qe R R JE Y B ARA.
AQG 202132005 HA A B el e, RFITAIHE
SEDEAT TG AE . TR 3 BARAN 24, e
A RE R X 5 1 S A B B AU TR LU A T R 2
€. WHOIRINHLE Y, TERL R AW EE T CRFsEF AN
LR, PUAER S R B I T PR TR A 55 277
TERT RER DI 22.

1.12 E¥EHE

AQGXT R I 2% 55 W IPAl T i 5K ) R R B AR —
2, P FEGR, (B SR EE KT iy kX —
A — X, KR EE T, — 8o IR
A AR S A LA A A S B AR AR B2 K, (HAESS
G Y B H AR i A B[R] E SRR ST o, SR Ik
AEAEARAR. PRIUL, X Eefhy H YR BE A 1055 S A B0
REAE o Te AR R B, ARHE WHOAHRL A F I, 4
& HWRBE ST AT S99 1 Jr (i ORI T4 S FR 85 4 1A,
A 40 B2 A 5 T R F 48 /K. — HARSY
WL IR I R KRR BR 18 (8, T H R K H
PUAEA R B2 i AT 3~44%. TR, WHOREFEAR I
TR H, V— B¢ AR #5515 21 4 3 2 85 45
FHH.

PIPM, s i, EPM, s K IR E 18 SH R
5 pg/m?®, TFEAAE G /NS A SRR 0 v, 4599
IR 295 PM, SSESME R3S, PRIBOE FHPM, 5
(R8T H15 pg/m’,

KT 0;, —LefF5 &I, BEIE S H HK8 hik e
AEPIERY A R 1.24 7545507, T B K8 hilk )l 4
PB4, N, MRS A, I e A
ZAE 60 ng/m®, BRI 2475 B0 3 19 4R 2
48.4 pg/m’, ARYEAEIE M9 245759 5 B K8 hifk FEh
97 pg/m’, PRI AR O, 4 %6 101 52 5745 SH 4100 pg/m’.

KTS0,, ZEZIkT U EAT 358 M 4% (Multi-
Country Multi-City Collaborative Research Network,
https://mccstudy.Ishtm.ac.uk/) 7, HHF45 HIECE 3
SO, H YR BESE99 [ 43 5 A H4 9k B2 22 [A] 1) L 451 h
3.9, HED 7RI TR SEME N ST
1, IR A I B R 8 S AR R i 22, A S


https://mccstudy.lshtm.ac.uk/

P A

SO ST B 45,5 1940 pg/m’. 75 B, %
15 FAH TERS T20054E IS A2 £920 pg/m’. BARAQG
20052 T SO A B R Y, Hik 2l TLUT%
&, WA TIRIE X R4 AR M (1) SOZERIRE KA
B EYE; (2) IRB B A AAT AR ) K
MBS AT A TPEAR /DN, (3) SR TR i, 7 24
HELL20004F A A7 S I BT H A48 (%) B8 R JEE A P47,

HHZ T, AQG 202115 & HIBAIA K, SO,/
SR BB FABE M40 pg/m’ A FHXIE, t5AQG
JUT A b 5 2 4 %) e 00 25 A5 o e K ST LU S 1Y)
T A —EL

HELAQG 2005, WHOI: T—Ii & T4 ] COM &
Xob ot UREFEAT: B B 35 S ma i i U EAQG. 2021+
B T COMME AR TR FH, MR ZENIKIEA
WEIESME. TREMEKE, COmTHAMY [5E4
ALY RRAE, DA SRS A5 Y ARk FE R M
AT HUR S SE, WA L EXT H TR 2R 2R 1)
B HILHE.
1.2 JETREBOR I IEE R S e

J T AL KIS Y X R R R AL, R A
R 28355 2% b1 23 (the United Nations Economic Commis-
sion for Europe, UNECE)XJHEH [HIfA K247 T 5
SC R I T AT R AE R AR AR — o R B ) e o
VGG, A0S Y ) SRR R e a R UL
A U AN S XA AR B 77 A W S 0 B TET S e, T
1o TR B Al AT RE XA P A L ELWA SRS
FoMm; IR UL T AR R A TS G i K R

F1 KREEHITSO,. NO,. NH;#IEHRAKFE™

RN AR R TEAN . B, 6 TSI RS
e SR 5T 3 TR LR R5 e ans O,

NO,. NH;LL}O;. %}SO,. NO, A KNH;, UNECE#ZH
TR BRI S ACE P EEL(FR 1); X Os, BR T
BT SRR B R ACE PR TSN, BRI T
T BRVR AL & I A ACE AL T k.

XFSO,, MRIEAEHXT SOMIHUBFLEE, Rl53 T 4P
BRI I TR IR T B R 508, #31S0,
U R BIRHE Y e iR . BRMAE S RS
CHRIREE . RAEY.

XINO,, Hilfi FACEARFENOFINO, ¥ i 2 Fk A
7. UNECEfRH, HETHIBFIEE I ok & e
i AT IX 48, BR T AR GERSN Ay 2 57 T 52 1) ) 2
PR, NOJHEPI AR AT, JEIHEXT )RR
B, WIRFEB AR AR, PR A KA 0] RE S A
U5 S-S NI (1] 51 E 2720 68 0 i L 7 L o o e iR 13 -2
(AN, ST YR, — SRR AN U R T
feosfEsn P ). UNECEWA Akl w2 i & B
G LA, (BT T RIS NO MU, HER t v
FMIR: CRRIRAEDE . B 1EY). 19924, UNECE
TEEgham Bl £x LRI 95% I MiAh M IE, RIE T
NO, I FIKF-. ABLEXTGER)IfG K- AR B, UN-
ECEZ I R AH AT FERAEIS M, INO MK I 2 R
SRk E e 0 S e o AL

SINH;, 5NO 2SR, RASNH, A P AT GEfE g 4
A, HEMTRESECHEAEY(T2 FBF) MY
A AR . R, R [RI R Oy He A
N . H RIS XA A E A O L/ B0

Table 1 Critical levels of different vegetation types for SO,, NO, and NH3[39]

R ik e 5K (ug/m’) PEA B B
AR 10 AESEHy
so, FMERRS 20 AR AR R(8 H IR A)
(PRI 20 ARy ARSI (8 H BIRAE3 )
PRAED) 30 AR, AR T8 H BIKAE3A)
Y e 30 A
NO: eS| 75 24 hF-44
Ho AR AN B 1 AR
NH, [zt 3 1Y
A 23 R &)

a) WNO-SGNOMNFI, [HEINOEATHIR; b) AL R IEATNO, A I KK X3, ©) A4h LAHACRIE BERE ) AN T 43 ) B S S R Y
HEBRYE d) WSSO A RA R BT VI BEE T 2~4 pg/m’ 0O R, SRR B PAE BT 205 2 %
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B HAEDBE I F KT, B EATE E A URE
M THAEZ.

XFO,, Hok 2 8 A I 2 88 Y Rl e XA 9™
AR IR R, AR FHAL3FE YY) 2
K5 KA B, OB TE/KT- ST 0,
AL (R OC R . FETiX—25i8, UN-
ECEHE Y. T Oy AL BT Al (deposition of O; for
stomatal exchange, DO;SE KM BAE Y AL TG 56
PIRES . TR R a8 4k, FH TR e i 2R
EAEYIREMER & (phytotoxic O; dose Y, POD,)HJO,#%
A, Hrh YRR (L), TPOD, ks i}
[ B A AL X O5 7 SRR A ([ {3 £ ). S —Hb X 7E
iR G SRR AR OGAF BT RE PR HEO, 1k B2 i 1Y
THOUT, AOT40W AT HI T POD R X BAEO P15
FRR TR KA TG . AOT402: (1 KO,k Ji #5140 ppb
(1 ppb=2.14 pg/m*)if, O/ N1 JEE 15 B {E 40 ppb
Z A 2ZE(EAERLAE TR BE N A BB AR. AR, Tl it iy
POD AR R FEALHL E L T 5 YR I AOTA0 5 57 15 4K,
EEAE EAOTA0HE I 5547, X A Kds i 25K
K.

%2 EFAOT40MO, IRk T

Table 2 Vegetation critical level of O; based on AOT40P”

DO, SERLHY N o Ky W FpFREAY . i ) b UG
1R HIPOD ,SPECIH A5 1 (75 L4 A O, MR . TR
MRRE. JERE. HHEREESRK), e A e
FIRETRY, AH PR 7™ P XU 2047 R FHPOD ,JAMIH
R (T B O MR BE TR . TR, BB, LU L PiFp
Ji SRR A R 2 S [R)  YELHEA T4, 3595
A —E W AE AR DG, TR FHAOTA40, M| H A5 246 A O,
WRIE LA S C R ], SR A S E A DAl i, —
TRAEO, M FE A M IX i 1. UNECE#4L T & Rt 1E
R e () B B S B 5 S LA R K, i A
FEB, AR PODFHICFTAG AT TS . FHN b,
FET AOTA0RY I S AT PPAL BT A b A el MAE) |
FRARANCE) A SRAEWOE LTI K, SR A g
IJAOT40, UNECEW S H T AN (I K -2 (3R2).

IEAN, B TUNECESS i _ Lk PR REAN Jridk, Hoftb
HAVRHLF L H T 45 B B O M B 52 83 K VEA i
(33). EEMERYE(U.S. Environmental Protection
Agency, U.S. EPA)7E19974F 4 H (SUMO6 5%, LL60
ppb A ER{E, [HASKTHR H 60 ppbAH i Asta] B it e FE 217
(DR T 2 52 4% 2R 20004F, U.S. EPA X4 H T %t

RO Il 7K

MR AT ) opm ) 2B
o gl A T 5% 3 3N H
[TEIN KR T 5% 8 31 H
A SR T 5% 5 AR
— AR T H b BRI FRE10% 3 34H9
C) KA HihE g REEEDRRIR G FREI0%; 5 6o

F YR ETIE10%
a) BT/ b) THN; o) T ILBRSGHER, d) ERKEFABINKEE 6N A o) WRAKEWIHTIANA, MR K Z3 KB R
f) 1 ppm h=2.14 mg h/m’

3 BRAOT405M H AR T R IRE R BER BK F P44 75

Table 3 Other assessment methods of vegetation exposure levels based on atmospheric concentration except AOT40

Jrik PPt B S0 [ (L TIAG R PG ARG & LR
#H FRCRFIBRBIE)
SUMO06 0.060 ppm
3 R K3 A A
8:00~20:00 ) AH RGN ) 75%"
WI126 17 ppm h°
3P Fa K3 H A
N100 0.100 ppm A Tk

a) W AARRZESA H g4 B ARG T IR, BUs R INAIE; b) X34 B, P8 X E A BUNEORME A T75%, XEER & %ES3
ASA X8, B A RRECR T 75%; ©) f TRPRBEFEAT AN, ARS8 B E, (EXT RS A R M WI12615 800 =, #1117 ppm hiE
IR A AR A B
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P A

O, 1 AT — RV E W 1267 1, HAZ O Wi IR 4
H 4% i 1] BEXT O, BEHEA T I B W26 i B
TR BE AR P R R B 1 R B2 O AT ) EL A o v 1
1, —Fh i B AR R k. Bl R B B,
W 1264 X (E o R AL . W1265 8858 %k h
T H8 WPl R AH X 2 B8 IS & FH TR sk 1
hr, #U.S. EPAMEFEE INAQQSHY R & — b, LA
PRy 2 R R, IR B{E 17 ppm h.
TESCIERE [, SEEA VR (United States Department of
Agriculture) i B HAE A 25 7E O UG VR BE (B /N
PIRF L TF0.100 ppm) it A 32 4013 2 AU Z B
AT B R R A 22, T W 126354 F i R e ivp Be
PR ITAS, AEW1261] LUF) A 6 2 56k e ik
JE R AR R T, (B LA/ NI B A B ) B e
T°0.100 ppmfENL T, KA AT Bl m =1 HEW 126
BAL, IEER T NT100PEAS 7, BIXT 548k B R F ok
F0.100 ppm P/ NSPEGHEA TR — B 7, AT
KA B R 5% B8 K DA T ik PR AR X fif B ELT
FAREE, BRIz,

1.3 T 3ROK A S RS AR bR AR A <

J A

PRI 2 SO BT G A AT LUGE i B 2 i A
WAE X ARE S Sh DL R A e, 3 v LALATIT
R 07 SR A LIERUKIA AR S R GE, AT A= 8] 4 1
F. BAE19814F, U.S. EPALEH AN (PR 5 4
ety R EILIEY (4ir Quality Criteria for Particu-
late Matter and Sulfur Oxides)(https://nepis.epa.gov/Exe/
ZyPURL.cgi?Dockey=9101H6ZC.txt) st € & KT
pH. FRUBE SFHEARBI ALV, 1 RIS YT Gk P
IKARFNRE A= 25 RGERSEIR, TR R RG] T R SR
K. T LIERUK A S HA —ER ASRES), —E
FREE N TS Qe WD DTS 2o 0 Bt A /K A A 25 R e i Tl
IR, AB— B A S, 15 9T 25 % ok
AR IERAGE, DI 25 R e i R, 3
AR LY (R e B A7, A BT R v
BE I FACE. Bk, X 5K AR AR i DA
AL o) X6 B 45 A 75 e ) I A o (G i i )
AT, Wi E S RS2 2 SRae™. — ki
H, TR RN LB ROK TR TS 4,
SO, NO; LI ENH, (Ri# WERITHE, JEWid 2N
RAUURE; SRR e TR TI0RE), AR

COMO Il H A HIEAEN. TEU.S. EPAKAH (AR
. wAEAY) DL S A R RS AR
FEUEY (Integrated Science Assessment (ISA) for Oxides
of Nitrogen, Oxides of Sulfur and Particulate Matter:
Ecological Criteria)(https://cfpub.epa.gov/ncea/isa/recor-
display.cfm?deid=349473) ", 49 T Il 56 faf 4 AH CHEE
&, RGME T RAE P EN ESPLEUR I
HINL SEH ST IYES A BAL AT A 25 R G B - -3 Y
.

XTNH, Vi, De Vries™ 5 TARRLELH AT
B I35 VRORN - SV WOW AR R RS2 I AT 5, SR
NH, /Mg> 85 NH, /K Ve R ARk 25 R S i
FEbR, PATNH, I A S T TE. 122 PR bR Y B (AR
JANH, /Mg”'=NH, /K'=5, —fikFy, TIEERMZLL
5ok BN, P RE S AR ) A K3 A 67 T 5

*S0,” FINO; VLK, kT B IRk th &7 1R vk
YO A A R GE, JUHOR T HERUK AT il tk, —
ROR RS, HETUIME. L3 RBRK OB,
X MR L IRAR B RITTRE I S0 A EAT AR S SRR
RATURE NG LR 22 B2 B T 3RS W) 26 2 i
FLA AT A ST 1 RS B A v (steady -state
mass balance, SSMB). Z:55IH 517 fif (empirical loads,
EL)F1 H bR i fif(target loads, TL). SSMBJy ¥ IE1EE
EBRGAETREIRET, PB4 XTI
PRI, ELEERE T UURRR UL FAA ) S0 25 2R,
AR AR A I S . TLEE U AR A B I
P BRI AT R ECHANE B O, AR Sh AR T
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function with BC deposition axis)[54]
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Azl GB 3095-2012 WHO AQG 2021(2005)°
bEP27] o4 WHO AQG 2021
ANHTER HIBSFEM WATH % S M m2 m3 I oy AL
g TEO 0 WS T 24 h
SO,  IhF¥ 24hTE 24hTH 24 W4 50 150 125 50 40(20) ”Ejﬁ
ROSHIMIEL 150 s00
PP 40 40  40(-) 30(-) 20(-) 10(40) ™7
ARSI —_ AEFME; BT
NO,  IhFH 24nTH 24nFigos  24hTH 80 80 1200) 500) 230) 24 WM FTHILE
e IRFH 200 200 -(200) i@{afrgj;tThi’a{a
AR Py 15 35 35 25 15 10(-) 5(10) pg/m’
PM, 5 / 24 WYY 24 W95 W™ T AR
A 24 hFy 35 75 75 50 37.5 25(-) 15(25) F124 i
AR, Y 40 70 70 50 30 20(-) 15(20) AL 24 bl
PM,, I 24nPH 24 WFHIE9S {HBCAITA
M 24 W 50 150 150 100 75  50(-) 45(50)
oo v BECKSHEH 100 160 160 120() - - 100 BN T B
Fokgn HECKRS hiffsh s © (6/&]}517);%1;/%%
0, Ly SFIEIEE 1 hFY 160 200 ’
5 255714 100(-) 70(-) 60(-) HHEIT2
24 hT-4 4 4 70) 4(-)
AT 8 hf4% 10(- BT 24 WIS
co 1 hEH 24 BEYYy 243?;2?&95 T © mg/m’ SEIT; B T8 h.
R 1 h¥3y 10 10 - - - - 35(9) 1 h. 15 mindg(H
15 min -4 100(-)

a) /IR TR EIEE A SRR ER 2 XS P ATEAE /N PR FR AR, “ R TS YA BT AR FITEN 8 FR; b) 3 M SR
F@5°C, ARHERSIE); o) EFEETSFHAQG 202 BT IR, F55-3#B4>FAQG 20051 %] Bi

13694~ Wl 2 COAFAH 2 FBIAHR; NOLIAFRAIAF
98.1%; SO, —ZikH195.9%, —JAFFikbR; Os—Hikbr
4%, ZGIKARTT%; PM,g—ZikAR19.7%, —ZukbR
74.3%; PM, s—Hikbrd.6%, —Hikhr58.2%. Hih,
O3+ PM, o 5PM, sHUIAARFELAR, T4 mh IR I 32 %
(3T RIS 4.

L AQGHEFEMITIE RIS T8, FREMML SR
15 Y RRAEAART R Fakn. ST HEITAQG 20214 2K
T A LL(E2), COXHE P R AAR; SONTE T
{EIAPR96.0%; NOKFIT2ik4R71.0%, XFIT3iAFR33.1%,
XHE FIEIENR2.5%; Osv PMyon PM, sHUMREESAATEAR
KREM: O BEFIT2i4R1.1%, XTBEFITI A IAIE,
PM, W IT335FR7.1%, WIT4ikbR1.4%, WS iAR
0.3%; PM, s¥HIT3ikHR2.2%, XHE PEHAEAARR. FKIEH
72 SRR PLRIEAQG 202145145 T B ARG L 72
SR, FRENO,. Oy A K PMY5 it AT A HEA ok s

3332

BT BRI T H,  AH TS e R BT 5 i — 20
Jnag. {2, AQG 202198 AR NREERRIFE L& T
PR X (R, TR E A R IESEAY >
B, AQG 202145 (148 T BE ARG AR B A
R EE H AR IR O AR

3 XFREMER

T [ BRI 2 S B R R R LA, HBATT S, 5
WHOFF Y 45 PR R A BRI £, PM 50,8
2 1 T I B RN 2 A5 Y, SIS
[ e rh R L AT, BB TR 2 R
Bk, AR DX AT Y ) 45 O, FIRR T I (4 31
JENTLRE R 2 fr kg . HRT, O, FIPM, s
BRI T 20 BB 23 05 e ) /RO T N, T
TET5 Qe R BB HE RO 0L T, T I B BRI A e S 2
TIEHARIR AR, 2508 22 AR IR SZ BRI



450
[e]e) NO, o, PM,, PM, SO, - KR
400 (mg/m?) [ (ug/m?) (Hg/m?) (Hg/m3) (Hg/m?) (Ha/m?) Gl ki
3501
300
@ 2501
g 200
150
100
50
0-
RERE 4 10 20 30 40 60 70 100 120160 15 20 30 40 50 70 5 10 15 25 35 20 40 50 125
9 gERE QEERE gECSEE QgEREE H§§¢E
< = < WL = <C L = <C = = L < =
= E pog = 5 X X X k&< X
1E H £ I Il | I I
g ® &) (&) ® (&)
%%

Etr

Bl 2 (MR )20204F3 369 MR PR A SR (AF RN ISR IR LL L AEWHO AQG 2021455 5 T BIIAARfiT il

Figure 2 (Color online) The status quo of 369 Chinese cities meeting the ambient air quality standards (annual average) in 2020 and the status quo

under scenarios of WHO AQG 2021
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Ambient air quality baseline and standard formulation methods
and their enlightenment for China
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China has accomplished remarkable achievements in air pollution control over the past decade, demonstrated a significant
improvement in its ambient air quality, and gained immense and in-depth experience in air pollution control. At this stage,
researchers should initiate research on formulating an ambient air quality baseline for better sustainable development. This
paper details three internationally popular methods for ambient air quality baseline and standard formulation. These
methods are mainly based on the aspects of human health, vegetation exposure, and chemical indices of the soil/water
ecological system. A series of evaluation indices commonly used worldwide have been comprehensively summarized, and
their advantages and disadvantages have also been compared. On this basis, the present paper summarizes China’s ambient
air quality baseline and standard research based on human health, vegetation exposure, and chemical indices of the soil/
water ecological system. Subsequently, this paper assesses the possibility of implementing the formulation method in
China based on the above three aspects. For clarity, an analysis of the possible principled path was performed for
establishing the environmental air quality baseline, including the probable structure of the initial period and the later
advanced period of the formulation work. It should be noted that during the initial stage of work for the baseline
formulation, the work can be appropriately simplified due to a lack of reference data and the unevolved nature of the
working standard. However, after the foundation of the work is gradually enriched, the working principles should be
gradually refined. Moreover, this paper briefly compares the role of the ambient air quality baseline with respect to the
progress of ambient air standard formulation as well as its modification at the international and domestic levels.
Furthermore, it illuminates the urgency and necessity for a well-fitted baseline for China based on the existing domestic
study results regarding the ambient air pollution situation and pollution assessment system. Generally, to achieve the goal
of building a healthy environment in China, it is crucial for the ambient air quality baseline, which is the foundation of the
environmental air quality assessment system, to consider the unique safety red line of both the local human health and the
ecology system during its scientific construction. Moreover, it is worth noticing that probable management difficulties may
be accrued through a transformation from the ambient air quality baseline to the national standards, which should be
adjusted according to the administrative characteristics of China to ensure steady progress and victory in the battle against
ambient air pollution.

ambient air quality, baseline formulation, human health, vegetation exposure, soil/water ecological system
chemical indices
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