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Evaluation the Extent of Health Damage Caused by PM2 s\ Particulate, m Xl an
City L Y, P 4

WEI Guo -ru'? SHI Xlng min'?* | [ |- * = - ’ A W
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Expenmental Geoglaphy ‘Education ( Shaanti Normal 'TvaerSﬂy) Xi’an 710062, Chma)

Abstract; The study evaluated the acute health damage effelt of PM,  exposure in w1nl€r in/Xi’an dlty, using the average concentratlon
of PM, (24 hl) and the Average Poisson Reﬁfessmn Model for three consecutive years, from 2014 to 2016. The Corrected Human
Capital Mefhod was sed to evaluate the economic lo§s from premature death. Theost of illness was used to assess the economic loss
of hospltahzatlon illness and clinic. The results showsthat'the"ecoomic loss in the study period (2014, 2015 , 2016) caused by PM,
was about 33 523 billion yuan (95% CI.; 24. 961-36. 975,)-;“'2-1-. 105 billion yuan (95% CI. 13.560-26. 880) , and 37. 132 billion
yuan (95% CI. 27.246-41.164). The proportions of GDP were as follows: 6. 10% (4.54%-6.73% ), 3.64% (2.34%-4.63% ),
and 5.91% (4.34%-6.55% ) for each of the three years. The health economic loss was positively correlated with the average PM, .
concentration in winter. PM, ¢ pollutants have a significant impact on the health of residents in Xi’an. The number of reported cases was
about 1 071 338 (95% CI. 646432-1385847), 438273 (95% CI. 246 842-599989), and 1019503 (95% CI. 611407-
1324 547) for each of the three years. The effects on children with asthma were significantly higher than that on adults, while adults
with chronic bronchitis were affected more significantly than children. This study can provide a scientific basis for cost-benefit analysis
of the PM, ; air quality standard in Xi’an, and provide a reference for the management of environment quality.

Key words: Xi’an; health cost; PM, ;; disease and cost method; corrected human capital
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s JLER(0 ~14 %) 0.56(0.2, 0.9) 2 0. 096 400! 0. 095 3002 0. 095 300
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I | i }
LR 0 ~14 ) 58578 =, 3705F, 61617 36143 14939 47918 || 58765 354924 627605
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A 438273 611407 1324547
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246 842 42599989 1019503
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T, 4T 2014, 2015, 2016 4F52 153 BE0 B 40K
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(95%CI1; 270 ~ 6 162) ; MW 2 45 F4H M55 9 %
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25151 9] (95% CI. 9708 ~ 39117) . 65362 /i
(95% CI; 27 904 ~92 583) ; ‘MM S 4% 4 1% Wiy
SRR 29348 51245 (95% C1; 278 265 ~372781) |
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1 (95% CI. 270839 ~ 375695); 112 1) ] 24
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CI. 106065 ~ 309556) . 599954 {4 (95% CI;

310915 ~ 843 527).
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FHMEIER A AR AL A TR I &
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R AR T. 2% . W IR [ 45 i g i o H
TP A, B r = 8%. AXIHIK HaiE 1 =
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WAMBET- ABO ™, S5 i E A SR 2 7R
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PRI I I N F 45 2R A7 A A (3R 3). 2014 4E 1 2015
RO MAEBTIR A F IR R 12 a, IFIR RS
PR NI B AEZ) 10 a, BT L) 2016 4FEt B 12
a. 10 a.

HRAET A R AP I R 5 60 (3) , TTHASS
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KB LB IR 2014 | 2015, 2016 44351 29 4
23.98 414 JC (95% CI: 2.53 ~43.00) ., 8.02 14T
(95% CI. 0.91 ~ 14.92) . 25.15 447G (95% CI.
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Table 3 Disease not premature death of the per capita loss of life years

s
-

O I AN
AL A% WIERTG i/ a BET-%/ %0 AN 44 R F74iw N4/ a
2014 4 2015 4 2014 4 2015 4 2014 4 2015 4
1 2T 2825962 74.66 0.0571 0.0544 161 154 12047 11478
1~4% 13 534 485 74.21 0.0093 0.0093 126 126 9341 9341
5-9% 15903 218 70.4 0.004 4 0.0045 70 72 4926 5038
10 ~ 14 % 17 121 336 65.57 0.012 0.0087 205 149 13472 9767
15~19 % 30350 178 60.67 0.0234 0.023 710 698 43087 42351
20 ~24 % 47547510 55.76 0.0277 0.0262 1317 1246 73 440 69 463
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35~39 % 39746 202 41.46 0.1737 0.1674 6904 6654 286236 275.855
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70 ~74 % 8 $76 835 6l [0 10991, /7 _10:8745 98525 . © 96581 | 1143874 1120927
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Table 4 Healthy economic loss of residents in Xi’an caused by PM, s pollution in winter/one hundred million yuan

GIH R 2014 4F _ 2015 4F _ 2016 4F
¥IfE T BB ¥ TBR KR ¥ TBR BR
- I ER R 3.34 -3.88 9.42 1.09 -1.18 3.27 3.44 -3.95 9.78
O I I 20. 64 6.41 33.58 6.94 2.08 11.65 21.71 6.71  35.49
. &SI 4.66 1.91 6.50 1.73 0. 62 2.73 4.42 1.78  6.26
NN 3.95 2.04 5.55 1.36 0.67 2.02 3.80 1.95 5.38
r PELEERO0~14 2) 135.07 85.43  142.07 87.45 36.14  124.09 152.18 91.91 162.53
s 12 EPESAER (15 FUUE ~)  138.59 135.11  140.57 97. 46 87.54  105.77 157.16 152.24  160. 12
T w0 ~14 2) 16. 48 13.51  17.83 8. 85 6.0  11.19 16.32 13.10  17.92
BEMG (15 2L E ~) 10. 88 8.22 11.95 5.64 3.44 7.28 10.73 7.91  11.97
His JLBR(0 ~14 %) 0.51 0.20 0.76 0.17 0.06 0.27 0.49 0.19 0.73
T OARHIS UL ~) 1.12 0.65 1.52 0.38 0.21 0.53 1.08 0.62 1.47
a1t 335.23 249.61  369.75 211. 05 135.60 268.80  371.32 272.46 411.64
GDP 5492.64 5492.64 5492.64 5801.20 5801.20 5801.20 6282.65 6282.65 6282.65
i /% 6.10 4.54 6.73 3.64 2.34 4.63 5.91 4.34 6.55
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9 . AEBEAN 12 A BE I Rt L 4G R AR 7.
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Table 5 Hospitalization expenses and the av erage hospital stay of the disease are not directly and indirectly

0 YR H/d W AEBE SR/ o - ] ! ‘(ﬁtﬂﬂjﬁé\%‘?ﬁﬁ TR e S VT | I =| AH GDP
DRI  PFRAGHIN Wk DI PPRARSEN /et fERE 12 /Jt
2014 9. 822 10. 824 10.7031 24706101 7987.66%*) 11 196. 5% 232.2 7061321 2003 175
2015 9.8 10.8 10.7 25454217 7987.66 11 196. 5 237.9 706 20 183
2016 9.8 10.8 10.7 25 454 7 987. 66 11 196. 5 240.9 706 20 196
AWFFEAERZELH (R 4) I PM, (38 A0 S 282.64) ., 184.90 12IC(95% CI; 123. 68 ~229.86) .

1FBE . T2 BTk 2014 . 2015 . 2016 4E43 5144
311. 23 12IG(95% CI . 249. 61 ~326.75) . 211. 05 12
JG(95% CI. 135.60 ~268.80) . 371.32 1Z.7C(95%

Cl: 272.46 ~411. 64) . HAIEI R G 5m 0 B 25T
95 W24 h 4.66 129G (95% Cl: 1.91 ~6.50) .

1.734276(95% CI; 0.62 ~2.73) . 4.42 {2IC(95%
CI: 1.78 ~6.26) ; > ML 0 3 B¢ 28 5% 45 2K 40 dill
25 3. 95 /2T (95% CI; 2.04 ~5. 55)\ 1.36 12t
(95%CI; o 67 ~2.02) . 3.80 1IC(95% CI; 1.95
~5.38); @HESCAERJLE, AN 2T RRE
TR R 43 il 2928 273. 66 42.7T (95% C1. 220.54 ~

2.20). MA@ A S KR,

309. 34 1275(95% C1: 244.15 ~322. 64) ; BANGEEG
OJLE, BN IR & T2k 73 5 249k 27.36 12T
(95% CI: 21.74 ~29.78) . 14.48 15T (95% CI.

9.44 ~ 18.47) . 27.05 £ JC (95% CI. 21.02 ~
29.89) ; I'TiZ2(JLEN, WEL) Vil 2 5e 4 28 0 3129

1.63 1278(95% CI: 0.85 ~2.28) . 0.55 {275 (95%
CI: 0.27 ~0.80)., 1.57 42 7€ (95% CI. 0.81 ~
8 Pk SCRUE R 1R

SRR, B | EBE . 11123 a MESTT
P92 87.9% . 91. 1% . 89. 4% . FLUR S 12 i
SR, TS U I 2 T 30 0 eI, A ?%,ub b}
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