F S MATREE
T 4k S 4% # HE 3% HT R

FZrua I B

 E TUVHABEYEaBEY T LN ERERE, CATENERK
MHARKES VTR GERART A EF FHHATY, AT LR
WH RGN RN, EREER R TV REH KR ETLEMENY
BT, AXEZHEELNE, IS b HHT S, Ho b xEIRFEAF K
B ZRMENNT VB ELEAER, & FE H 2004 502013 557 E
EFERATETLTEGFAEE, RAFKEUREZHELIHTHEREZTH
AR E, FHEEr, TLHEEp L ERRRKEREAZILTEEE L
B MESWHFHTANGE M, FhpdERELR A, EdxdS
BBl 15% W& T, TR HikEH 430 7w, @B A4 108 7 vk,
REEREREAEANVEEZHETTHN,

KR KE @@FEd (PM,,) HBRERE FHEHE EHEHT
[RESZES] X51; 7205 [ XEERIZAE] A [XEHS] 2095 - 851X (2019)
01 -0016 - 15

—. 55

AT b 2 U BLAANOR ) (PM, 5) N E B R R SE R T St
JURAR “FREeIt R IS RBAAATE), TTRMEER R TIR . E5 B &An (FTHE

[(E£TE] PESPFR ST RIE SRR E ARG %", HRARBFEETm A
DR ZE ATl R TR AR O B A I 8 AR S Al S B S R (HtEHE S, 71772038) 5 dbmtiidt ekl 4
TAETE I HiPLE E R BRATECR PG (S . 15]6C149) .

[1EHERN] ZEEL (1976 - ), PEIEREEHREAF SRS TN, hEMESR RIS &R
WFFThc, BIRFFTEY, MRECZRAS . 1007325 TAE (1978 - ), XMAMNETF R 5 KFEIRE2ERE, Bz, A3GHH
fE#, HRBCERES . 100029,

it b E AL SR B R AT BRI 2 A I AT B AR SO A R M T L, RS R R
I A SR, MRCTRA T,

16
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FAR T ZAEATERTY , B RIS Y IG T AR PM,, B 244 H b 3R 8504 1
2,

U PM, 5t R X 22—, 2018 4FJiE, & AR R FREERH, Jbatth
PM, 4 #¥& BT B 3] Slpg/m’, KR & T A T A 440 (World Health
Organization, WHO) #&H 1% 10ng/m® MRS H, Ho PR BRAF 58 X U3 K5
YLt 2s TR, 2000—2014 4R X 50 PM, R BERS N, V5 X R HiE S (T
MREE, 20175 XNEBAESE, 2018) . iXBR T 5 5 FESLRR IR 1Y Mo B0 B ARG SR G
Sb, Ea AHHGE S TUEEER] (EBRESE, 2013) , fEACHHERSE T, T
AP HEROZ: PM, 15 4B UM E R IR (JABEARS, 2017) TR R AL HE Tl
2 SN Rl WP ZIY Rl o i O SN (1 = K Y2 ORGP U ola & B i 57 o =T T Rala o ) A M VN 4 S e 1
F, ToHER S PV,  BHERR ) 68. 6% (Cao et al. , 2011) , XFF 7=\ 2544 fw 5 Y
OB UL, Tl R 0 STk K

SR, 125 M1k, FARFXNE . KIETL TR HER R R KL (RFE
45 2008; MINISE, 2014; MEIRIESE 2014, TEJHFISE, 20165 A%, 2017; B
RS, 2018; FEMS, 2018) , iXEERFSY X EM R H AR T LU AT L5 42
BB AR, AEAL 78 2R BU5 Y | AEESEHRS S OL T, REOERE R HE
AR SA TS e HE RS B, SR, R RIS Z A AN IR RS R | AR HE
JAE 3 HETS  (Pollution Violation) A7 MXF 15 Ye W HEROE SR, HL b, A22H
fa i, T AR X R S B TR, T e HE O S A AR K AN S
(Cao et al. , 2011),

ISR T Al S AMACHETS A7 BT R A 7 R S i o o R, A
A7k (Legislation) FIWGA 4T ( Monitoring and Enforcement ) , 4053 A7 HE 4 W 4
PAT, IS LI SCA O SR ] 29 SR A P8 T (Shimshack, 2014) , “ifivk
HeV5” i AN R AR R AE B AR HES 17 R, ans R < =RIe” BlE, o
EL LB IR T Y it , (R INE | AIEHE17 % SRS Y8R T O
BRTEAE KRBT, b BA BKERIG 15 0 B AR HES B, R a5
(2013) 5T, A A5 IR ST 1 0 T8 A A 3 A el st BR BT I i VR T, T R BT AR
Bt TG S HE R B G E T . B FE RS E R, A EE 5 AT WA A ]
RESE P LN, XAEA AR — N XERE, 1 B PE A ™ | b B kRS B4
JEHEE, EE, RN ST R AR R — B R Ok B BEAR YA 1 —
MG (K, 2012) , Hk, BEPGELF I TR (ff#, 2010),
HEEMUBE 1. b M7 . I 78 Hit DX 28 A R f A B 78 11 45 X 2% 8 D0 M o6
(Tilt, 2007; ZmNIl, FERA, 2013), B4 2016 4 E &I PHT T 1019

@ A GREERYE), BB PRI R BONE, NS B TRFEN BT FRE T R
. BATS YRS N 7T A St E R BREE M TN SCPFRIZOR , A HE A PREREH

17
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EWNEBN TR A, B 173 e AAEARTET R (HRERPEIAIT,
2016) , Ak kRS UG 16.98% 2017 4F J5 34 58 O 47 78 4 [ 10 [l T e 1) i
FAT MR PEAG A, 3.2 TR AL 51% B4 I3 T BHIET22, 35% B4l
LR AN, 79 % (4l 75 YL B iA T it e 2R W 5 R AN IE 5 384T (MR-
FRERINVAIT, 2018) , BEAREZHEGIT AN A2 AR T RO ILH (BR ., RET,
2006) , HJEFETS Y HERURZ: B AT B0 A A 20X — o, T B0TS Y ) S PR HE R
A

ARSCE SR TEE 5 R b X PREE AL IR AR S () 22 5 B8l v 3R
T AR AR B 505 e W HE R R O 2R, DATATAZE B S A Ml o 45 P 458 0 1 IR DTS 5 19
ORI IHERCE . ASCRY BB DRk TRl s e HE O S . A s Ak 58
MM IASERLE, ARG AR R LHES , AR BN Z IR, Al X 3R
T 11 R AR B A7 AR 25 5, A3l e b 5 | A Al VA HETS F X — S 80k FE = Al )
BRI RN B 1y 22 5, AAiAS BT A7 & 0 SE A HE B A SR 4 2R . AR SCRF SR X 52
V5 YL HE RO BT 1 L RS AU TS Tl Uk HERCIR | i A R KRS
PRB R, HAHEEWEIS S S,

L BB EHES T AR I Bt R R T ik

(—) BROFEBSB NS

MBS —ZETFUAT n S5 AL BRI 72 5 10 ol i — R ety 0
A o RARGATTRBIEHCR g Bl WAV IR O, R
VIR R

A £ FORRAE | IR P R MY R, RO R, BT
AT I35 A FAAE 2 005 ey R, 50 il AN T80 SRR
HAPTLIGER , R B G 4 AL FOR LA BRI A
S 0 BEHERCRTS ey, SO 5 S R SR T 29 MO B NS
KT, T VSRR ATTS YA (AL TAE Sy 35 LARETFIE SRR PR HEYS 52
B, ETRRRIGHEHCGREC, T BV HES AT AV 00 BN RBCRE E, ,, 0 150072k
REAEIMIERCR 52514

G, = z‘]m x{ (D
o1

E .= Z‘L‘.z X Aift (2)
il

@©  NEAAT G, B RS R R LUIGA N RS R, RIS,
18
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(Z) FRMEERANE

AN ARERARE ¢ E ¢ AR R N P i S BRHE TS R, AR S PR HETS R AR
S Aol X R EE R B AR BE, A, e [An, 40 ]e BRI A R0R
RN ;

Ec = zei,t = iql,[ X)‘i,r (3)
i=1

i=1

T, SCRRHERC S R g RIERCR, SRS (4. ML) R
R Z, Al TR B AR BEASRS | A, MR PO CHES RAC A 524
MRAERBERUAT, B A, = A I, 2B by ey Sc R i R, e R
MU IR R S R, A, I 7205 BB £ Ml 52 2 IR FR B ML, 1
Ny =CL, GRS Y SRR T e i

(Z) B3I EHES Bl R SRR S

ERBRSCH , MELLBI YD T Al By c s SR, 2 SR W1 LR T flaf:
W A AL S ES 380, ELIFAT Ml B BT T AT AL Pk, — K IR
NER A T BT 077, (B FOT 5 L1 s 53— SH T A MR A B85 L 1
M, BB (1 —p) . JKBE L BIRE T DA ll B AR FIBREEAT S, AT 1
X A B R R AT, IR, TR TS ey R

Ez = Zqi,l X)L:[ X (1 _pt) + Zqi,l Xé’ift Xp[
i=1 i=1

= D, XA+ Xoa, x (L= AL xp,
i=1 i=1
= Et,min + Et,(llL\’ (4)

BCHUA B, 75l W FRHEAL 10 IRMCR B 2 SO 15 ey bl
SEAENHEYRE (E, ,,,) HOSET L  0 il AR BERHE 8L DA T R 10
WFRABFHERCR (B,,) . Fob, p AR, BE0T 4l MM SR BERLRI TR R, A8 A
HOHRAT, 5 p =0 I, WISt A ERBERURT, 2V I SC 305 ey e i
p=1 I, GO AR IR IREE R, BRHERC R e, 35 e SRR AR
T,

=, AR SER L]

(—) REEMRER
SURSLHLAN AT R, PSR RATIL, deohaeil, #l Db kb E R, mt, W
T I GE, WFEIILE T 11 DN, sUEEA 13 b S DL E ok
o BUHELTE = Hb A Hb i A4 3R 1.68 5 km? . 1.19 J5 km® 1 18.88 J1 km®, &1t
19
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21.75 5 km®, (& HRAY 2.24% , 2015 AFRE AN LITAZA, A E R
ANEH)8.11% , GDP &1t 6.94 Jifeot, 4 9.60% .

(Z) XKEBRTULREFRTE

AR SCIITHE BURL ) 2 MR A ARy 22 R, AR N BB TR UK Y (Total Suspended
Particulate, TSP) {—¥Wikidy, Mg 2013 4F (KRAI5YEBGATahiTRIY , #W A Tl
TR HEA AT E A KR JEnR . ATaR . T, BT, BTk
L) HERL PM, 30/0 O MRS RTEL R X 32 E RS Y 7l 7 R RN 4 T AL M
fr, dEHCER , Kle ., AR A EEAN R (RESE . BRI AR
YEMAG X5

SUEREE SRR . ORI, KU CEARBEES A R RCE A DA (TP ESEHAE
YN, MRS BRI G e E R, A AR, Bk A T beds
W RER AT = e 2 E W L E S AR AR, @ U = b g AR A B e
MR A R AE 0 BRI 7™ i AN U ™ i L EOR ST . SRS 0 FEk A o ™
R AR CPESER AL

H 2000 4ELIK, BUEERTHLIX KUE . HHANEE Tolk 5= 5 RiEIgE K . 2015 4F, /Kie
77 2000 AFEHE T 80.63% , MM IS T 774.48% , T HWAEE IS
Yol RARE”, mtEE T A A R AR T AR L, 2000 4, bt LK
FraE 803, 42 JI, JEEUHEE 13 AN E AL, = TR AR e 2 R AR 4 [ 4
Ve A BORE, 2004 AF 5 LLFTHE SRR A9 = B AR A T ARt T, 2013 4 A S R TR Y
WP A T 0 e (R ) MR U, mUERBHL RS R
UG YAT VA R I K A R, e as 18] g B T A6 Rt i B ek s Bk ) S A
Jriid

SRS KIS Yl R AR T AR £ A A A AR R, KR
22175 Y DI DX A 380 B35 KL ) 986 553 %) A4 AT b DXORT R BRI A = L SR R X (2 &
41, 2018) .

F1 FEEMEKX “2+11” HHARMKETESHREN

WK FHA () Wi (% ) b STA@LY W (% )
2004 4 2013 42 2004 4 2013 4
Jexsit 826. 06 2.30 -99.72 1128. 00 901. 54 -20.08
KT 741. 99 2289. 50 208. 56 537.00 951. 90 77.26
wALE 5702. 48 18849. 62 230. 55 7110. 59 12676. 24 78.27

@ HHE Cao % (2007) X PIEIAGINEE, KA HERAL by 400 4 AR IR AN 1. 4%
@  Besiy FIERA GRS IR R i BISERAREE, A8 2 B HEAT I B B A UL,
PRI T AR 08 2 7 4k L TR RS o (] 7 i B A R B A AT
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gk
AL (T ) TS (T )
HbIX WA (%) B (%)
2004 4E 2013 4E 2004 4 2013 4F

HEIE 351.55 1367. 41 288.97 1709. 22 3886. 29 127.37
R 2927. 04 8299. 35 183. 54 2696. 53 3716. 88 37. 84
FEY 79. 50 697. 84 777.79 376. 15 428. 04 13. 80
s 1227.25 4484. 61 265. 42 713. 46 691. 98 -3.01
& 394. 17 710. 47 80. 24 517.15 1097. 99 112.32
fi5E 32.03 109. 43 241. 65 357.07 735. 85 106. 08
L& 38 346. 47 620. 42 79.07 142. 60 472.24 231. 16
R 272.29 1218. 34 347. 44 194. 39 417.88 114.97
ol 24.57 818.79 3232.48 76. 05 209. 66 175. 69
JER S 47.61 522.52 997. 50 228.22 749. 24 228.30
flrk 0.00 0.44 — 99.75 270. 19 170. 87

BRI ARCAES (PREZGETFEE) (HEE a5 aF%) .

(=) EFBEARFMTLEGEKENRE

R B — IR 4 ] e 5 A R g B 2 D3 S gl 1) (0 e R A RS R AT
MY (DAFRIFR (FMY)), ATAARIS AT SRS =15 R E0RHES &
B, % (CFM) BT 2007 4ERTIEAAAE AR Tolk AR = T 2RS4, — ki,
[l —A: 7= T A SRR BB S, IR R i A 7 T 20715 R BUOHETS R 0K
ik, WAZRAHERY 2000m” EH BRI (2R FN Tl k2 ) HES RECH 0. 305keg/t, A&
350 ~2000m” EHHES RZEN 33% (WFE2) , NG5 R HERCE B s A, BRIk
Gb, ARSI AR (P e A= T2, 2013 4R F 5 — R R
LR, 1M 2004 AR U B — AR AR ), 2004 AE Z HIKIRATL A A I E (FFF
&, 2008) , 1M 2012 4F 5 EBH AT 3E KR T4 7R 5 87.66% ( HKWIZE, 2014)
PR K PR BOR R A2 7= T2

A SEBR A= T AT REA Ik —F, 2R, SRR = T 20715 R B HES R4
S, F—4 7= T2 2 5SHES 2K, —HEMERTEEE L
Tif% . W12000m® MR, BRAEE Lo LR AR FORLY) 37. 63kg, it KRR FS
WK HEE{UA 0. 305kg, BI#E &G #0123 175,

AL, RTRIAR P2 TR S 0 2 ) 7= 15 R B S R 252 SRR RN, T
TR A= T2, Ho=i5 RECNHES RECZ AP R . X Ui Al 5 269 1E
BTG YA B A X TG Y SE bR HE R (O R Z 56 L, HOE AR i K TR
[l AR Z 22 5
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®2 TUHARHEMBHYNTERESHERE

) FUERE | HESERE | SRS
e JER 2 TEB/ | MBS e
e " " (ke/t) (ke/t) | HES BB I
. i ‘ . > 180m? 24.74 0.367 67. 41
PEEEW | BT AR R B i 2peativk
50 ~ 180m? 31.753 0. 565 56. 20
) . . >8m? 9.45 0.295 32.03
BREAW | Pkt g 1 [ GhS
<8m? 9. 882 0.358 27. 60
T BB R >2000m* 37.63 0. 305 123.38
sk | Fak
B 350 ~2000m*|  49.7 0.931 53.38
‘ ) -~ > 150t 27.8 0. 161 172. 67
FLN (BRI | Aok AR b4 B gk
50 ~ 150t 34.2 0.267 128.09
) peAbE =6m | 10. 0284 0. 5859 17.12
e PrAsE Thide
4.3 ~6m 10. 8271 0. 6346 17. 06
. B | =40001/d 51.76 0.277 186. 86
KU 5 rek BRI SR -
SE =100000t/y | 63.33 0. 687 92.18
) o . =600t 1.228 0. 065 18. 89
SEARBERS | RERD b (I R Tk
400 ~ 600t 1.238 0. 066 18.76

e L ARENAEEARA PR, GRS R B/ ME A =R, R AE, 2. KT =40000/a A5 T 2L
ety Toalb By ae ™A 28, RS AR A mR el
ORI . (I5 I £ 7 HES R AT .

TEARAG FZER AT YA 7= it LS A ™ i P RS Rz e, AR
(4), Wi p 0 LLE), i n] LA 2 32 B R AT Je A7 Mk ORE ) R AR 7Y 4 Ff I

A,
. fhSER SR

(—) TAFRmr=4E

2013 4F, R X S Tl s SR ) 7 A il 2717, 34 T, L 2004 AERE
T LS (WER3) , FEHARACFREWER T, 8 Tk =8 RiE K, (A2
By AU 1 A R = A i ROk AR FK e Az, i SR T
At 60% DL L, FEA R EE 2004 AR 1 ARRLLE

ALK, dEETTT AR A 2004 4R 172, 92 TR F] 2013 4E1Y 46. 72 T7
WL T 72.98% 5 ML PR A EE A F) 2404, 64 JTIE, [ 2004 AEMSK T 1 M52, At
TS M XY 88.49% , K g UKL 4 7 AR Ol 265.98 T3, L 2004 AEHEK T
153.34% , Mo,

R X S0 490 N ()R A% S B 4 A I 9, be 4 i Rk - 80k 9 7= 4 R B0
PM, s Fll PM, 5390l 5 5% F115% ; HERASR 7= 250, PM, s Fl PM, 433l 7 15% il
22
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25% 5 KB PR IR WORLY AR B oAb, PML T PM, 4 B 50% T 70%  (TE B
&, 2016) , KURATIL S A AR T2 PM, s Fll PM, o 4300 i TSP P A 0 11% 1 31%
BTG 18% M42% (FT4E, 2008; EEMS%, 2018) , ARYEX L4 R4
HURLAR 43 A0 L HE, 2004 4F 5THTE L DX BRFTZK e 17k PM, s 7 A B34 250. 82 J7 i,
PM, 7= 5 478, 07 T30, 4303 o5 ORI 7= A B 1) 17. 2% F132.9% 5 2013 4F L5
Hu X AR FIK I ATL PM, 77 A ik 567. 62 i, PM,, 4 997. 17 J5 i, 4351 i ks
Y=t Ry 20. 9% F136. 7%

®3 REEMXFETIEBHY~EES5RNMMEER

A7, JIng
2004 4f 2013 4E
HIX kx| x| owe | air x| x| e | et
FrHE R

/3 3.92 4.08 21.02 29. 02 0 2.61 64. 14 66.75
Kik 71. 44 34.01 495. 59 601. 04 46. 66 49.27 659. 8 755.73

- B 5 0. 04 0. 02 0.22 0.28 0 0.13 0.73 0. 86
BRESH 28.57 17.12 195.07 240.76 0 62. 36 479. 55 541.91
BRAT 1.29 0.77 8.82 10. 88 0 4. 64 35.65 40.29
LS 39. 41 23. 61 262. 59 325. 61 0 83.32 640.75 724. 07
L 28.25 25.38 192. 94 246. 57 0. 06 63. 65 524,02 587.73
&it 172.92 104. 99 1176. 25 1454. 16 46.72 265.98 2404. 64 | 2717.34

Fe/NHEC B¢

fER 0.23 0.24 1.23 1.70 0 0.15 3.75 3.90

7K 0.77 0.37 5.38 6.52 0.25 0.26 3.53 4.04

M i 0 0 0.01 0.01 0 0.01 0. 04 0.05

BRESH 0.51 0.3 3.47 4.28 0 0.93 7. 11 8.04

BRI 0. 05 0.03 0.32 0. 40 0 0.14 111 1.25

AR 0.74 0.44 4.92 6.10 0 0. 68 5.19 5.87

HLH 0.22 0.2 1.51 1.93 0 0.37 3.03 3.40

FORORIR . fEHITHEH]

(=) &NMERE=R (p=0)
2013 4F, BUASLHLIX T2 Tl i BORE ) fr /MR, 2 Aol vk HE S L
p =0, FURLYIHERCE A 26. 55 Jrml, SR A P HORFTS if BEEOR B BB Fu i 1 i
MR, X, 2013 AEAE Ui A SE IR R, KT AR 2. 54 Jr b
23
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BHE 23,76 Tim, (5 EUEFIAY 89. 50% , L2004 4R T 9 AN E AT, WA SRR
SR Y HE R E ok, i ELAT G R R

AU AR 4 BB AR MR BE HL ], 2013 48 Tl BURL 4 HE il 524 g 77 A e 1)
0.98% , 2004 0 1. 44% , iS5 IR BEE AR P85 X T B AR5 Y W HE il i B 2
YER o AKUGFIAE SR AR 7= 3815 0 die INHE TR D /D, D BB AR S 25 R0 3 T = 1 in sk
Mo BRI, BN, 2013 4 Tl Bk Y s INMIECEE [ 2004 A3 26. 79% B4
K, RMEZETS YA B AR S OL T, B Tl e B s, mtEE Tl
UKLy e/ NHETR HE SRR S

(=) BirHEES (p>0)

VB HES L p B 0. 05, 0. 10 Z65E, AT HE mUE T M X 8 22 Tl i B0k
WHER S I R, W 1, 2013 4, X p =0.05 BF, Tk ki ¥ HEsE A 161. 10
JIm, AREURE Y HE R 33. 67 T p =0. 15 I, TR I HECR 1551 430. 18 1
Wi, 20 OB HE R A 2 89. 91 JT N, p =0.20 iF, Tl ok HER 2T 2 564. 72
T, AR HE R IR E] 118,03 i, p =1 B, dghiE il edRiE kHEs i, T
b R0k - HE R AR S R A i, 3R 2717, 34 JT

AR, B S RS LB R B, ORI HE R ARG 2013 4E, Al
HEHETS LB RSN 1 AN E 3, Tl URs A HE B 3G 27 T3, 2R OR P HE
RN 5. 55 Jrm, st R, Ak HEG B R AR L 1 AN E A, A HER st
27 Jr, AT R N

552004 FFEAHLL, 2013 A TV SS0R Y HEC S B Ml v HETS E AR Ab i AR 16 A R
JER R, MARHERCE R A ST 2004 0 2 £, WELRUE, Ak HES A
1 ANAEST R, 2013 AR BFRHEICE J& 2004 4F 89 2 £i5, ATOL, F= e in S 200 ok 4 HE
T HE IR R KA 1 BRS04 e () OB HE Tl e AR A8OR

BLHE A, BWIS, Hf, A ST T =Bk, Wi B b T Tk =&
BeRKF-, BESCIEOR I HE R 10D, B T RIS ER, ARt RS
X T A (R EE WA, AR DB v RS Ho ], il i e HETS 1 A R R 4
SERRHERCE 3T AR R Al i A S B AR A, 8 A R R B 11 2R AR
21,

(M) xEEEHESES (p) HITR

FEPLSCHESL, p BERATREN 0, WARTTEESE 1, "B 58 W T 1y SR EAEHLAY 76 37
BRI H AT T SR PAT AR KR 2% 5 EAC TSR RIS IRIX, p
BAK, 10 ELBEE PR BT WA BN R Rk B BRI 25 M g T B Bl e 42 v
KIBKEAXE RGO, oy BUR K Tolk & R IEEAE L e, p AIRERS A, 1E
CIRIRIRIE" MR T, A I I8 X ¥ G Al IR PR BT 5 B H X A
IMRIAT 1 55 B X, 24 AR AP AR FEA S G LT, DX 8005 G 1 HE it b 2R
.
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% 1200 ------ 20044F — 20134

iy
1000

800
600
400

200

1 1 1
% 005 010 015 020 025 030 035 040
SNl

B1 AREFMEMSRMAERT T —XBR AN E
FORIRIR . fRHE 2,

p IR/ G Al AR AT 3G, B R Al 23 81 A 45 A AT B ) 9 i s HE TS B
i, an, dHETE R 85% M4k R E S A ok, V4 F s B AR HHEE E S ( Self-
reporting) , Hi, A 1 TR EZFE S AL 275 58 B sh I ( Automatic
Reporting) 55, WAMAABYMTE  MiT e SHEG AL, IeAh, PRS2
FEWSITARR, Wiek, KBS EE R, 5 TRE; mSESET Y
Hils ATl MR 2, A5 W

Sz, dBIEHE LS A BT E A AR AR | A R 5 Al B e A Tl AT
FUIRFR, NILTHHERE , M4 B — s i A BorE, 2007 4 E 43 T
Mr AR Ry AR HE R Ry 1747 Ty, b ARFEIRAAR R T HEBCR S 1470 JTmE, b
AR 84. 15% , UL ZE /DA 15% WIHERCE B4R A Brilmdi ., S48, WLl
XFERRAR , SRS HE R 1Y 15% JE 8 S A A AH L, 5 A Ak 32 B A X
R R INE A, AT IR MR BRG] . Z55 HIWT, p =0. 15 & —MER KT
il B2, SR p nTRELL 0. 15 22, ELREFE A7l A XS R A — 2 22 5
TEVBCA BOHERR p BT, 0.15 HA —EMSHME, J&— DA S B AR
SIS EE,

fEp =0. 151G 5T, 2013 4F5U R E Toll WOk A HERC R 430 i, o, A A
ORI A 141 JTE, 4RB0REY) SR 90 T3

2013—2017 4, HESE (RPN (DIFEKR <R H%7),
FUARSIH X RS AS B I 0, 2017 4E, dbaT, R HEALA 5 40 0 ) 1k R 4y
M%E 2013 5 NP4 T 34.83% . 35.42% F144. 16% , FHIFRE39.23% . Kk, [RIMI5T

@  PETAHEG G HRITE S AR, R 5 S R 85% By BEF T S A, i HAD 15% YR S
A Al DU AR A G AT A 5
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HH R Tl A R RRIEIE A, BRT KU =& TR T 32.07% , EZI5 YR RER
ol = BEA A, AR e A (W 4), bR b, “RATHR” 5L
Jite B 5 P AR I B TR A FEAT R AL B, 2017 4 4 H, RPN 4 [ R
5600 2 FREE LT ADL, AL ST K E X “2 +267 ST R I — AR Y
KRATGRBIARAE A, B 2017 FI8, B AHX 18 12 Tl S 47 1k
B, R 3,43 A, SAEAI 18.93% (KA, 2018) . Hi T-ERES W45 HA i
5, AAETEHES LR ElE N, AIFE ARSI AN RIIE LT, PR St i s

Fd4 203552017 FEREEHMXFIETIR==LE

, RREE ] ) YRRk E
Ay ferc (i) | AKPE(TTE) (R AR | RN (T (pg/m)
2013 6656. 01 14600. 82 13973.5 19241.75 21141.42 113.0
2017 4971.55 9918. 44 16999. 81 19635. 05 20934. 02 68.7
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On Industrial Particle Emission in Beijing-Tianjin-Hebei from

Perspective of Pollution Violation
LI Yu-hong', WANG Hao’
(1. Institute of Quantitative and Technical Economics, Chinese Academy of Social Sciences,

Beijing 100732, China; 2. University of International Business and Economics, Beijing 100029, China)

Abstract; Industrial primary particle is one of main contributors to fine particle
(PM, 5) pollution. Current researches usually assume that polluters obey environmental
regulation completely, focus on abatement technology of firms and ignore pollution violation
behavior. On the background of fast growth of industrial activities and aggravating fine
particles pollution in Beijing-Tianjin-Hebei region, this paper employs scenario method and
takes into account of differences in firms’ compliance with environmental regulation. It
originally introduces pollution violation parameter into a framework of calculating industrial
pollutant emission. It estimates the generating volume, minimum emission and emissions of
primary particles and PM,  in the scenarios of pollution violation from industrial activities in
Beijing-Tianjin-Hebei region in 2004 and 2013. It finds that (1) primary particles generated
and minimally emit in year 2013 reach 27 million and 270 thousand tons respectively, and
15 million and 210 thousand tons in year 2004. Industrial particles generated and discharged
in Beijing have both decreased obviously while minimum emission from Hebei province
accounted 89. 5 percent of regional emission, 9 percentage higher than that in 2004. (2) In
the scenarios of pollution violation, the emission rises sharply with increase in pollution
violation. One percent of pollution violation higher leads to 270 thousand tons of primary
particle emission increment. Primary particle and fine particle from industrial discharge gets
to 4 million and 1 million separately in the scenario of 15 percent of pollution violation. It
suggests that environmental monitoring and enforcement must be strengthened and small
enterprises, non-metal mineral manufacturing industries and rural areas where polluters
cluster should become policy priorities.

Key Words; haze; fine particle ( PM,, ); emission inventory; environmental

enforcement ; pollution violation
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