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Comparative Analysis and Inspiration of Air Quality Index Between China and

America

GAO Qing-xian' ,LIU Jun-rong'* LI Wen-tao'*, GAO Wen-kang’

(1. Center for Climate Change Impact Research, Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
2. College of Forestry, Gansu Agricultural University, Lanzhou 730070, China; 3. Institute of Atmospheric Physics, Chinese Academy
of Sciences, Beijing 100191, China)

Abstract ; Research on the differences of air quality index (AQI) especially AQI of particulate matters between China and America and
analysis of hourly monitored readings from April to December in 2013 released by Environmental Monitoring Station of China indicated
that; (D Although China lagged behind America in formulating and publishing of AQI standards, the AQI standards published in 2012
in China covered more pollutant indexes than before and could objectively reflect the characteristics of air pollution in China, and were
more close to the residens’s feeling about air quality. 2 The methods adopted for calculation of particulate matter hourly AQI were
different in China and America, and the comparison revealed that the calculation method adopted by China using the 24 h average
concentration breakpoint of particulate matters to replace the 1 h average concentration breakpoint would enhance the severity of the
pollution level. 3 The breakpoint of PM, ;-24 h in China was less rigorous than that in America when AQI <200, which led to the
inconsistence between the ratio of PM, ,/PM,, and the real situation in China. @ Analysis on the monitoring readings from station of
Beijing Olympic Sports Center showed that when AQI <50, the ratio of PM, ;/PM,, was less than 0. 5 and increased with the increasing
of AQIL. Correction and adjustment of particulate matter real-time calculation method and breakpoints of PM, ; and PM,, were suggested
in China.

Key words: air quality index (AQI) ; breakpoints; ambient air quality standards; PM, ; PM,,

WIS S R AR HE R ST, AT LU BREE 2SS index, DAQI) , 3 K V. (1 X 35 75 H4 35 % ( regional
EEM R i A SR 4 e pollution index , RP1) Az 38 KAV 5 55 LR 1M A X
N5tE4 | BARFE TR R R R RS AE . PR B 25 R0 i 48 2K (regional air quality index,
20 42 70 4FAR, 5 e M TS bR EFE B RAQI) %61,

(‘pollution standards index, PSI) , ¥ 24115 3 ¥ 19 15 H AT, 25305 4L A i B B T RS s
BESTE—MEME R Dl & A T5 YebrifEra 4L, DG YA AR 22 27 50t o [ PR 28 S i VA
PN HAEE T R BE, RS EIET ST TSR ORI T ETAELE Y [R]85
& ARz ST EDR GRS T T 38 G A R i 2

B AR HUR AT R S8, Wb Y APL (air pollution Wris B HA: 2014-09-24; EITHHEE: 2014-11-21

index ) Fl AQI (air quality index ), 3% [E ) PSI Al BETE : RGO 8T LRI (201409027 )

% > PEE B : B (1962 ~ ), B ML BB, E BB 14 K
AQL, Y& [¥ Y & H 25 Tt £ 48 £ (daily air quality BRHE 5 B AE AT E-mail : gaogx @ craes. org. en



1142 2N 5%

Bt 2% 36 #&

HEA T (G T v 0 5 A R R s
J s R BB A X LLRIF SR AN 22 WL 5 A 1] WA SRS
RFEES YR T BN SR, A PM, s fE PM, T
o7 H B EL A K I (R A R X
BN ZEAT | XSRS Y A 45 s K5 Yt
5t N ArHT PM, s FPM, MR BE Y EUAELOC R |, = X AQT
Frifl i 5E B9 PM,,  FI1 PM, 1k BR L B 25 B BT
5%, ARG B A SCHR IR RN S B 23 A0
RSB, % v R 28 [ 9 25 AT AR 4R (AQID)
TR LT IR A B L 530, % B BT AQL /Y
PRARANAEAE () B AT 04T, DA R rp [ AQT A
BT HE B LR L.

1 ARSI

1.1 %Pk

23S YRR . ARSI A s s e B s 3
K B PR W 0 3 4 [ S AR R SR R A
F- & ( http:  //113.108.142.147. 20035/
emcpublish/ ) J& A7 A4 B4 HCo W ks 328 /N B L H P
BI AQI F145 275 4 ¥ (SO, . NO, . PM, 5. PM,, .
0,. CO %) WU , B4 19118 o 2013 4E 4 H 18 H
%2013 4£ 12 A 31 H.

H13E AQI ARMERIEARME . v 28 A F A
o 1 R SR S5 AR 4 95 R A 1) (5 2 AR it s )
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Table 1  Development of air quality index in China and America
FEe .
% el ‘g b R TR

API 1997 ~ 1999 3 S0,, NO,, TSP

e (4 15 API 2000 ~2011 5 S0, , NO,, PM,, CO, 0,
AQI 2012 &4 10 S0,, NO,, CO, PM,,, PM, s S0,, NO,, CO, 0, 0,
PSI 1971 ~1993 5 80, , TSP 05, NO, (6{0)

S 16-19) PSI 1994 ~ 1998 5 50,, PM,, 05, NO, (o[0)
AQI 1999 ~2010 7 SO0,, PM,;, PM, 05, NO, CO, O,
AQI 2011 &4 8 SO0, , PM,;, PM, 05, SO,, NO, CO, O,

2.2 3 AQI IR I LSBT
AQI [T FAE — A b [X 23 0S5 2 1Y) S B
XF L HSE PR AQL A H AR ML & B, th 2L [E AQI
HAAR =S WA () A(2) ], B9 H
3 B RN JE AR 45 B R SE PR s sz 10 s
P AQL HARHEH SO, . NO,, COF 24 h fil 1 h
WREBRAE, R 8 h Al 1 h A WEBR{E, PM, A1 PM,,
AT 24 h W BE BRI BEA 1 h W BRAE, BE ik,
TCETHEASE] PM, S FIPM , f 1 h 434850, B AQL fY
SEHR KA TS S8 TAQI W AL 4E SO, . NO, . CO
O, M5 8. MZESEPR &R, v B A S [ 43 1) R
FART 7 ¥ 5891 & A P, s F PM, 1 3 5 48,
TS A 2SR AR 8 S KA - 5 SEI R AR R
Y1 AQIL.
2

2.2.1  FEEPERAY IAQL T I L4 HT

AN AR AR U T B i BB AR . R
SR EE B &AM 5 (htp: //www. airnow.
gov/ ) FFH DN 4 1] 2%l A 00 et W 0 58] %) 240 0K )
(PM, 5) (R/INES B8 AR il 1 23065, 53 2 L 1L 45
HAS PR E. 0 T Az BRI 1 B30 €5, 73 2 D,
P, 26 [ R i 0 9941 ¥ ( NowCast ) T 55 UKL 4)
AQIfH. NowCast HiEAIRINTN (£ 2) . © FIHEK
U 12 h WD R PM, SR/ B AR, 315 AR
25 @ FIFHIM 225 W — A AR AR MR A2 b R A5
HRAETS B TR A A ; @ F %A (A
R TR PM, 2SR MR X RE
g PR A 13 A2 A ) 25 AU REIR L, G A ok 5 2B TR
IR ACIROL. A 325502 1 SO R A% 78 25 U o

£[EH PM, 71 PM,, I35 B3R ( NowCast ) i+ E 77 5%"

Table 2 NowCast method for computing the concentration of PM, sand PM,;in America

BRI E Ik 2455

P25 12 h B0k W D18 e B AR Ak 2% B R
1 BT PMWSEAES 2 12 h (A IRTRRE . R 2E = i
K B~ fe/ MR A
JHM 22 (80 pg-m =) B LA 12 h PR B R (90
pgem ) 13t 25 12 h kI vk B A8 1 R
FH 10 A AL A AR R, AR PR 7 b ZITE
30 0.5~1 2. R B MACEE/NTF 0.5, 0
BUANEEH 0.5
YR I ) g 2 5 1 AR B 12 h Bk A

80790 =0. 89

26480, WEIEN Y 12 h UKL (PR pgem ?) .50, 80, 75,90, 82, 53, 64,
74.21,10, 16, 13. #2% =90 -10 =80 pg-m >

AT 1-0.89=0.11,/hF 0.5, FFLIAEEN 0.5

4 ST LU (LG4 n— 1 R SR FL 2K 13%(0.5)% 416 x(0.5)" +10x (0.5)% +21 x (0.5)3 +74 x (0.5)* + -+ +
e . N A o 13%(0.5)% +16 x (0.5)" +10 x (0.5) +21 x (0.5) +74 x (0.5)* +--- +50 x (0.5)"
5 SEAFHRAESE T L IRE A R AALEE 0 ~ 11 KR 057 1(0.5) +(0.57 (0.5 +(0.5) 34 (0.5)"

oA =17.4 pgrm™3

1) B¥E Sk VR htp: //aimow. supportportal. com/link/portal/23002/23002/ Article/16118/How-Does-AirNow-Make-the-Current-PM2- 5-Air-Quality-
Index-AQI-maps
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PN A AT ATEAT P A1z 3.
2.2.2 PEPRA IAQI T M

R EN N N R Sl R
PM, il PM, /N AQI 4338 Ty vk, vl [ R 85 e
Sl Pl L ORI 1 h R AQT Y2 gk
FERIE S0 24 h MY AQL 7ok PR .
LXF 2013 454 A 18 HZE 2013 4£ 12 A 31 Hm
At B BLAA rp W0 3 1 B 0 BT, R B AQT HE AR
IR 11 PM, JFI PM, 19 24 h YR BE R 34
WOk AQIME , % & 3 H w2 501 B T Jb o i X
2S UG Y B Y P, Y AR R O
T PM, 5 TAQI 2346 H05t HE 47 X% H 43 #r. 31X BT 6
(1) — S50 3 R A T I B W R & A A
Py Wi g, R A (D) B RE PM, SR
TS W R R R AQL I — B . X —
B nT DL e s H R b A B S Y8 2 LU
PM, ;b F X —Z5 5L,

3G TER S R AR L LS PM,, 5/
PM,, LB L. 0T LA Y, 76 55 5 A 5195 Y (1)
BT RS KA — B 100% |, 6B A0 5t LK
rhuC T T Y RV S e R RS e 2
PM, o5 TERZVIRBL R | 52875 YL AT 5 10 75 G i
—Z 9K 68.3% . 96. 3% 1 98. 6% , {E5% 15
YR TS e LT db st AR LA 95% L
ITEOLLL PM, b B 255 4 78 R A RSO T 8
H 68% MTEIL L PM, s N B Z5 0W); TE0 BT
B0 TS Y IE R 1 EIS Ye), BORTTR AQT 43
TR T— AT, DX BE B G M v] LB
H A7t 5t AR L 1B S Y ) A PM, . $3 ]

1Mz B AL, $

BFR 25 T NSRS BT PM, o/PM,, 91,
Al WAEARRIIG YS90 PM, 7E PM,, T (5 4 HE 41
TEAR—FER AR A E S Y AR, T PM,
FEORA T RIS, T3 PM, 5 PM,, 1 L
=ik 90% U L i 25 [ i A RIS BL T, PM,
12 PM,, 1Y 46% .
%£3 2013-04-18 ~2013-12-31 PM, ;AQI %}
IS — BT S PM, o5 PM,, HIbL{A
Table 3 Consistent analysis of Individual AQI of PM, 5 and
the ratio of PM, 5 to PM,, from 2013-04-18 to 2014-12-31

JAQIPM, < A5 R AT — ok PMz.s/PMl(?A
’ IR —EH M/ % H Al FRF IR

0~50 1699 — 0. 46 1449
51 ~100 1365 68.3 0.63 1063
101 ~150 879 96.3 0.75 714
151 ~200 469 98.6 0. 81 337
201 ~300 626 100 0. 86 500
301 ~400 176 100 0.91 143
401 ~500 19 100 0.92 13

TR E SR T 24 h SRR
SFYITHE PM Bl PM,, 25 S50 40 BOAT RE 23l ok
iR 2E, ABF 5 R CRLE ) Hh SO, . NO, #1 CO 1
24 h PR BRAEACER 1 h Bk B BRAE, 23 3T
B 1AQLg, . 1AQLy, , TAQLy,. XF 43 #7 & 15 44 )
TAQI FTREF= A iR 22 (£ 4) , NFE 4 FTLIE . 3
s Jepis Y S g o ) H 7 T AR A%, B H AR
R/NEHE 2 T B A W48 Bl =L PR, o] DUHE B
S R R A B PM, B PM, 2SS TR R B
K 24 h SFEEARE 1 h (HiHE, AQI 15 YL 4 4>
AT AR AL, R UL, s R BT A
#% PM, Fl PM, o SE B A 1T 5307 9%, 0] 8 AR S A &
Fiy e NP RO R/ AR =) Y

%4 S0,.NO,, CO HERE MHETELER
Table 4  Calculation results of using 24 hours breakpoints to replace 1 hour breakpoints of SO, , NO,, CO

o S0, NO, CO
A 25

NIRRT H#{E I Y H #5944 NIEEL(ED H #5944

0~50 o 4889 4410 4358 1278 4904 4362

51 ~100 K 4 479 450 2337 74 603
101 ~ 150 BREIE Y 4 1 1153 1 114
151 ~200 Fp R e 1
201 ~300 R Y
301 ~400 o
401 ~ 500 PR TSH

2.3 PSRRI B IR A B2k A

Hy 3R R UL R ORE ) R 1S Y
LT, URL W) e BE FRE R DR a8 U R R B
(AQI) 2 75 E 77 WL W 52 B ) 35 e AR B 1) 5 it [
R e[ UKL 4 73 G JRE FR AL R 2 R o o

AT A S B RURSE DAY LA B 56 1 28 B B S P
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Table 5 Comparison of ratios of PM, 5 to PM,, breakpoints in China and America/pg+m ™"
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(15) L j’élil[l7~l9]
AQI PET2012 2 1999 4E 2006 4E 2012 4E
PM,, PM,, PM,./PM,, PM,, PM,s PM,s/PM,, PM,, PM,, PM,,/PM,, PM,, PM,s PM,,/PM,
0 0 0 0 0 0 0 0 0 0 0 0 0

50 50 35 0.70 50 15 0.30 54 15.4 0.29 54 12 0.22
100 150 75 0.50 150 65 0.43 154 40. 4 0.26 154 35.4 0.23
150 250 115 0.46 250 100 0.40 254 65.4 0.26 254 55.4 0.22
200 350 150 0.43 350 150 0.43 354 150. 4 0.42 354 150. 4 0.42
300 420 250 0.60 420 250 0.60 424 250. 4 0.59 424 250. 4 0. 59
400 500 350 0.70 500 350 0.70 504 350. 4 0.70 504 350. 4 0.70
500 600 500 0.83 600 500 0.83 604 500. 4 0.83 604 500. 4 0. 83

[ R, X PM, /PM, fE43 5124 0. 32, 0. 33,

Lk X
3 RERASH 0.48, 0.43, BN 0. 5, 35— RSO TR — 3L

H T 2 AR AR ZS SRS BT PM,
TE PM,, A LI, 23 e B 2013 4 4 H A8 HAbat
PR SRS Je b B PR AT AN RIS Y S5 90T P,
5PM WHE(FR6) , NE6 nLIAEH,4 H 18 H
M25 HUAK 8 H9 HAN18 H db st BikH.as s

4722 HFI23 B X8 A 11 HaS e N E S
Y PM, ,/PM,, ) LCAE 39 8 5 0. 805 B A1 B F
PM, /PM, [0 ELE AR LB BT, B2, R4S AR
HNERTEN T PM, J7E PM,, *P T o5 4 H 4] — e/
T0.5; B2 AT B N, PM, 76 PM,, th



1146 EZ N S - - 36 %
Fo6 JbFEEITRE PM, /PM,,iRELLE
Table 6 Ratio of PM, 5/PM,, breakpoints in typical pollution days of Beijing
JAl R A 00 s ] KA AQL AQI %35 PM, 5/pg-m ™ PM,o/pgem~? PM, 5/PM,,
2013-04-18 38 11.09 41.77 0.32
2013-04-19 78 52.67 89. 63 0. 64
2013-04-20 93 69. 42 86.32 0.83
2013-04-21 170 PR 129. 00 161.57 0. 81
2013-04-22 209 HE 164. 20 174.05 0.94
4 H 2013-04-23 228 W 180. 26 199. 11 0.92
2013-04-24 138 L= s 91.96 124.35 0.52
2013-04-25 38 11.79 38.67 0.33
2013-04-26 96 64. 82 138. 12 0. 50
2013-04-27 97 65. 65 130. 52 0.51
2013-04-28 102 L= s 71.42 118. 54 0.58
2013-04-29 53 14. 82 62.12 0.27
2013-08-09 44 20. 50 43.75 0. 48
2013-08-10 139 B 99. 56 157.38 0. 60
2013-08-11 204 iy 163.73 198. 00 0. 84
2013-08-12 69 49.36 59.91 0.84
8 i 2013-08-13 114 = 3 85. 88 101. 94 0. 88
2013-08-14 93 : 66.75 90. 00 0.73
2013-08-15 158 e 120. 75 144. 48 0. 87
2013-08-16 166 e 127.25 176. 37 0. 81
2013-08-17 74 43.71 67.95 0. 45
2013-08-18 39 12.21 35.14 0.43
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