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x2 2016—2018 FLEEARFRET PM, ; iR ETH B pg/m’
PR I o fy AL GEati
10% 25% 50% 75% 90% 95%
2016 46 15 22 36 57 89 117
2017 44 14 21 34 55 85 112
338 hilT 2018 41 13 20 32 50 77 101
2017 %5 2016 7E4k( %) -5 -7 -5 -6 -4 -4 -4
2018 % 2017 254k (%) -8 -7 -5 -6 -10 -9 -10
2016 56 19 28 43 69 106 136
2017 53 18 27 43 66 99 129
169 i 2018 48 17 25 38 58 90 118
2017 %2 2016 Z46( %) -5 -5 -4 0 -4 -7 -5
2018 % 2017 254K (%) -10 -6 -7 -12 -12 -9 -9
2016 50 16 24 38 61 96 125
2017 47 15 23 37 58 88 116
74 Yk 2018 43 15 22 34 52 81 109
2017 % 2016 254k (%) -5 -6 -4 -3 -5 -8 -7
2018 %5 2017 ZE46( %) -10 0 -4 -8 -10 -8 -7
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x3 2016—2018 FLEEARFRET PM, ; iR ETH B pg/m’
T ) AL AR
10% 25% 50% 75% 90% 95%
2016 77 26 38 59 96 147 187
2017 70 28 39 56 83 131 173
“2426"

o _ 2018 61 24 33 49 74 116 151
2017 % 2016 784k (%) -9 8 3 -5 -14 -11 -7
2018 % 2017 254K( %) -12 -16 -14 -13 -11 -11 -13
2016 67 23 32 49 82 135 179
2017 68 25 35 52 80 128 175
UrE TR 2018 60 23 32 46 74 115 145
2017 % 2016 254k (%) 1 9 9 6 -2 -5 -2
2018 % 2017 284k (%) -12 -8 -9 -12 -8 -10 -18
2016 49 18 26 40 62 92 115
2017 49 18 26 42 63 90 110
K=# 2018 45 17 24 36 54 83 111
2017 % 2016 254k (%) 1 0 0 5 2 -2 -4

2018 %7 2017 284k (%) -8 -8 -8 -14 -14 -8 1

2016 32 13 19 28 41 57 68

2017 35 13 19 30 46 62 73
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2017 %5 2016 ZE46( %) 7 0 0 7 12 9 7
2018 % 2017 Z54k(%) -7 8 0 -7 -13 -15 -10
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2017 4F, SRR E LRI RRENE, R
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REATIR B2 20 SR (E Y 1. 8 £, FAAE S KA MR
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B9 2016—2018 FEEE L™ PM, , HHESHE
F 4 2016—2018 FILFTE™H PM,  iKEE i, pg/m’
[ERIE A
Ay BRI AL
10% 25% 50% 75% 90% 95%
2016 73 15 28 58 98 157 211
2017 58 13 23 41 73 113 162
2018 51 10 19 42 65 109 145
2017 % 2016 2516 (%) -21 -10 -18 -29 -25 -28 -23
2018 # 2017 2816 (%) -11 -23 -17 1 -11 -4 -10
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K HmPURIY) (PM, ) 3 AR M BP9 E IR A S
SBEAEERIR bR, AT, 2013 4ELDR, dbnthi
PM, , VREEAEIE M 3 AR sh M EBAE R B, 5
2015 4FAHLL, 2018 4FAEXIME NI 37%, 3 AFNEsh¥E F
[ 29% , 4yHTIT 20 4E L 5CTT P, &3 A8 b # BT
W, AEYEAN 3 AE S AT R BE BN — 2, 4301
53% % 50% (VLI 10) . 3 FFIE s &E N T 2%, =
RES WLT5 e ik BE I T REka 3,

5.2 XiEW

REiE =AE 28 | i A7 R s, 2018 AF k%
TR H-T 2017 4E (WL 9) , 2017 4F, KETH PM,, ¥
FEMISE 75 AL T R IR R FRRIMA, =R
R LIRS . RS YRR E, P EECE R
TUCHBEARYIER 174, 2018 47, PM, 5 W& BB AR IH
HHAMEALZEREK, 10 BB 95 B

B 10 JtmETHHAEHER
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R5 2016—2018 £ XiE PM, , R EHE Pf7. pg/m’
Yy
o fy AL AR
10% 25% 50% 75% 90% 95%
2016 69 24 35 53 85 127 176
2017 63 23 33 52 76 116 175
2018 52 15 27 44 65 97 125
2017 % 2016 281K (%) -8 -6 -6 -2 -11 -9 -1
2018 # 2017 281k (%) -17 -34 -18 -15 -14 -17 -29
2013 4ELISR, RETT PM, s WREEAEIE K 3 s 5.3 LW

YIE R TR, 2018 4F PM, , W EFEHE I 2015
R 26%, 3 AEW S IME T R 27%, KT PM,, ¥
FEFE 2013 AR H RS, BRR TRHBE, 52007 4
HILL, 2018 4F PM,, Ei@{ﬁﬂi% 30%, 3 SIET
[ 28% ( ULIE 11)

2016—2018 4, LifgETT PM, , JEUAEMR & — ELLE 20 ~
40pg/m’ JEFEP (UL 9), o 2017 4F FEALIRE R T
2018 4, 2017 455 90 H i B R 5 95 E 43 BRI
MBI, SRR UGS U e RN E, 2018 47
AR I R RN E(FE6) .

5.4 TN

TN PM, 5 REESEARBIMEEC R, SRR
Ko AHRE LB EhEBR, 2017 4845 K< I
A 2018 AR E i o BRI RS KIER A (W& 7).
5.5 HitEd

2016—2018 4, & 1l PM“{Z‘ET“{&HI M 40 ~

60pg/m” [FAEE] 20~ 40pe/m* (WLIE 9) , %5 90 T ik
T 95 H AL B AIRE B AR, s RS 3 DAREAIR
B REhHRAESER3 FannaTeans T BEERRTUELRS).
£ 6 2016—2018 £ ki PM, , iREE Pf7, pg/m’
=Ty
A AL IR
10% 25% 50% 75% 90% 95%
2016 45 16 23 36 59 85 105
2017 39 16 21 33 50 68 81
2018 36 13 19 29 45 70 86
2017 %% 2016 25 4k( %) -14 -3 -11 -8 -15 -20 -23
2018 #2017 Z84k (%) =7 -19 -9 -12 -10 3 7
R®T7 2016—2018 F£J M PM,  REE fifi, pg/m’
VAVNY
4y HARIYIH A
10% 25% 50% 75% 90% 95%
2016 36 17 23 32 45 60 73
2017 35 15 21 32 47 62 72
2018 35 16 21 31 42 60 76
2017 %5 2016 721k %) -1 -12 -9 2 3 3 -1
2018 %5 2017 24k %) 0 8 0 -3 -9 -3 6
AR 2017 FAL, P ESMEKRE LT, =R RR(WFESY).
it el F R TS IR, 2018 AR KM E R TREEEMZ, 2016 4T PM, 5 W A0 AN 2
T SR —B(WER 8) . — ML, PIEE B R R, AR KA A R B
V2T 2017 AR5 S PR, 2018 4R (L& 9) . 2017 4E TSI PM, | Vi BE A B AR B 8 A 1L |
W, BRAMTHDESHRT, I TREN R Jh 50, 4510 T, 4 25 TAMBURES S0 T 4
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BORWE_ETT, #6575 ALK, 58 90 T L B 95

P kB A G, 2017 455 2016 4FEAH EL 84 A2 L AN K

EAMEIEY (R S) . BACKE, 2018 £ HLEL A, THEHATIREASH,
F 8 2016—2018 F AR H PM, , iREE Hfr, pg/m’
e gy PR REALL
10% 25% 50% 75% 90% 95%
2016 74 25 38 57 88 149 184
2017 67 27 36 53 78 123 164
JEL 2018 61 26 36 52 74 105 143
2017 % 2016 254k ( %) -10 8 -5 -7 -11 -18 -11
2018 % 2017 284k (%) -9 -5 0 -3 -5 -14 -12
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Comparative analysis of air quality evaluation by arithmetic method,

percentile method and moving average method and the information it reveals
WEI Zhengzheng, HUANG Bingzhao, JIANG Yudan, GUO Yun, WANG Min
(Policy Research Center for Environment and Economy, Ministry of Ecology and Environment, Beijing 100029, China)

Abstract: Analyzing and assessing air quality by utilizing arithmetic method, percentile method and moving average method
can describe air quality condition in a more comprehensive, objective, and precise way, and reveal air pollution situation for
different cities. Arithmetic method and percentile method will lead to different results in evaluating air quality improvement of
169 cities, which reflects that air quality improvement in 2017 is mainly attributed to the decrease in days of severe pollution
and air quality improvement in 2018 is mainly attributed to the increase in days of fine condition and slight pollution. There is a
good linear relationship between median and arithmetic mean of PM, 5 concentration for 169 cities, and it is getting stronger,
which indicates that heavy pollution control has made progress. The percentile changes compared to that of the past years reflect
different work priorities and achievement for different stages of air pollution prevention and control. The “2+26” cities in
Beijing—Tianjin—Hebei and its surrounding areas mainly reduced days of severe pollution in 2017, but switched to increase
days of good and fine air quality in 2018. The Pearl River Delta region and the Yangtze River Delta region are both dominated
by increasing days of fine air quality. The 3—year moving mean curve is flatter than the annual mean curve, and it can reflect
the pollution control achievement more precisely. It is suggested to deep dive into air quality data and information, and utilize
multiple evaluation methods to characterize pollution control progress.

Keywords: air quality; arithmetic method; percentile method; moving average method
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