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EBRBN:BELE, HLEFFREFTEFFRHFIFT,430205;

FTHRE XAKRFEZFLEEEFRAEEIFE R ,430072;
M RGBAMAEL), KX KFEFL %P RHEIL, 430072,
FESES F205 XEIRIEG:A XEHS:1002-8102(2025)05-0159-18

—. 3l

il

JUAE Hp St 1) — ZR 8 R R B IBUSR ) D R, R B TS Y T AT TH R 25 AR 08 (RIS Bt L 7 it
2 ,2015; FUAAE,2019) o FRHEIE e AN AT Ja B %) fE B R 32 08 5 4 8% 3 13 2 A 52 1 (Cheung
45 ,2020; Fan 5% ,2020; Li 5% ,2014) , Bl 29 1[5 28 9% 09 5 o i & e (BRF — (BR B R, 2018) . )8
A2 X e PR RBE R SO R T T PR A (Jia T Chen, 20195 FIRAE,2019) (H A G % BUR
14 B 250 S I D HE A 1) A AT AT 3 O B 2 T X A SR B R R A R AT B R AT
Al o PRI, A SO BEORS 4 B4 B 2 2 B 5 9 BRI AT X L AR A s i — AP AR

o BRATE RS R S A T H OR i E G A s B A B 4 FE NI O IR A R A LTS B R Y AR AL R
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A SCHR X e B DR 4 00 B AR AE I ) R AT T I R, T B A T B SR e A R
FEHCCAQD) FU A 1Y AR b ML A, (H i R 8B 44T sh 4 AQIIG K 36 15 YL Wy vk i A5 0 43 AT (A5 i, B
A B R BT R O 5 B 0 D HE B O R 25,2021 E IR 45, 2019) , H HAT —5E 19 25 8] ¥
PR R 55 ,2021) o [a] S, A7 75 SR 8 280 B I 18] 4 B 171 6k 553 119 [71] 2 ( Karplus 1 Wu, 2023) , B A &
T BB D R A ] BT R A AL A DR 55 (HE A, 20205 Sh TS B BRI, 2023) o AR, %I
JE AE I X 584375 Y 4 5 T S SRATS K S % (Zheng Al Na,2020) , HLAK B0/ FHLE] 4 A 58 36 (08 7 R
1H,2022) .

r e PR DR R 42 B 3 ok % i v o 5 b T 18] AR SO X AR BAR , X b 5 SBSORT A A M E BE TR AF
FH BT 77 Az Bl HE O, o 04 5F (2019 ) 38 18 43 B Hf e PR LR E 21 BE A /R T AL 38 30, 12 B3R B 1
T e 5l T BORE 22 8] A B AN X RR P AT HE AT O B2 B B R T O R v AR
{1 5 T 52 8 i ) Al 55 b DX 0k B IS G W HE R 08 WA R FEHEVE T . IRI I FR AL i WA T
FE Ul /D 1l 5 BUR 5 A 1 58 B PR R X AT A, IR AT S R A AR A E R S . Wang 55 (2021) £ T
ZAE A IR X Z BUR (VR FIMLER AT 20 B R4 L o T4 07 5 b S BOR Z 87 TE AR B AN X FR 7]
L, v g AR 5 BE 6% o I A5 AN X R 8 BRI X b T B0 5 Al T R A 5 B 6 R A2
e b 77 BURT 189 8% 77 7K SF- 35 20 BHE R AR .

S SCHERAR L, AR SCR S BRoT ik T LA R LA . 88—  ANBF S SR g & R T
IO S o B T Al B e M T G HE AT A 0 B TR AE B TR S A B JE AQI Y K R U
B, R BT R ) BOR R i Z2 i R) S R L AN B DG T i A 4 1 R A B IR Y F
AR T I S SR X Al R € B T (R A B LB S BH L, 2022) AR PR R (g P 5K g, 2019) L35 G
Wy HE I R R 4, 2021) 45 5 THI A 5% W), AR SCUUI T i 4 968 i) 2L 20 855 UK & 5 80 b HE AT by
P TR S 7 X — B SRR AR R T IS BOUR B SE A o 28 T /N I R T LTS
PR 5 RRE Bl DA 4R TR RN, #E— D g e T O A B T IR - B ORE 2 i AR i B (R
WEAF L2021 5 4% IE 5545, 20205 F U4 55,2019 JA UT 55 ,2021) , AT GE XE LA $8 il 5t 28 40 5 P 2R 0 [a)
R AR SR AR S B 5E 7 8 v S IR R B R B OO RSO Bt T 2 % L 5 = AT TR AT 58 o K A LS
BT Ry B AL A (0] Sk B A5 O T A T — BRI R B BOR UL OF A TR A RO I AT At 2R R L
R E X

“. HEERETRRRBRIE

2015 4E 7 H CERBE AR 47 48 5 48 (AT ) )40 b e I el 241l i, B f 3t 77 5 2= A BT 1) B £ T
VEHs H 52 v g B, S B A " B B B A B o SRR SR LK oy P R R AT A R 2L
K P A 25 TR BT 0 A A PR AR BT 3 — ™ P I B ORE M ASR E A h  p r E EL. P2018
AF [ 55 e HHE A7 B PR DR 8 50 B 1) 93 o BE R B 2 A SR 5 R SO TR o — 2P R4k T T iG BB )
(YT A ,2021) o [RIIE, 85 527445 e Al 7K 32 v e Rl J7 XCER 5, ke A JHG 3 0 0™ e LA WL i
AT CE W25 ,2019) o S350, i T S8 20 n] i o s AR UL A W T e AR R M O O X DL
ML S IUNTN g3

Wb 75 BUR A Sl AL B R ORI, 2 il 75 KPS i T I o 28 Ts e Wik

¥

R FE S — I

O HREBEHNENE T LRIE hup://www.gov.en/hudong/2016—11/26/content_5138127.htm
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) (Li %%, 20215 Sun 5, 2020) , 1 77 B IR XE DA 3G 4535 GL U o A fifi B 4 10 ] ¥ g i vl o 2 %
AR, D5 BURF 35 32 /04T 2 o [RIE V5 G 36 B K -1 B #2252 0 i 05 BURE 19 25 %% (B #E 45, 2021) ,
P B A S ML TE 9B S A % B e XL 45 it ( Greenstone 4% ,2022) .

Hi RS BE A5 R B AL 2, 5 A SR BURE it (95 Y KO R B X — i R R AR S K i R . — T,
B AT RE R I B R (0 b R B A TN 4% R ) O B i R . R ELARB SR e ] A
b o5 ELAT R A e (AR ST R N T i b BORE R T TG AT RE o B — AR b R IR
LIS AN HE R (B S bk ), 0 A 7E 2016 4F 1 H (7 H (11 A ,20174F 4 A (8 H #k47, i [l [l s 444,
HLBR AN e T~8 8 1y B AR AL AT RE R B A s A B o Bl B S B A U R B %
148 Oy BRAS TN 2 B S B RO MER BT FRHIE 2017 4F 4 H B AL A 8 I L R B S A 1y
JLT Al i B A 4~6 1 H N2 52

Ty —J7 T, BV My RS TG ik 0B SR A1 AT R e T R TR R RS YA ., TR
SRR S BE T, T 43 U X AT BEAE 2016 AE ) B O i B SR BIACIRAT S e B EAR T B DR
HOA 6 BRAS it . AR, bR b X AT REAE 2017 4F 8 H 45 54t (5 — 58 B 24 i e Jm — it ) B X 41 O
AT BT, A B E G o R, DTS G v B O IR T R B SR A AU 3E R 2 o 20 H o TFIRY,
BB R S EL A AR Yk AR 43 b X BE A5 L T R T AR O L £ R BB BRI A R
B BRAT SR BOR BRI . R DL 2 R BONTS Y I IR R B 4% A E 2 B = R A AR R A
i) 55 5

e B P 5 4 X DA 4 47 K IR e KT A AR B S B e 15 ek P B sl s i . BB
BECA B T W B SRR 2 i WA b Ty BORT A S AILAE Y R B A L AR DG Al 2R T 2R A UK
ARG YK R A, Zou(2021) & PR, 1 Gk BURF AY W 5 2 (fF Hh B0 SR B 5 e R X
it 5 Gl KV AE AT A6 A 300 1] Wl 3 AR . T ke , AR OB An R B .

B 1 Je R AR B RS i 3 s s RO i, 7R B A E R 5 V5 YooK ek e T
FER 0

25 375 Y AL Al A TR e B R B S 0 B BT AT S AL SR Sy Bk i = AT HE
M H T, 1 R) A 7= 5 B S O v 4 97 sl 4R, ELAF A v B 48 A R R Al R TG R 2 s A TE 7
AR 77 o ©A SCHRER I, 75 G 70 4 I 23 1 B R 7E B 48 41 3 300 0] 75 08 A 77 4 22 DA /D HE il (22
HAE,2021) 0 B SR AL Bk B, B 18] A 7= BE 6% 48 i ol 76 I ] BB B AR A5 7= B 2k 1 0 T, B KRR B
b I T B 2H R b T BORF LR o B A1, Agarwal 45 (2023 ) 45 1,8 2816 3h il 76 1 R AT, BB %E
HNTTA B ACRE T 5 Al 5 FF B 52, s ol 7 18 T S22 it B e P 75 0% e PR i 2 g v A R A7
BT e, A SCHR A R R

B3 2« A Ml A7 7 Bl P ¥ e HE BT S HE AT S H 1 R 1) A ) A %

TERHR 5 YK P R MBS K458 2 R B B2 0, o g BB 2245 ke ) s HE B3 5 B AL
PES AT BE R B — i Ay 23 [R] 25 5 V5 Yl Ml X1 I 8 R A 96 BR300 M) 3 % R BB Oy AR
49 7 Xof i it L A 5 A S S 0 T ) R R R BT KR R R, TEA RS 5 R
X3, BRAR AN RE Ry B 58 T AR $& L T8 2 2k F2 DT[] 422 42 H D HERICR |, i BB 1 A3 s i 4k 25
LT, A0 TE YK A B o A , DX sk ] Al 45 A8 % S 5P TR R T e S S0 D UM A SE i K
WG B BOR R AFAE Sh LS M B 0 25 5 0 3 ot AR SCHR R R M it o

156 3 v ok B (8 45 1 Dl s 205 5 I A 1T LA I 3 A A ) S
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(—)WF7E ik
AR S A R A SR A B A 0— 1 AR AR R R RS B, 9T 2% Beck % (2010) il E 14 45
(2019) Fity JEL B Ky 82 J5 o (] RS0 (1) 0 (2) , o v e B {58 2 £14) 18K 5 00 0 33 4T % 4%

Pi‘t: a+BCEI—Duri,I+ 6Wi,l + ai,L + ‘9[,1 (1)
Pi,1: o +ﬁCEI—Aﬁi.t+ 8Wi.t + HLI + 8[,[ (2)

P TR U 5 i AR R) 5 e B9 AQI IS B ol s KI5 e Wk i . CEI_Dur, 2k 0—17F 1, 2415 0] 75 A B¢
G HESE W B B AR o 1, B 00 CEIAf, R 0178 5, Y i ] 9 A B¢ 20 aF 53 40 1) S L) s i
B[] A 32 A2 5 1, B 00 W, R AR AR B, AL 46 AR XU R O 0 B 9 - T R
KIS FR R G A2 5 07 J5 Wi (Zhang 55 ,2018) o M iR A8 & 2 K 5 R X 28 <5
ey AR THECEAA H 52 W (Arain 25, 2007 ; Greenstone 55 ,2022) o 6, , b — 2H [ & SN , £, 35 3%
7 =/ NS T 5 S50 3l = 5 [ 2800 5 H 9 45 JL R [ 8 %00 (A garwal 55,2023) B L [ &
RONE R H 2 HY [ 5 R

AR SCAE [ 5 500 A e I )RR T AR A 2 B R S I D R M AE T . S TS R Sk
PN FE R AN TR, B 5 A S5 YA O 0 AR 7 AR TR AT O AR BN AS () I 8] B i 20 A A7 1R 22 57 AR SCTE
AR T AT = /0N BT S BONE o UK, 2 I B % ity i A S T — 4 A AN [ I (] B T BE A TE
AT BRFAE AR SCAEARE B oA T 0 i = 9 1 RO o i s = 03 1 s A0 o B 3 2K 2014
4E6 H 220184 5 H iyH— 4 HE LA 43, 33t 48 H o 7E— A LA S —4> H N BYAS [R] s [] B
Al 1 A 7 R RE R A A AT A AR B R 2 S L AR SC DR A R A LT R 80N AN S 5 LK [
FERONL o B 5, 5 BB TR AR H AT BE 2 5 KA ) SR B Y 25 75 G IR 3R L 10 G, 3 755 A R AR 7, AR
SCAERERL PO T 5 (R H 2 Y T 5 5007, B ok B I 55 Be 0 A T R A B9 5 i H 22 HEE R . AR SCHE
Mo 2% T A H 192w R AT X ) 2 2S840 B (Chen A1 Yang,2019),

A — A A AL (3) |, FRIET5 G K Vo2 75 53 W 7B 58 ] TE G e SR, X 0 A 18 2 1) R 2R ()t A 7
it Inspected,, 5 0-17£ 1 I 1 AR 2 1y j e Zﬁz%ﬁgg@,floljﬂﬁﬁ{ﬁjﬁt—l AERYAQIMME . %
TR UIAR BAT BN BEA I 57, A SORA AR (3) 1142 [B) 48 B2 B E TR P2 TH . EFRAEE AQIAL
P2 AR B 1 R WY B G A R SR 2,35 Yok © AT AR 3 T R, T R RS A 2 R
AQUELHE | Inspected, 23 SN 520 AQL, 4 K ™ H () N AEVE R R . Controls, 45 i A8 1 , AL 46 A 0 M
BE M 3G IR B IR i T E B R, AR A O [ RN AR BT E RN o e N IR ZEI,
FEAS ] SRR (D AH R . ZERIRL(3) By AH O m1H H A SCHE A 13 FIAR 5y 25 T 1A 7 3] SR A 2

Inspected, )= a+ BAQI ,_, + 6Controls;, . +A, + u, + &, , (3)

S BIE 5B B 4 R] A3 AT G KT I8 B 0 A A8 Al A5 Tl AR G R B R 28 RORS o 45 I U4
AR SCR ol g2 /N ROBE B SR AT 23 BT o /0N I 2 T B 1 AR SCRE A8 X 4 R ST fE T
A NS A3 TG Y B O A S JELER DR R A A Sl T 2 TR A S il RO B SR 3
1B, X LA FE 53 S W sl ;50 By ARpAIE | T 33K 6 250 A1 2 X B340 (00 RS i B2 7 2 B4R 52w o A, BRI 9T R
B, R 2 & A] 352 5 3 7K F- (Arain 25, 2007 ; Seaman , 2000) , 1 /N B 2 18 2098 8¢ B B 503 e
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CikEBUEL EREE DI RE I NINESE SNV 5] R ST/ R N i NI ETS d

TERETY (1) AL L (2) YRRl 2 b, AR SO — AP 51 A S8 e UM A A 70 (4) FIRE Y (5) , DA S o 1
P14 JRE F P ok B DR 5 A BRSO AT B 56 e MO I R Y AR e A A R A E S R
R FAREAL(2) 45— 2

P, ,=a+B,CEIl_Dur, ,+ B,CEIl_Dur, XM +B,M+686W,  +6,, +¢,, (4)
P, = a+B,CEI_Af, + B,CEI_Aft,, x M + B;M+SW, + 6, +¢&, (5)

A SCAd FHAR Y (6) X rfr e PR R B 52 0 B AR AT B 48 . TR IR BT b S R SR U B )
TTHB L L3O R —DE M. €, ho-1748 8 R B LRk E M A 0, flanxt C s,
Y (] 7% 6B SR A 0 2 W0 B 5 1A I N CBFERET 1~30 KA 3o 1, B0k 0, A b g
BT Co, I, By By By B LI S 4l 1 5 i [RIE ly SEMEAS 2 00 R 8k, 7E(H BRI (6) B , A%
SCHH B T B AT 8 N H Z i VBUK I 8 H 2 5 W LI AR, AN DA S A i 5 S A AR S S I LA IE
Re& FRAR AN 1T R AL

P.,=a+B,C +-+B,C.+B,C,+-+B,C +W +6, +&, (6)

AL BEPRBETFEFTE 8 N A E I I BB T o B 1R IR 4R A5 15 G K F A AR
Al A, o il 2R s IR B 8 4 SR Y R B, N R AQLL PM, BN E . FE B S BE T V5 e
WeRERNE R TR, I B s M M ik B e IR . BRAE G IS Wk E BT LT,
PEHL 8 A H B, W8 7 56 L iR V5 Y Wyl B2 B — L FH b K B ] Bz

120

100+

80F

e

60

a0t

20k 1 1 1
-200 -100 0 100 200 (K)
I R e 2l I Y s (]

AR SO PRI (7) %5 8 B4 EBE AT AQUIS RS fk . GR, D9 i J2 T AQIJH JE S KK,
A ARG ] 7 Z8ONE e, AR T 5 200, G v ] ] R 2002 2 485 A O i 1) 58 — Jo 22 i — )
PR ANTR AU o W, R 3T = 2 T 0 R A o AR i, AR A i SO TS — B AR SCHE TR
JZE A AQUHE K AR IE I Aol A 7 49 22 76— JH N 1A 28 09 JA B0 2 ok 2 <95 e oKk 1 7 —
Ji A S SO e 2l S SR R R N B R T R R X LR S R SR IR B S R R . 5 R
BB SRR SR TR — HERE , A SC7E M HRT A A AR B R AL SR T P R A9 0- 1R AR X
HEAS R S LR GE I E] 2 4 K K RL b DR 3% S8 U 26 T 2 B 30T 18] o A S R B A 4
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RZ 1, 85 R IR
GR, ,=a+BC, 4+ +BC, +BC, + +BC + W, + A, +u +e,, (7)

AR SRR AR AL (8) FAR AL (9) , X v e 1 DR 52 1) BRI R HEAT K 30 o Before_CEIL 2 0-17%
i, 25N 7 7 S A R AT INE  iZE E  1, RI 00 After_CEL 24 0-1 784, 25 i} i) 7 12 4541
BT Z G I B 1, W 00 Forb , MO ST R IR A8 i, A AR A SO AR (1) R Y
() PRFF—E. AT AESAS R AL EF 0.5% AbatAT T 48R AL B .

P,=a +ﬁ]Bef0re—CEI[.t + B'ZAﬁer—CE][,t + B;Before_CEl, , x M + B,M + 6Wi.1 +0,+e, (8)
P, = a + B,Before_CEI , + B,After_CEI, , + B,After_CEI., x M + B,M +6W,, + 6., + ¢, (9)

() B8 K 5 5 E e

AR SCAdE FH 0 W D sl 2 T2 0TS G ok R T AR S A (Agarwal 45,2023 Li 4% ,2020) . Li
Z5(2020) 76 1 55 B8 90 J5 2 4 T % e [ 25 A0S Yl B e s 0 T 3 2 T AN BN . 5T g
FEARL, AR S 32 A1 hy B SRR oo o vl [ 24 4505 Y I S I AR S A DG VR A4S 0 /NI 2 T AQILLPM, 5
SO,.CO NO, Fl O, ¥ i , 3 25 BR A5 25 R85 3 (0 b A %) AQTHE A7 23 Be kb B 23 < i v A T L
(AQI<100) 52 B 5 Y 2 5 44 (100<AQI<300) Al ™ 5 i5 Y K LA I (AQI=300) A UL Il 1 43 1) kil A
AR A0 (Heyes 1 Zhu,2019) o A SOl B ECHE 86 55 1 1577 06 552014 4F 6 H 1 H 2 2018 4F
5H 30 H B . S8 T AT ARSI BR 1813k 7 BT U B 1 R 18] 50F PSR 4 W7 1 5% ), A S e B Il sk
BIERXIF G AT— RAE N AR B A E . [P BERE TREREZEES KIEHRR
(NOAA) , iZ MWL 4L T 0 F e B 5T, B 7 B PR G AL 84T T 3 W 9 05 W 0l BT 41 45 1) 4
P o VR B S AN b s AL ) RS BAE LA 3 /NS R IR . DR R AR SR IS e )
FHE LA 1IN Ay (B B, FH T R0 A 5000 A7 LA 3 /e S (B B o AH A8 B I A R R e T 45 R an 2 1 R .

F1 FETEHR SR
AL FEA R ¥ Ton HE 22 e/ ME SN
AQI 14334535 77.07 54.02 13 360
PM,; (ng/m®) 14334535 49.22 42.86 2 264
50, (pg/m*) 14334535 21.79 27.50 1 195
CO (mg/m*) 14334535 1.03 0.70 0 4.61
NO, (pg/m®) 14334535 32.80 24.47 2 126
0, (pg/m*) 14334535 59.05 44.18 1 222
Temperature (°C) 14334535 14.63 11.19 -18.80 34.64
Wind speed (m/s) 14334535 2.52 1.33 0.30 8.00
Relative humidity (%) 14334535 68.58 21.19 13.65 99.07
Sea—level pressure (hPa) 14334535 1016.11 9.84 996.01 1041.45
Precipitation (mm/3h) 14334535 0.31 0.81 0 6.03
CEI_Dur,, 14334535 0.02 0.15 0 1
CEI_Afi, 14334535 0.39 0.49 0 1

@®  FHERUR : hitps : //www.ncei.noaa.gov/data/global-hourly/,

164



% % ;i' ;% 2025 £ 5 A

O TR 2 I R 22 0 TG R RS A B B R W, R SCAR S Zhang 5 (2018) B80T | 58 0TS e
0 3k J] 12 200 T 2K ALY G 00 I o 4 030 TS IOASUS B 45 AR o AR SRR R T R A i A
vl i 2 1] B BB (Sager,2019) o H1 T NOAA Bdls v B K 5 A 2 & 3 /NI — W, (HLRE T 53 24
AN YR R K R DRI AR SORE B 24 /0N I Y SR K BEBR DL 8, B A 3 /0N I Y P 2 R OK B AR R %
R 0] A 3 7K B A G B0 A o 0 3 /0N IR SR DR O AR SCR R T T 1T 0 A B ) AR O B 3 /N —
o o AR SCHE R G AR P A AR PR IR AR 9 I TE] CGMIT) % 46 O b 5t IR ) 18 5 95 e S
PEATVEBC o o T A AR S A5 A 22 05 I DR RO RO A e — E R R kR, R STk
FEAE /NI JZ T80 B AT AL, I 7R A i R b S I UL AR R Sk B o AL B R B
TS A A0 B i 2, A SCfdE P 2 M A (D B O 15 b B, S0 B I 55 4B I TR g 28 47 78 B B0 i 2k
ALBEATARAR o BB ] 2% 4R A A A R R A 2 B S IR 3l i 40 1 BT B R
7R T T AR IE B o A 5K A e R (R I ) A B R A A AN B BT R, O 22
F LR R,

(=) Wl Hl 285 7 26 v 7 A

AR S S A TR R (1) 23 A7 8 5 A B0 R B 0 95 e ok B B B2 e A SR AR 2 Bk o [nl I 4
BB, T LR PER bR AQL, 16 2 45 IUEL AR i1 75 Y W), B 52 2 i 3R X 25 R BT B B 1 1 3%
0 8 A o B S A B A 1), AQIUAE BRI X T AR & 2 I ) B A 4.79 , HLIZBOW 7R 1% B K-F T

e
T

*2 B 22 5 18] Y 3 HE 3R
AQI PM,, S0, co NO, 0,
25 it
(1) (2) (3) (4) (5) (6)
~4.791° ~3.7457° -0.726™" -0.042 -1.3157 -3.488
CEI_Dur,,
- (0.559) (0.410) (0.194) (0.007) (0.239) (0.530)
2 il A2 4 5 ] 7 2000 = 2 2 & & &
L 14334535 14334535 14334535 14334535 14334535 14334535
R 0.418 0.448 0.510 0.532 0.542 0.646

VE % p< 010, %% p < 0.05, 5% p < 0.01, 5 5 I Wit FR.

AR SCHE T AR (2) 75 ¢ BE A I 8] )UBE B A IHERON . CEI_Aft, o 0—1 7% 48 75 v Je 3R AR 45 441

PEGE Y] K DS A B 6] 9972 5 O 1, R 0 00 [T 45 SR AN 26 3 s, st B4 B0 ek 1] ROBE T 55, Dk
HE BRI ES T8 a2 A E BE 3 I, (A AQLAE £ AN PM, YR EE H B T B 3 BRI . [ 2013 4E LIk, PM,
JIR 2 ARORIT HR SR BRSBTS ), M T BUR 32 b T 3 R Sl A v AR PML AR OGS
U3 T R BT O A TS e W IR BOGIE L o 48T AQIREMS M B IR EAR LIS ek, JR SCLAQT
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®3 B 50 SR
o AQI PM, S0, co NO, 0,
By : :
(1) (2) (3) (4) (5) (6)
-2.227"" -1.818" -0.405 -0.011 -0.019 -1.046
CEI_Aft, ,
: (0.786) (0.676) (0.293) (0.010) (0.302) (0.834)
P o) A 1 5 [ A% = = = = = =
S A 14334535 14334535 14334535 14334535 14334535 14334535
R’ 0.418 0.448 0.510 0.532 0.542 0.646

AT AQIHE B 47 43 B AL P, I e AR AL (1) MR AL (2) % 28

B o o Bobn ifE S IR

(P82 SRR AQD I A ME GRAT) ). VEERNZE 4 FR 4 ()3, Bl A8 i 4 0-1 78
I, N A L R R R 1L A 00 55 (2)~(6) B I i R A o e SC LA 2R
VEROZ Ay B 7 SN Bl R - S IR = AR 8 B (AQD H AR MLE A7) ), Mz A b "
SR RN 23 10 R e R (R o A R R R R S G N T 2R I (R ONHE RS R
B 38 %) 7 8 S 0T o R S A S AR ) TR R S Y KO I A R N RERE A B S5 ZRE R B R B
FLLCPIR " CEI_Dur, M CEI_Aft, 5y W AR FRB EE IR AR 28 2 S5 1) 0-1 28 i (L3R 4) .

*x4 BRESSHREENTRERHTE
AQ1
AR i (1) (2) (3) (4) (5) (6)
fi-K HE-EHE 5 Yy fi-KR BE-EHE 5 Yy
0.025" ~0.021"" ~0.004"™
CEI D
— e (0.004) (0.005) (0.001)
0.013" ~0.008 ~0.006"
CEI_Afi
At (0.005) (0.006) (0.002)
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Heterogeneous Emission Reduction Effects and Policy Timeliness of

China’s Central Government Environmental Inspections

TANG Wenliang (Hubei University of Economics, 430205)

WAN Panbing, YANG Mian (Wuhan University, 430072)
Summary : The report to the 20th National Congress of the Communist Party of China underscored the need
to “strengthen central government environmental inspections.” The third round of these inspections
officially began in November 2023. While these inspections have achieved significant achievements, their
operational patterns—largely unchanged over the past decade—have rendered inspection cycles, focal
areas, and enforcement intensity predictable. This predictability may incentivize local governments to adopt
strategic responses that undermine the inspections’ effectiveness. Additionally, firms may resort to covert
emissions, further threatening the system’s effectiveness.

This study evaluates the efficiency and policy timeliness of these inspections using hourly air quality
measurements from 1,577 monitoring sites across China. Our analysis yields three key findings. First, firms
tactically move production activities to nighttime hours when faced with inspection pressure. Second, air
quality improves before inspectors, peaks during inspections, and deteriorates rapidly afterward. Third,
emission reductions and policy timeliness differ significantly across areas. Areas with initially lower
pollution levels and fewer pollution-intensive industries show more sustained policy benefits.

This study contributes to existing literature in three ways. First, it analyzes how firms conceal pollution
emissions under the inspection system across time and space. We examine AQI growth rate patterns before
and during inspections and identify key temporal and spatial factors that affect policy outcomes. Second,
unlike prior studies of command-and-control environmental policies which mainly focus on firms’ green
innovation, productivity, and emission levels, we uncover a distinct “temporal shifting” pattern in
emission behaviors, broadening the analytical scope for such policies. Third, by employing hourly
monitoring station data with high-dimensional fixed effects models, we overcome the limitations of
previous studies that relied on city-level daily data.

This study proposes several policy recommendations based on research findings. First, governments
should conduct unannounced nighttime inspections and utilize machine learning algorithms to detect
complex emission patterns and issue early warnings. Second, inspection schedules should remain
confidential within relevant departments, supplemented by random retrospective inspections. For daily
pollutant monitoring, authorities can adopt methods from environmental tax enforcement, including
automatic monitoring devices, third-party measurements, pollution coefficient calculations, material
balance calculations, and sampling-based measurements. Third, governments should prioritize heavily
polluted regions with complex industrial structures.

Keywords: Central Government Environmental Inspection, Air Pollution, Policy Timeliness, Covert
Pollution Discharge
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