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Abstract: In order to reasonably assess PM, s pollution, this paper systematically reviewed the existing literature and conducted
quantitative reviews on adverse health effects of PM, 5 in China through Meta-analysis. After that, Benmap model and CGE model
were comprehensively applied to estimate the national economic impact caused by PM, s pollution in 2017. The simulation results
show that, The overall risk estimates of total non-accidental mortality, hospital admissions due to chronic obstructive pulmonary
disease, stroke, ischemic heart disease, outpatient visits due to respiratory disease, cardiovascular disease werel.007 (95%CI: 1.005,
1.009), 1.014 (95%CI: 1.009, 1.019), 1.006 (95%CI: 1.005, 1.010), 1.006 (95%CI: 1.005, 1.010), 1.006 (95%CI: 1.002, 1.010), 1.006
(95%CI: 1.002, 1.010), and 1.006 (95%CI: 1.006, 1.010), respectively CI: 1.004, 1.008) for each 10ug/m3 increase in PM, 5. In 2017,
PM, 5 pollution lead to annual work loss hour of 25.9034 million days and additional health expenditure of 8.639 billion Yuan, which
combined caused GDP loss of 1.48%.
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Table 4 Health loss of PM, 5 pollution in China
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Table 1 Meta—analysis results of PM, 5 health effects
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1.004(1.003,1.005)
P=92.2%, P=0.000

2.3.1
AR AR JUAMR B QO3 55 Bl fig 3 FH IR 8] ()
Ja AR TE Y 15~64 2 22 18], Hoh 5e 4k, H T
YEIS TR 8h,365d H1BR 52 ANAUA H AT 11 ANEEE
H A TAER ] 250d;@PM, 5 75 4% 32 Hodh, 4 P
A2 I 00 v N RE 29 A1 B B s A4 N HE B 3,
SR RS AT B@) T D 3ENHEAH OCP
FEBE 111270 0 T 491 25, A S0 e AR OG5
o8 NTEAF 8 3 A KA.

“Global Health Data Exchange(GHDx)” &t 5
e A TN 1 AR A e b A A T A A DG
YRR 122 A G GHDx $odls PE3R AT 2017 4E
I AH S35 05 70 A W8 AE T N ERORN B0 N 88, I 4 A
SARBAL T3 E] PMy s V5 Gyt 15 1) £ 5 52 e A
FAN O HAR ISR 5 k.

KT 958NN BP9 43 e i Ta) F0 N B B 24 9
2017 4F 30 Bl T4 B 24 9 T G 5

TN RGOS S O T

2R T I8 AN 1112 S U 23 TR A

BB 25 3% 1, o R Tl 15~64 % e
N AR TR BRI AR TR PG 545 31, N3
P=25 2 2017 4Frh [ T 1290 NI 2 2 AU,
BARINZE 5 B 48,2017 Ep ERO DT 15~64
BN OHLE L 71.8%1,

x5 REEMAEAFPIS~64FFHAOGLL. BAIRTRER
AHEHE
Table 5 the proportion of the labor force aged 15~64 years,
the time of missed work of health loss and per capita
medical expenses
TR T SR (%) BT ) AEEZ%on)
U e 26.90 250 -
COPD 52.61 10.8 8808.2
8¢ o2 e 51.85 12.6 14065.8
IHD 45.77 11.1 26079.3
s NIRRT 53.74 6.1 257.0
IR R G 59.46 6.1 257.0
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W G)~S)TH AL H,2017 4E,H [EE PM, s

HH SR FER 5K H A 259034 15 d
(95%CI:1751.06~3421.07),5E 3 57 Sh i % 0y 2.59%
(95%CI:1.75%~3.43%); Ho v by F bl s e 1) 57 2 4 2k
I 0] S 57 sh R R ] 72.84%(70.49%~77.52%),
A DU B, g a R R 57 B0 ) 4 2R o IR A
5 8 PMay s V5 Lt R i IR BRI A SC H Ol 86.39
2.75(95%C1:53.40~129.04).
2.3.2 GDP #iik 5HAIL  PMysvg QM5
BN IR, 5 T G AR 55 Bl ) k4 T 55 8 )
SRR R E LIRS R 3 I A
JSGH 53, R PM, s V75 G BERIN. 4350 2 AR 5 = A
BT IR. 5) — 7 T, PMy s V5 445 DR I i BBy 7 2 ]
B0t 2 T SR DO FLAD T v kb 55 8
PR AN 7 2 A 3G In 35 W VR F 1 1 R & 5k &R 4, 0
BT 57 B BN B A AR A L
ST TR OB N — 0 S EOEA KRG A UF
FabR R AR T AN TRIRR BE TR AR A0, 3 52 2% 1) 5% i m] LA
It CGE A5 AUARALIE Ay I i Hh o 3.

& CGE BB b 55 50y 7 (Rl /DA 13 8- A2 =3 1)
95 Bl JJBEN AR, AT 8538 117 b = A= T A e
WA 4 R, 230 11 3 FE A R R A
R M IR 3 AN e AR RS AR,
LA R 25 A AZ Tl 7= H sk M BE 50 53l ok 4.85%.
2.93%- 2.21%, 5% Wi 5/ INET 3 N1 00 Sl Il
AR, AR EE R 0.84% . 1.12%.
1.41%, HAKWZE 6 Fros. WBFIN A bk &
57 3 ) BNk /b B 3 52 m Ja RO N K P A 1
Jitt BN R B SRR /D 2.24%(1.51%~2.97%). 110
Jet RN N A BAE by ORI B N B ZE R 22—,
bt o i RN (R sk 2D 3 — 282 R i T BURF R A
SCH LRI BURF N R B BB kb 7.46%
(95%CI:5.04%~9.90%) 2.01%(95%CI:1.36%~
2.67%). A SCHTF 9% 4 Bt 5 H A T 9% 46 B AR B S0,
PMy s 5 G FEAN 2 A BF ZR 40 2B AL THT 52 ). A
1M 5, PMy.s 15 e e RN SUff 2017 47+ [E GDP 4%
KZ1H 1.48%(95%CIL:1.00%~1.96%).

I CGE AUl A B, )8 i IR = 9 S H 38 o, R
J BT 2 ST B, 32 TR Dk - QO J BR3¢ T[] (1 34
T AR 2 BEAR R BN AP N K- 1 ik 2D A 43
Joi B AT B R A @R s R 9T 2 AT T

KB i BA RS L AE AN e 5F R GEHH BT ol L
BN AN B B RO AR Bl FH K DR e RN
HIH B S A S I el D 3.

&6 JERIIAEHIEER
Table 6 Output loss in different sectors

EN] (%) 95%CI(%)
HER ~1.41 -1.81~-0.91
PER -1.12 -1.52~~-0.81
RARA -1.60 -2.19~1.11
AL REDR -1.80 -2.33~1.18
Vi34 -1.88 -2.59~1.27
Bk -2.21 -3.00~1.52
G4 -1.53 -2.13~1.03
I -0.84 -1.16~-0.63
SIS K -2.10 -2.69—1.41
oAb -2.93 -3.89--1.98
PAERRE A TAE —4.85 -6.39~3.29

BT 5l GDP $1%,PM,s 15 4t S 8UR R
MR . 23 00 e BG N T i e S H BRSO L 4
T B BE W B oK B, T 5 e AN N AR AR 4
EV 128 xCnT %0, 5200 J BRI (1) 32 AR 2w BT
o iR 0 I AR BN R O S AR D> 2.24%
(95%CI:1.51%~2.97%), M 1 & 1% J= I 4 A sk 2>
1.41%(95%CI: 0.95%~1.86%).

3 Wit

FEASCI 3 AT R f BRSO LR B T 3t
FEBEAN 112 =28 KRR O AN Th 2 O e
K PMas V5 YL IRVRUA T 27 BE 9 0 JEO o 9] 14 5
SCHEA EL S AR BE AT 1290 1, ARG ARt 29 1,
K R AN I3 B 25 By 3t R VT B 3G 0 A R AN
B 5 1, 2 DR kg R 2 99 7] R AR 5% B0 Xl AR
AT BEAN 112 = FAR FERON 28 1 m] LUAT 2K
bt S ALV (R RN AP AEARAY PMys 5 e B
S R] eV

XA Meta 73BT i) e/ SCRRECRE 1A T PR
58, PR e — BB AE AR RUA T S I FUAIE 4 10 fe B 2% 2 -
RGNS 73 Hr b QA AE B R <5 55 A, e
TR R AR PR 22 T R s RS At N 1 0, R
BEORE 7 ) L IR Mg S5 R A R 28 s 1A T
TR HTAERTT.6 TR RN (1) Meta 23 B4 3
1) 2R BAT ORI 5 B, B A 4 B0 28 kAL,
BB 23 B O R R 21 57t B 10 7T e SR UL, 7 20 3C
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BRIEAT Bk — 20 1429,

P TN 120 A1 A ] A 6 A 08 1R AT 40 23, HL
A PMys V5 G4k 5 — WO ZR i/ 4 AR08 s,
DR BB A V1A RS 1R PML s V5 e BEB 26 X
HOR 57 3 IR A T A2 BL 3 AN Tk i, 3L
g5 BB BRI & 1

A IS CGE Al iH 13 21 PMy s V5 B2 5F 40 2%
2y MEAE GDP (1) 1.48%, WA T 5 W NI 275k
F-Gevh 73 iy A8 7 1 58 AT A VF 45 30 11 45
F(1.53%), /] REM ROl i Meta 4 HT 345 58
h AT SE A AL NAR ;@ R 5 18 TS S S 30 55 3
JIFIBETT B AR 48 5 R 5 W, R 2% B AR 57
Bl N3 DL s RAR N & 5 ;@0 T B 97
WA I8 T BRI 12 o L A % 18
BB B AW B A — PR DR ST I Ak T

4 Zhig

4.1 JET CGE B TH I i SR i STk S = A e
PEIRTT 59 T A o0 B AHE PMy s V75 B4 550 1 ST
BRI 6 g BNy 2 i n] LLEAT Meta 437, (046
A RIBET XS, COPD A B AU, i 2 F A3 8 XL
THD A3 e KBS, 5O LA 112 KU B WP R G 9
112 KR Meta 73BT 45 5L 57, PM, s W JEE &5 385 T
10pg/m’, B BEIIX 6 Fhfa ek v A I 7EZE i
% BB M,0R H 70 8 1.007(95%CI:1.005,
1.009) . 1.014(95%CI:1.009,1.019) . 1.006(95%CI:
1.002,1.011) . 1.007(95%CI:1.005,1.010) . 1.006
(95%CI:1.002,1.010). 1.006(95%CI:1.004,1.008).
4.2 6 FRHEHEON ISR RIS R P ikt
90%, & W] Meta 23T A5 145 S R S . sk
PR T 48 HEF B, Bk THD A3 Bt XS FLO AL B 1112
IR AR5 B 491 ) FEAIE S 0 e o VAT Wl e, R
A RIS 2% 55 1) S ST 38 T BH S AR A 8 — B B )
SERRMASCIY Meta 20 #4518 B B RS A
WA AT RS 58 B AR AR A

4.3 [H BenMAP-CE #£247E 10kmx10km 2% [a] j¥
K& R EAL TS 2 2017 4F [ PMy s 75 Bl A 2%,
Hop AR A KN 280549 41(95% C1:201853~
358592),COPD. fixi & H . THD 1¥Bg N %57 A
216415 #1(95% CI:141117~290327). 233287 #1(95%
CI1:59328~404316) . 122287 | (95% CI:79104~

165036),/0r IfIL 7 5 993 FHIF- IR R G50 1112 N H0 3
J3 Bl 104862(95% CI:35336~173333). 914728 {4
(95% CI: 614505~1212459).

4.4 2017 4,7+ PM, s V5 Jits ¥ 55 2 4 2K
2590.34 Ji d(95%CI:1751.06~3421.07), % [ B 97 4
A7 H 86.39 12 7G(95%CI:53.40~129.04) K4 PM, 5
TSR K CGE B g 55 8)) 5 MBI 7 3 4h
SCHAE AR B i A8, i) DA T PM, s 75 3
XA FE 20 RGN 0. 45 3K B, (DPM, s 75 ¢
SR 57 8 I BNk D FBE T B H RS n, I i i
FICA AP S T AN TRV R B 0 7 R 92> o2 s 55
1.41%~4.85%, H i mi fg K () 72 AR RIS TAR
HoA IR S5 VAR Tl @PMa s 15 Yeid i i 4d FEi1 2k
A8 RN TNV 9l 5147 P AT, 52 v g BRG 1) 5 A it
JRREFINAR 6 5T &, 5y — 5 [k — 20 5% ) 1 BRI I B
WIS H 2 B PML s 15 et b2 7= A (1) 7 T 52 1)
(1) 52 P DPM, s 175 Y43 1) GDP Al Ji B AR A4 2K
4350 1.48%(95%C1:1.00%~1.96%). 1.41%(95%Cl:
0.95%~1.86%).

4.5 DL CGE R A k%0, LA AT 3 27 s %
fi, . Benmap 2% [W] 23 AT B ALAT g Mr 2, PEAG T 3R
T G o S A R R R 5% () R M, 7 40 R R
PTG G ) DX IR AR ORI R 1 v R 43 AR AR
P AL G R 2 BRI KA S 7 A b A SR
2 PRI TR 5 AL 1 77 2, e B 4 b it ] v [
5 G A R BOAR . 4 SRR B, A RS G U I Rk )
¥5 G XoF o5 LA BRE RN ] 48 5% R 3 M R 258 240 RV A
BB T Hp AR A5 75 B AT S HORa i v
(18 i) R, Wit A ] 0 G A O il 1) 39, 75 3k —
AR Y.
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