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HRETHATH R A S A mnAEE oL T, B Rk
FEW T, A2 /N Ak (R LAY A5 F5 R 22, Il
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T 5 A5 K5t 1 188 o R A 2 Sk oo AR B AR Y R A, i
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RYRYL IR B E W B0 2, e — e A R
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JiE (R P 7 2R R AR B (1) 5 e i AR 3k, AT 2R
W A3t 14 PN 7 22 e 1 BT T 2R 4 e i S e 1,
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P A 5 R T8 B (MIX), %R BCIR T R R T
MEIC ., H A [ £ 725 4 X U5 HERT S BA(REAS2) .
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WITRIRAS i FEAR RS R R AR 3N ) 2 5 B AL [ e
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MR, HA RN —kis e miiae f, A
75 e 2 X\ Binkowski 1 Shankar! 4713 T X 45 ik 17T [
15575 (RADM) 2 37 % DX S b7 A5 = (RPM) 7l Ak 177
T 2k B 2 A D B B T HL A I R A
M5 H,S0,, NH;, HNOs, 45 FITH,0%5: K S TCHL

Wy SR L AT A Y G AR S A% A G e
JE. HTCMAQIE X B itk . RiGtE . JFEMES
RAL A, BRI WRF-CMAQK A [ Fr I
BRI R Z s AR RSEZ —. KH
ENVIRONZ Bl 7EUAM- VA X Fehil FFF % T CAMx3E
T AE IR T A DX 2 R R KA R (RS
FUEURL ) ) 2R A PR Bl . 1PAL K20 HF, CAMX
PO R E SN R E I R A7/ B LN
(PSAT). AW SIBCHAR(OSAT). MIA% M P (PIG)
B R R AR . T CAMx M AN E S B 4%
), 45 J2 e B AT DA e SCRAT 3 s () et ] 1) e 8, [
I 7E KV AT L A 45 40 O T R R R0, RO 5
T CAMx- 5 £ Fp S AR AU 938 M, [RIARAS 3] T
BONTZ MR . 19984F i [ B2 e i Sr LR R
BHIFIE, E KT T 3 E 3T KA 75 Y E
2 114 51 ) (48 v R 2 o KR BEAE 9 T K R £
NAQPMS!" #1300 5y YL I jl K il 8 28 e B 15 5y ) 2
I XA E | YORHAIME | 15 LB o AR A
SEIR TR E AT Y N AER L DX T R A
S REREMRA, WO E NN Z 6 P28 S5
R — LR, O E N R G 7 s B
RN R T A A ST o R R S T e i
il e 3 3 FF R GE(NARS, fiFR“E ARG, ZAS
FAHERCEE S R . KLl . SRR E W
it Al R [RIAL | A fh 3 ¥ G VR A s 2
ALl AR Th e, SCEl TR TAER R B A 2 L A2
i B TR 22 R AP TE YR, ][RR
BTG Y TR 4 R AR AR SR TR AR AT, T R
15 YRy AP B IR BN | PR EE | AL S aE
A, KRBT ET A SR w1 L 3 A A il
B, R RATS YR iR SR TR Y L

2.4 HEBCEEDT SR

HERCIRANZE U . HEBCIR 28 343 B X5 e
L 1) SRR R B2 R A=A sl g 24 o6 RO RS
JEBA MO TAEZ —. Gl A TR IR A 185373
B DXSCRIAT Ml ST RBR o IR ATT, JEIE IR TG ek
T K TR AR I 2 S AR B A B R X s B R A
Breh 5 2 B IRAS R, XSS R — L i
SN R HEOR I T A A, & AT B R IE,

HERCIR AT 32200 N Z AR | PR (I HL
BRI YE | HERCHES Sk . R Rl LU EYE L A

905



4 % b & 2018F 48 £63% £10H

MR, Bl DR EESY, Z AR
oMY SZ AR (A, 19674F H Blifford flMeeker! 14
L R TS URRE B A2 A R B HE 45 Al HE Ji
T K oimik A9 e, HEAR B2 Z K 5 IR Z 8] 575
Yol B A O R, AR Z AR AR TS e K H Ao
F 0 S VRN 5 H 2 S AN TR ¥ Y R i 2 0 SR & R
S50, EE YR AL AR WEE T R ALEE A
Birk . XUTRATHNESE, kAT et ok R R
By Al ik BB iE Yo b XA F5 7 B LR k2R
EME B S ECAGOT IE M S Tk, R
{2 i B S AT AL B (CMB) . [T M ik (FA) . IERE
5B R T ik (PMF) . B oo Tk (PCA) . £t
e BIAL (UNMIX) S5 F ik, XSy i3 B2t T i
SEAFIE IR, 19724 Millers AR T 4k 25 00 K P4l
1 (CEB), 7E I H:Al [- Cooper fll Watson! 1591 % & 1
CMBE, AN 532 14 55 75 Y Wy A e o 45 1 Y8 o ik ok
JEE A 5 1580 4 % Hh iz ) B 3 BT ARG 2
I FH S5 /s 3 v i BRAR 8 U5 A5 8 A A2 AR o il o0 ik
R HE RO TRk R, DR AR T VR A B A
Walk, W Z A AR AL IR R 5 B, HARfE ek ik
[a] . CMB-LGO, CMB-MM%;— 263k )7 i i) & Jé
TE 52 B 1 FRAIE T CMBIY AR B i bE 056190, S T
e G A ML PR, 19934F Paatero il Tapper! 842
TPMEJs ¥k, %7 A5 i A K 05 o 15 8
T A e/ e vk TR SRk A RIS B AR
SRPMFEAN TG 22 CMB H i A A L 55, (H3Gm 17 K&
BEAR (R 5 F8 AR AR 7R 2 b >, B 7R
A R TR O] BB LA <AL RRAE | JR IS0 S AR
FRHNA —E W FEMPER AT EEERNE. Tkt
HPMER A, Lin%s AU PMESEF Tk, KB T
PMF-new J7 . VRASE AL I THEBORTE . . K49
TR AR 2 AN 2 A AR OO S e YR e Ry
Y17 B 0 B AT KRS Y W R TR AT, 1R
Vi WG L ey N L R (3 TIN5
YAk 2f it 7, Miao%5 A3 Tl L R S (NARS) S
GRS AU 25 RN R VR TR A T BT S M X Uk
HE O A BH M DX 23 S5 i 1 52 M. RS 7R vk i AN 1
FEE— 7 1 K T HE RO PR R E T L G R
LY B AR 0 1R 25 RN 2 R B RL 2 T R A R 22,
J3— 7 R A TR F UL AR Bk e BBk E,
Fe AV e ME LA 7800 % e AR 2R M 1R L 7 R TR ME L
H R TG Y ) B 2 R AR, HOT B R B AR

906

BTG HN. 19964F Dunkers A4 % F& 7 i it
T Il F D — V5 Y i R AT U A BT R D 3
R T I E KR R 22 #fb 27t 2,
(EABAEAET K | B R LR 75 e i R BT 15 22 5
KEEGREE. o 1SR S AL, 19974F Yang 55
NUOVE Je T /A B 3% 775 (DDM), %5 k3 T2
AT A L SR A A Y 1 R Ty R LA B VR
PR SRR, FE— R AR TR IR AR AT
O HERR PR T B R, BEAE o B 1 52 e S 30 R AR
19874 Henry!" 148 H [K 773 M 28 52 ARRE Y [K] Oy 75 2
A B R S R SR 2SR R, i A R AN 3 [
IR 2 1k s () 4 B AR 4 5 R AT B 4, AR Bl
AT LA TR S M B AL BT 7 B A R 2k, T 20034 42
T 202 RBAL, (% )y A e T R A
By s s, T AR BN R B, IR AR
5 ) VB AR AT 4 R (OSAT/ PSAT). #nicif i i J5
fi# BT 5 ¥ (TSSA)ZE, ] LU A [l 47 Ml 1 3 X ) 3# 5
AT, (AR SIEPR IR A S IEAR DG, HIH
T AR ML B O T g R VR AT T
P, BB F A B, 20094F Lee s AT HY
THEAEWR, %5 AR EHLCMB, PMF, CMAQX&
TR AR Y B A BT 1 T A G SR 8 AN R e P SR A
TR BANEE, A B R A M 0 F BT T TR A
T, CE R YR AR AR E DR IR AT ) R A 5 B
WA G, KT VL A BT SR AE 7. 20144F-Hu
2 NVOSTRR s — K SR IR A R R AT s, %O
TR TV BB R AURNE T | 2 AT RN S I B A,
E—ERE LR T CBMALL M . PMERAETE /0%
&) BRAL A B AR W, R OB T
AT AR R e b T, ek iz T A
SIS AN 2 . 20164F B e N1 A TR fg
D5 AT DA SR X6 AR 4 15 i R R R ) S
e AT, INNIZEARTE BRI s A e 24
AR TR R 22 ] R 5 i e

KT YL 0 PR 58 AR T IR AT D1 £, KA
15 Y IR A T R A2 A B M HE O, TEie
BUIBUN S Y (=S u g oo BU I N L PO by <1 %
A g B O 3% AT DA M B e S S e R, 0
PSAT, OSAT, J& [n#al 55, A Ak sy i S0 i -2
38 2 1F [ AU o R ER AR IC AT GE T A AT, RS
2 LR FHEE IR AT, B B A 45 R A RE AR B
SRR, T A E AR B RR ), 2 e



R

PEAERE VE, T H TR YR iC R BEANBE 720 % I8
AL PE b B2, BRI EEA F R tEsk e w .
TSR R BB RARTG YR, R R G K R
T T BE S T R A B VR O I (NARS-1S)!' 7, %
7 530 ek 300 ] SR R AT G B R A AL 2R L TR Y
PERERTE, SCHE R BT 25 A WA% | A B B T i
HE oT R BEATIE M. T EA T E G B R,
PRI B 0 b SR 050 178 15 25 R U T 25 <0 B o S 401
T i 25 . W IZ 7 B S T HE RO 3h 2 S T AN
Do b e U, AT PR A A B S B A X R
R 1~7 R WA AL KT Gl o 5 B 5 BT Bk 32 I 25 43 A
S5 4 TR HE IR B, T DB B A B A HE RO
K 5T Mk R . 2015 4F Zhang 5 A & R T T
GEOS-Chem 1 R, 445 PM, 575 Y4 1 P T A1 53
PEART ok A SRR IERR TR 2= A i HE . X
o e o A A A ) ST R A T - DR L X -
BRI 0TS e Wi, Bk B ) BRAL A AL AN
[], et 0 B RS 6 R AN ], NARS-ISHE ] [A]
AN R AT G P 45 R AT R R AR B, o AU B M
18 W75 G oK U5 S BT R R 25 A3 A, {0 2EE W 2 AR HE
R e B A HE IR I B SRR LS A

145 T WRF-Chem, CMAQ, CAMx, NAQPMS
FINARS %5 JUA LAY 25 5T i BUE AL R G i B A
kg, Hr WRF-Chem 5 S, 5 3 Fill #f Fl 25 <0 & il
T —K, L TR Y HiR S 2 S R R )
4, CMAQHMINAQPMSSL ¥ T S WRFITEL R4
CAMx & T B4 ik, CAMxFINAQPMSSLHL T iF i)
YR NARSTEZE JWRF-Chem, CMAQAICAMxI) &
fili b e 1 HEOIR Sh A R A Bl 7 vk iR L Ak
2 R R4k A T B AR 4R TR WHE BRHE DL AR A
PO EE.

F1 BR=SREHERSURGELRTGE

Table 1 Basic functions for typical air quality numerical model/system

3 AR EIBLIR Sk

23 AT W S AR BRSO G W A 2 5 vk 4y
A A B AR5 YRR B B AR, SR 3 E A IE
BOE B S T e o o ) Stk R A RS )
MR | b A E Y R R AL HTRA
FREE WM A2 AR 2 A Bk R | AaSE R RO
AR, ATRHAIMNIOEE R GRE | BOCHES IO %
A 243 WG B 0 25 S B  EAL A i W, )
FH GRS 0 % O ik S SC B Ak A i I, R
R CHA | 2002255 K 58 A1 22 3 OO 55 7 1k
SEEXTO, WA, A A B DL S A R
(ECD). #5:(TCD)HEH 7 i 2B 4 VOCsH) Wi .

Hp ] 2 A R 201 22 TO4EAR T 4R Y,
TR T TR AE-SEIR = My 7. 201H4280~90
AEACTT i 8 57 PR B 25 ST s b A YA bR, SEEE
T 4[5 NSO, NO IR 7 W0k 9 (TSP) Y Wil
{HEB A3 T R < H ¥k, ERo3 T s 3 sh W,
TR TR IEAE. 200045146, Wil 1w H 4
#0S0,, NOLFIPM o, M20134EFF 4R, Ik 2s s
o W I H P8 %% S0, NO,, CO, O3, PM, sH1PM,,
WA A 6611 T % 314367, 201443382 L)
3T 14364 A 2l W D0 sk AKX I SE e AR B
LT HEZE, A%, TR = HIAEE S W,
B R A 2 S I MRS IR TSR RS
A RKEER . REAEK. B, DARRFENAENT
T, 28 AT A B 2 AT S A T X 6 4 3 sy (S
A3 M X A ELIE W ) B A, AR TE
THUERG . MRS SR 2 A I, 3RS
B KRR s S A I 5, (H Ik SE LA
RS HEMEZSESHEMN A E. AT HE
S 4 . S B RS0 e B 28 A A R S TS YRR B, ST

SRk HEBICIR T B4 KLY TR 73 S B TR R AL
WRFE-Chem  #Mif#ii A WRFHi4l,  ChemfE 44 il x X
CMAQ 1A SRS B R BTELR TR x G
CAMXx SN SMIBEHIA BT PSAT, OSATIE[M#lE &
NAQPMS  ShiBiiA HMEREN BRI LR TR £ 1 IE 1) VR T i ¥
NARS %;g;s;ﬁ/\ﬁk R e HWRE Ch;;r;féi:}g}\;AQﬂCAMx By Y T %;g;ﬁ;;ﬂg@ﬁk

907



4 % b & 2018F 48 £63% £10H

TR LA W R A 7 — 2 [ R e e e ar P, ek
SRR WS 2% (NDACC) . 455K A I8 e W i) 1) 2%
(AERONET) , BRI I B 35 W /% (EARLINET)
5 [ BE VR SR S UL ) (ARM) | £ [ X it )2 K
AL % (BERDOM) A%, B Bl 2% B H £ & T K=
PRI 7 5 (LIDAR) . TS ARG O AL
(TDLAS) . 240 0] UL 25 0 OB 35U (DOAS) . ST
AR 2T AP SG TG (FTIR) A5 2 91 PR 458 27 W 35 4%
I 07 FH 3% B8 38 £ W0 45 S T T K ATS Y ) A o A
W A R M, e — e R kAN TR B 45
T Do 28 A W - B . W PN 2 R R S L
TSI gE R, b mt K2R Sk F2006~2008
A ZVTIF R T A K A i XK R Ak A
(CAREBEIJING), 2013F120144F X 7E b5 M At X 4
2H 2S5t R AR 25 A SN 52 5 (CAREBEIJING- NCP),
FIEE T 58488 . RGN RATT YL A AR X, S2BE
T b TAT [ S O D3 L MR S TR R R
G L CHLATINARZS A A0 LI 4 A R R A a7
H I 1E 78 8 37 5 E S L R 1 M X R A TE Y g A S AR
UL 00 I E AT R M Zs — AR R SRR 85 22 R 2R B 0
TS5

A v P S () R 2 i) B a1 95 Y D B R s i T
SR ZFL . 2 A W A F8 50 e 3 TR S
IR 7L Ny ) PO 285 AR, 4 3R 3k 5 28 () S S 1 A
PURTE Ge $A X SRR F B B, BXORIT R KW
SR 2 R ) SR W T T Y. H R TE TR A B AR L
LR A e AR Ty T ) 2 R I TE AR A e 1 T ok
S E MBI R L HHE R AR TE T EA
T2 B AN KR

A W AR | W i RN Wi A R s R
o R R W, R AT B 4 e VR RIS e X A
PRAE B SE T, RAURLY A & T T Fh ke i
AR, 0 B AS [R) 3 At 1) i ARk, g EL X
NARAEERE R A R QR . 1B . R AR
FEE A AR k. R, %R AR TG Y R T BRI
WS B, T PR 22 . BT X2 R, Wei S O g sy
TR ECREE . I U B &k 5L H (GFP)fx
0 PR TR B TR 1 2R A JGES R 5 0t B A M
M Z2 45 (SLEPTor), MR S8 T 16 S35 R 2 7K
ST R RIURL Y 19 A B M R AT 4 T 6 1 SE A
. ) FH GFPAR 10 A R 19 152 B 11 45 2 T BB 2R 1 7%
BRI Rk, X RAOR Y (0) A4E 9 5 v iR AT

908

e FERAE. FFH SLEPTorfii 2 H 43 51 5 LAk 10 38 A
DNAE & A7 5 H R ABURL 9 33 R A0 17 ) 4R
Ak 35t i 2 1 (HSP60) FIDNA & &2 25 14 (SSA 1) P 3t
DUEE 1, 454 W bn (ORI S 40 B 48 2 S 3 i) T B, B
58T KA B A5 (A B N 7 )0 T R
7 R B R A RE R, X U 4 e i v AR Y
AW FEPEREAT T 08T, (HIZ 0T R R SC IR B B, R A
BRI £ B Bt o M O i 38 7 BE ik — 2K

4 KRG e

XFFRAT5YE, HEROE AR, B Fe fn A
SRR OCHE, A RS, R, KR AMR
FEORATT PP SEAR M. SR8 HEOIR
MAEIERSIEY, A THEOOR I R %A KRS ik
IRTE 2 P A TAE R Y 8L, WATEE RAT5Ye. Hig
B RATT Y B i R A AR P AT A — A
PIKTst T DA B H ). BT RRE—DFRARS, %
KA . S IRy . T 8am L mEm, A kas
REAMEEE R Bk, RS EPHA N R 27k
SR HE RO, KRN R o 25 RETR SR
TG YL AT R AR A R S ER, e 09 A ek v PR HE
) 7 e i A5 DA S B HE RO 43 S A AR TR AT R R
W, RAT5YLBhEXT 5 2 N .

AT G il R 4 ol 2 A 4 i O i A O
M. PRI ARSEAL  BifE . BRAEHAR, s d oy
TR X I — ZR G DR HE B HERE A A 7 84 1 5w oy
oo ARSCEBE R TG A S TR TR T
RATT Y AN, A 36 RS A, M4
BIRE RO LA, AR SR 2 24 1 i KA
15 Y IR IR PR B IR S O, K it B £k BT 8550, R FIF 2
RS AR P 2 A SUE R, X T2t
IS5 S, RIS YRIA R, T re2obib2am
FHRIE . B AR AL #E5E 4 T %, JFIRTR
K — BEiF )6 LB VOCSTAE N A L Os R R, J5 2k
Bl B F K R IENO A2 A il R 48 Y B ZE R A, ()
IHIE & 14X 45 Bl s e IR s HERE AR, anblsh 42 RS
Ffb  BREERR T IEAY | BRRAE, IR BRI
R, AR TS5 19T HHEFFIRXINO,
PEAT T, AL S SRR A 1S B B GE .

A2V 25 35 1R i 45 ) 22 D5 A5 VR IR AT, s
A ROPEAR R AR b Bk TR A 05 Y 1 R 2 ok
TR . KATS YA T8RP B AN 23 (7] 43 A | 4 5 B



R

B A0 XS R AR AR O B H ok, T S
B BB R O R, A RS YRR IR A
Se AR B B AL TS Y IR G RSO IR 15 Y
AR Ay A G Y B A B SRS (BT LB A
54 A . S TA A 5 ) 55 3 T A AR 1Y) O B
BAUAE — 5 Yy B0 R TR S A AR R AR
YA HH R IOE LA R A0 M Wi 38 A A 821830 S o ke R A
B, AR BOE 5T & A (6] B I 9% T 3 0 o 15 AN R
FHFE S5 1E. T EBOM SR T — R4 SR, L
LW TNITHRRER, Sffdent . LI MERIL = A X
AHE R R R D, E— B LG T 28 Ui

RATFYAE W LB A K . ASC # S8
T, HIEIRAT R A, 8 R T5 Yl ot # v,
— BB P ) ¥ TR T AR B 2R R O, TR S —
SEpE A 24 I IR LB M e, — T RATR
BB A 0 T 2R B AR (Aol A 452 A5 7= 1
PR, T3 — 5 T KA IR 2 ol 38 A v T 8188,
Eb AN & 97 SR KA B2 7 2% FH IS/ | 25 355 ) 1 & A 7
A (RN B P . s RO . TR PR B
VIR RRAR, PR 2 00 o A 2 i AT TR SR
SRALBE N T A T RN AR AT Yk N S 1)
SR, 19674 Ridker i1 56 [ 43 4F 24+ 2042 35
JCH R AN . 19704F Lave M Seskin! Il A 3¢
] K AG Yk > 50 % 25 17 49204 FE e A A I R
J7 2% A, USEPA 19744FAk1t, 3R MAF R I5 9 8
WK 12312300, R TMES [ E, INREEE
fF100/2 2T A FRAY . 20134F (5 52 fidg & om1se!
TR ¢ W o [ 23 A0 Yo A A o R %) 448 T 40 2 (S0 9
A AR 24 F FE P E 9 A = BE (GDP) g 1.2%. 5T
T Ml X 23 95 Ye it 2k Al 12594200, iz IX
GDPY3.41%. {H a4 il BE 58 35 21 H &9 REM 12k
BN B R IEWEEVE? AR BN EIS A R A |
FEAS AT KRS ML A% . H T KRR 4 b
THAE— N 2 O E A KRG, A %R
S5 gerstl, BHeT BRI FE g, KRR EE
70 JE W B, RS YR Sk, SEEUE A B AL R
FEOP G I F I, AR X A DR R G & A
BAf T — 275 25 AR K.

5 fEEERUN SRR PR RES KO
FregiE

RATS Y IO 2 A Tl B8 A% [ BT e >R BUR >4

PR I 7 8 i, ol 3k 0 A I3 At R XL 4 o) L s 14
B4 2515 T SRR BF A |+ 2200 a0 g A0 B 1A
0N I F e (NSRS /L LTI O - N
DU S 2 MF RT3 1 — B0 15 Qe URAY I 4% 07 58,
WREHIR R . R PR . 2R 5
GEMIIR | 5 P B T | AR R FEAL
EE AR

5.1 PRBHER

Bt X 5 T R I AR ) DR R e B S A o
R, PR RIS Y B M 00 41 A0 3l 285 0 1 2 il 4
S HARMT ik, BUSHEZR AN V7R, & T
I AR, B R TRPE IS I B, L R
B S0 1 2. A J R TR i st L ) HE U B 2 B
W7k, AL B ASHETOING B, AR TR B0 A
TETEVE M A SEml b, ST BEVESR IR IR R, 7R h 4k
JRCUEG B SR BB IR T, SE s U
PRI

KR A TG Qe AL AN 2 H bR A 2 i 07 12,
FE S TR ER I A A ) 75 e sl 20 A A
BRI 25 SO R P R A DA T 56, S B HE R R
HUE FOY VA s o UMD B I A ek LU A Y €N 13-
RONL N2 55 AN BEAT BORITAL, JEXHS R R
DA il AT I HI 7R V.

52 BORERNE

AT B T TR A AZ 0 Bk TR AT HE i
R RPN 1 TR 7/ ER 2V I NS R B L7 o7z
PESRFMA R | Aol PR R | 25 T PR A e B X
(AU - SV NSREE S R o R

RO B AT 53 DAy 8 A 5 B R S T8 R B
RIE. VA IR A7 O AR . B R . &
WL 55 45 [ A e B, L2 22 68 7 ) S5 9 5T B I 4 AT
PATRAMIX SEGREE. DRI, R T M 4 SR A 23 <o
AR Y SO IR e — AR R A R I B
TR B 2 AR B U A A, R R
SRR LA (4 Wy B~ o it 1 48 3 I DR S A A
TENRS, PERETT A R B X — IS A RUR e, K
() REULE T 0 SRR AR L A 2 i R T e B AL B
B PR A, X AR ) L B R
JEBIAZ N, X — [ A B A SO Tk, AT LR A
B R A R R R AL A .

909



4 % b & 2018F 48 £63% £10H

BHXSSEY
; RE N

A

FRIYD(PM, 570 i
PM, )& i
] 1

1

0,, SO,, NO,, CO i
SSpMEHRg | |
i

RN

y

RSSSRETR
RSFREN
\ 4
5 KESRERENG E
! RS RN RRRGEHSE | |
; R ‘_ ;
L i
' RS ;

o sav)

=

2 BN REE L[k d AV SE e B 7oy 2

Figure 1 The theoretical framework of air pollution hazard identification and control
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Air pollution and control: Past, present and future

Shunxiang Huang

The Center of Nuclear and Biochemical Emergency Technical Support, Institute of Chemical Defense, Beijing 102205, China
E-mail: shunxianghuang@163.com

The quality of air is closely related to everyone’s life. However, due to the intense industrialization and urbanization, air
pollution has affected or is affecting the health of the public. Since the notorious London smog and the Los Angeles
photochemical smog events, the air pollution has been developing rapidly in recent years in some developing countries
such as China and India. The essence of air pollution hazard is the impact of air pollutants on human health and
environment. In view of the fragmentation of the research and one-sided knowledge of someone on air pollution and
control, this paper is documented to review the whole status of technology development in this research field, to clarify
the formation and elimination mechanism of air pollution, to correctly understand the hazard of air pollution and to
promote the precise management of air pollution control. The research of the air pollution hazard is essentially the study
of the effect of atmospheric pollution on human health and environment. The past, present and future status of air
pollution and its control will be reviewed in this paper from the perspective of physical, chemical and biological process
which are be modeling using mathematical technique, coding and programing. Meanwhile, the history, present and
existing problems on atmospheric physics, atmospheric chemistry, emission inventory, atmospheric environment
monitoring, meteorological field forecast, air quality forecast, source apportionment and tracing source, the impact of air
pollution on human health, and atmospheric pollution control are well summarized. From the classical analytical methods
developed in the middle of the last century such as the Gaussian method to the numerical methods generally used so far,
the physical processes of transmission, diffusion and sedimentation of pollutant are described and solved. The chemical
processes represented by the London smog incident mainly sulfur compounds, by Los Angeles photochemical smog
mainly Oz and nitrogenous compounds, and by Beijing-Tianjin-Hebei fog-haze pollution mainly mixture of nitrogen-
containing compounds and sulfur-based compounds have made breakthrough progresses, and the chemical mechanism
are basically clear. A series of biological effects will be occurred when the pollutants are inhaled. The chemical
composition of air pollutants will have oxidative stress reactions, lipid peroxidation and DNA damage, causing
inflammation, cardiovascular disease, cancer and birth defects. At present, the research on the physical process is
relatively mature, and the accuracy and effective days of weather forecast are increasing and extending gradually.
However, the two-way feedback mechanism of meteorology and atmospheric pollution is still a difficult issue. The
understanding of the main chemical processes is basically clear, but a large number of unknown reaction mechanisms
need to be further explored, especially the chemical mechanism of the explosive growth of PM, 5. Cognition of biological
processes is still preliminary, which are based primarily on statistical analysis but lack a theoretical basis and are needed
to be further explored. The theoretical framework, as well as core issues of air pollution hazard identification and control,
are be put forward and pointed out based on the theories, techniques, methods and standards of inversion and generation
of emission sources, particle toxicity identification, chemical process assimilation, health risk prediction and early
warning, synchronization source apportionment of predicting results, and dynamic optimal control are not yet mature,
which are the main focus for future development, due to the extremely complicated and staggered influence as well as
constraints on physical process, chemical process, biological process as well as mathematical description and computer
calculation principle of air pollution and prevention. If the toxicity of pollutants is directly related to health risks, which
may provide more direct, effective and scientific technological support for air pollution emergency optimal control as
well as the optimal issues of industrial, energy structure adjustment and heavy pollution sources layout, it will play a
fundamental role to meet the objective needs of identifying accurately pollution sources, achieving targeted management
and promoting ecological civilization construction.

air pollution, toxicity identification, air pollution prevention, environment and health
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