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Abstract A novel future year air quality attainment prediction method, which is based on the design value of air
pollutant concentration and relative response factor (RRF), has been developed to predict pollutant concentration
levels under different emission control scenarios. The method first conducts numerical simulations to evaluate the
effect of annual meteorological differences among the recent five years on the concentrations of air pollutants. The
“typical” year, of which the meteorological condition is the closest to the five-year average, is selected as the base
year. The air quality is simulated with the meteorological field and emission scenarios of the base year as the input
of model so as to reduce the influence of inter-annual differences in meteorological conditions on the prediction of
future pollutant concentration levels. Then it applies the regional air quality model for multiple times to simulate
the pollutant concentration levels with different emission inputs that represent base and control emission scenarios.
Lastly, it multiplies the design value of pollutant concentrations with the RRF derived from the ratios between the
simulated concentrations of the control and base scenarios, to predict the future pollutant levels and to conduct air
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quality attainment tests. The method is applied to conduct scenario predictions and air quality attainment tests for

the cities in Sichuan Province by designing multiple virtual air pollutant emission control scenarios based on the

relevant emission reduction policies. The air quality attainment prediction results under different control scenarios,

which aim to accomplish the goals of the 14th Five-Year Plan on air quality, can be useful for refining the local

implementation strategies for control of air pollution.

Key words the 14th Five-Year Plan; air quality attainment prediction; air quality attainment implementation

planning; relative response factor (RRF); design value
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(% 4 RS 9), Hrp 56T 2019 BT AY 1 I 25
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£3 ETF20190WE. 2019 & HETNE 2020 TR E R
HEE R EEMA R RELLF) 5 2020 £ RN ER T EE
Table 3 Comparison of annual proportion of good and excel-
lent air quality days for the current scenario between
the predictions based on 2019 observations, 2019
design values and the 2020 observations in Sichuan
Province and sub-regions

PR RELLL /%

T 2019 B HE \
I 000 Y

X 45k FET 2019 WA

il il
HHR I 87 87 88
IR 83 84 86
JIARAL 91 92 94
=M 98 99 99
a% 0 o o

£4 ETF20190ME. 2019 HETNE 2020 TR E S

HE AR X PM, s F£HRE S 2020 ERNE LR

Table 4 Comparison of annual PM; s concentration of current

scenario between the predictions based on 2019

observations, 2019 design values and 2020
observations in Sichuan Province and sub-regions

PM, s “E 3 /(ug'm )

[X 35§, T
FETF 2019 WLIIE HT 2019 #iHE 2020 i

T T
TSI 36 36 33
IR 41 40 39
JIZRAE 36 34 32
=M 19 18 19
e 3 R T

FEXTRECRE, AR T 2019 B THE /Y T
S5 5 2020 52 BRWL IR BT A 452 30T (K 5 FTRM 5% 10),
LA TG YR T ™ EE 04 BCERT B RN R b DX, T
POIRAE S8 2 52 bR IAE AR, Lo an sERAIR A 6%,
SRILRAS 10% B 4TS L8 i IX 0 b S A
Al EEEER, &8 BARE WA A A
] 1%,

I8 H) 2020 FF G KA XA R TG e U0
PHLE S 1), HLE R 2020 4390 357 68928 175 5 3k 6k A
SR HERL, TR SRR Tk IR HE L 5 00,
U R B T R, AR HERORT BE s AE B
25 R AEARAL, SR SR X AR Ak A R e BEIR HE L
55 S P T BP9 A v S R R MR OR, S ECEIR A
(A HE s (6 H 2 5 8% 3 IR 25 VT A DG 1Y NO L) A AR K1
AT REYE B A A O, DRI T X PML, 5 9 5
Aili RN 5L A AR AG 52 25 76 & BRYE I Y o X 2020 4F
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Table 5 Comparison of the 90th percentile of daily maximum
8-hour average ozone concentration of current sce-
nario between the predictions that based on 2019
observations, 2019 design values and 2020 observa-
tions in Sichuan Province and sub-regions

BT (ng'm ™)
KB JET 2019 WU LT 2019 BEHE

2020 WA

il il
AR R 141 142 149
JIFE 146 145 147
NIZRAE 120 121 121
=M 122 119 116
P . I 133

BUARAE S P 25 2R 0 DA R, 2 T SR AU 2
49975 Ye Wl B2 K P B0 05 3 SR AT 2R, RT LR
Mo T R AN S5 0 75 Qe BE K P o %07 1% A T
REEARRAR L EBOR T AR TR A5 HL A
AR5 B TR A B9 22 5 LA BORHHRTBOR S AR X A2 4k
AR R 2%
2.3 F & A F S ME I E R R AR
SETEERITLE
R FH 5 o 00 D0 1 0 38 L 0 1 i T %
(K 6) 7, PRIk T Y 4248 10 B K LE A
TE /D HB 531 55 1 B 1% A 22 50 o DL RS T S 491

£ 6 ETF2019MMEM 2019 IHERMN AR IEH1ES
TR & R RE L 5]
Table 6 Predicted annual proportions of days with good and
excellent air quality under different scenarios in
Sichuan Province based on 2019 observations or
2019 design values

PM, s 4F 38 vk B AR AR 3 0L, &8 43 1% 5% A AH 25 1~2
pg/m’(F 7); BIE ARG ST R H ok 8 /N
5 90 E A B 22 ¥ /N T 4 pg/m® (£ 8). FIH
FE AR LI AE T 235 585 ) P BB T 45 2R 1) i
PIFEER B TR, MES w2,
T YL T B B A P R T T AT, Vs e vk
FE R 53 HE BN R . DL PM, s B, 45
398 T R DX ) o A O U R B A 34 0 R 22
HRAEL3 pg/m® LA (SR 1),

F7 HEF2019WNEF 2019 HEFNNLESHETH
PM, s iR E

Table 7 Predicted annual PM, s concentrations under different
scenarios in Chengdu based on 2019 observations or
2019 design values

PM, s AEHHE S T/ (ugrm ™)

i T 2019 WL {H T 2019 SEHE
nocontrol 46 48
medianX 38 39
medianY 39 40
medianZ 38 39
median-3 41 42
median-2 40 41
median-1 39 40
median0 38 39
median+1 36 37
median2030 33 33
median2035 30 30

F8 ETF 2019 WAEFN 2019 & iHEFN B & E =B E ™
REHEX 8 /MEHRENSE 90 BH AL
Table 8 The predicted 90th percentile of daily maximum 8-
hour average ozone concentrations under different
scenarios in Chengdu based on 2019 observations or
2019 design values

UNESS G A FITERD

SUER B BMA (ng'm )

[ f L

I T 2019 WLIIME IETF 2019 B i ST 2019 ML BT 2019 #ilHA
nocontrol 87 88 nocontrol 162 163
medianX 92 92 medianX 152 155
medianY 91 92 medianY 155 158
medianZ 92 92 medianZ 153 157
median-3 90 91 median-3 158 159
median-2 91 91 median-2 157 159
median-1 91 92 median-1 154 157
median0 92 92 median0 151 155
median+1 93 93 median+1 148 151
median2030 94 95 median2030 145 148
median2035 95 96 median2035 135 137
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FEZ B0 5T A AR R, R AR . HE
F 5T, ik HAEE 7R, B B 98 HE 1 5 (median2030
Fl median2035)LASb, 76 H A 5 R #0A A 6] R
B R B RURS: (6 10 FIRR 3% 13)0 DL IE % ¥ 4616 =
(median0) A ], 4245 PM, s Wk BE (3% 10)[A] Lt BUIR A
(R DML 9%, L B KRB GIHE m 24 H 4 (3R
3F6). 21 AT M A, R, HE . HDT. M
78 PM, s AR, [A] EE BRI 5240 3 T B 9%, 11%,
9%, 5% 5%, FEiE g, . ARl 4R B Ry

x9 EFEEFQI)EHETRNNEERRBEZESRML
R R L B
Table 9 Predicted proportion of days with good or excellent
air quality based on 2019 design values under diffe-
rent scenarios in Sichuan Province and sub-regions

PR REL LA B 2/ %

AI-EEE

TR TR il IEE . S AA
nocontrol 83 80 91 99 88
medianX 90 87 93 99 92
medianY 89 86 93 99 92
medianZ 90 87 93 99 92
median-3 88 85 92 99 91
median-2 88 85 92 99 91
median-1 90 86 93 99 92
median0 90 87 93 99 92
median+1 92 88 93 99 93
median2030 93 91 94 100 95
median2035 95 93 95 100 96

F10 ETEEFEQI)EFITERUNEERXEBERS
PM, s F 1R E
Table 10 Predicted annual PM, s concentration based on 2019
design values under different scenarios in Sichuan
Province and sub-regions

PM, s AEHIHE S B i/ (ug-m ™)

o
e
nocontrol 36 40 34 18 32
medianX 39 43 36 20 35
medianY 32 37 33 17 30
medianZ 33 38 33 17 30
median-3 32 37 33 17 30
median-2 35 39 34 18 31
median-1 34 39 34 18 31
median0 33 38 33 17 30
median+1 32 36 33 17 29
median2030 30 35 32 16 28
median2035 28 33 31 15 27

B R IEFRIE T A5, PM, s 18 BE [ Lb 3R 5245
R % 10%, 13%, 8%F1 5%; HoAh Ik i £4 & ik by o
EARER IS, RMEAE ™ hE 5T, . '
B [, kMR R PMy s A BT bR, JC
HIE) X, PM, s AR DUk R, T5 2285
o

BEXT S, B TEE, SRk bR e I 500,
AR T AR T4 i 50 F SR AR H R K 8 /NI
BIEZE 90 A 43 B bR 2% 4547 (] 11 R SR 14),

K

R ETEEFQI)BITERINEERREBERES
REEEARKS/NITFEHEE 90T H
Table 11  The predicted 90th percentile of daily maximum 8-
hour average ozone concentration that based on
2019 design values under different scenarios in
Sichuan Province and sub-region

SRS F A/ (ugem )

TR

IR TS JIIZRIE = el
nocontrol 147 149 124 120 135
medianX 134 139 119 117 127
medianY 137 141 120 118 129
medianZ 135 139 119 117 128
median-3 140 144 121 119 131
median-2 139 143 121 118 130
median-1 136 141 120 118 129
median0 134 139 119 117 127
median+1 131 136 117 117 125
median2030 129 134 116 116 124
median2035 123 129 113 115 120

561



R RFAM(ARFIERR) 28 58 % 3 M 20224F 5 /]

Xof B i 0 DU T A DXL SR AR A SR AT AT,
R RCER T 4 AR X ER T UL B5CHRE ) i O AN A8 A ST o
DU T B 45 X B KT A X B34 B4R R R B 1]
SR (M 15) R, AT A X BRI R R B R
FE R 4316 57 T A X AR, 3 1K T 90%, (Wt ]
T A% 5 (median2035) 4573 X E -0 B R BCR
KT 90%; AR 35 3k DX R 50 IX (141 R R BOR 3
B, Hoh e X, IRYTIX L B R X RE X A K
FB AP SN RORECRAL T 80%, &% A hE
MK, FEBH . JE L ATE BH A R TS YR D A
18 S R R BRI 3 7E 80%~95% 2 [H], #4
X B (OB BT B AF R . daATT . AT
B DL R BT (e By A A T A X B2 R
Frit s, H =R R g S LR K
HORADTE 90% 2547 o

BN PM, s R (5% 16), AR 45 X B PM, s
KAR(S35 pg/m)H) RSB, JE LA B PM, 5 35 bR
A HT), BEPH PM,s a5 e 18/ o LR T R % 1Y
X BAEZ 0 5 F PMy s AR M Bl A, JUILJE AR
BT 3290 X I AR 3k X AT ARE X, PM, s 33l A 1k
br, Ho, s AR BILX, FEX ., &
TLIX . BHEILX . BRI FRE X, HrdEfx . Bt
X . BN T FISE N T S PM, s 15 G 85 ™ Y X B
P25 AU S v B AUk B AR AR AN iR AR . TR FH T
2 X BAEAN R 50 T K PMy s 15 Ju g Bl — i, 4
7 DXCE A 1 5707 S 1 PM s 4R B TR A0 1 57 T
bR, Ha AR . AT RS L X PM, s 15 YL 1E
BLRHE, FEZBUE ST IRIEAR AR, JE LT 4T
X B 41 5 Y 7 ¥ PM, s 48 35k 7E I B I S
(basecase) . Jo¥& il & 5 (nocontrol) . T A2 4 Hill 1% 5
(median-2. median-3) Ff§@FR, HAZiIlIxX, {54
ELURPH B B PM, s 15 Y il b oA X BLm . B FH
745 X B AR AR A 5 T B PM s 5 1 DL 4R,
AT X B A& 51 1 PM, s 4R X5V B AN AE TG4 1l
T PR bR, Horb e B A 2 FRE 5 T PMys 4R
Bk BEAG BT AR, 15 Y lE Ry e

BE X BB 3 17), AR T 4% X B 5L 0TS YL i
BUARX 0, FEPH L JE L AT P SRR B R 18R
Ao BB TR B X B 2RI SR REE AR T
FVEREE R, U AR T T2 98 DX B 400 3 3R X 119300
RRIX, Ay X H R AA AR KFRGE IS 160 pg/m’); Hr,
X AR BRESDX . AR X HUR X 2 AR
TG YR E A X, A READURE b SRR AR

562

EHERANIEbR . FEBHTT . JE L A BT A% X B AR
ANTRE SR SR TG Qe DL, AT X EL A1
SrPH A A AR LA H B 8 /NI {ELER 90 T 737
B akAR, Horp 2l BT 8 VDR BH T VT XA
XA IX B R AT PR DU

ERZERFRW, H N 5 5 X IR AR 2 B b
R —ERIZES, W 22 5k IR T T M kAR
ORI A vl AT, DB IR AR AT R AR A 4
MHEAT, DXCEL U A B i R A S (8] B A A
fln, w3 IKAR BT AR R, JE L AR o
15 50T PMys A B AR KU, B¢ BT 76 BT A A9 15 5%
PM, s #fibbn; (HIX S EARHras R R, J8 X
ELHY PMy 5 78 042 1 17 37 00 8 P 428 Wil 155 53¢ T #B A7 ]
REMI AR, B FH T X B PMy s 75 JC 5 il 15 5 F nl g
bR, JE R 5 B FSE A 22 I L PMLs BEAR T 0
B, TR BRI SR T B AR . 2R
A1 DA B SR A A R Pl B, TN Ik bR 23 B b
R, BTG R 5T Al RE H BLR A A A
PRAE B0 . AT MB R 23 45 R s iR T A0 4%
il 5 N AR KR, EAEXK 2w, REX . K
DX JRARIX L B #R IXME X R 47 e B ™
TEA RIS St b R AR A DA IR bR . i T[]
PEuh R BEE A P A IR, DR DL R O
(EL A Al ) T N S8 23 A i BE 4 22 40 SR X Y
SRIX 55, XELIR AR I3 Hr 5T kAR 20 A 19 22 S 3
Wk T —

3 it

AR SCAR HE — ol A 23 i 1 b LA 1 st T
J5 ik, VAR <A DU om0, B A% sh A
Tlb PR, BEI 11 A HE DL 1 17 R S IR 5
BRADLPPA 2515 57 23 Ui AR G LM S5t A0 035 2%
R, BRI ESE.

15 e ol IS R G RTINS (RN L )
PM, 5 FIl RSk R A7 252 o, I R R B L A4 2
fem, =AUmE— e

2) BB DX I A4 75 Y ] AT 5 B AT SR . A5
ST A5 2R BOR PR M4 AR s, 1 R HB XA
P I L X ) PM s AL 5075 B AR X 2R, R 2200
S A DI R A, ATt o B ) A () DR AT
PRI 7%

3) TN B AR 0 A 5 AR T B IR A A 4
A — 025, LU 3l fOULI Ay B il 1 7l ) 3k



A

BTG Y Wy e B BT R X e 7 DN T B R

l l

A A 15 S WU 07 i —— LA IO 1 48 <A iU R A 4]

s 43 BT T B 2 226 400300 3 3 DX A 280 X 05

T BRI, A SO X U A8 BT 45 45 il
1 50 B DRCHE LU ], A 5 iR 0 T cHE, )
0 EE PR T 04 HE AR A )1 R X AT B R S
Hh, 1E SRR 2019 R R 44, 2019 41975
mﬁ%%#ﬁwm 2020 4F HUR AR S AR

EE LR 7 b1 I v 1 e V1Y e B 1 T 2o
ﬂéﬁﬁi%ﬂﬁ%%%ﬂ%%%ﬁ$%%mw
ERHTHR T, DU 28 BT A AR S T
4

5% SUHR
(1] 45 KRBT Jea: AR R
1, 2013
(20 FE55 B [R95 15 5 T B 4T R K 4 T AR = 423 30

i1 %) % 38 1 [EB/OL]. (2018-06-27) [2021-03-23].
http://www.gov.cn/zhengce/content/2018-07/03/content_
5303158.htm

e N RACRE RO 373, 2013 o [ FREDREL 2
#R[EB/OL]. (2014-05-27) [2021-03-21]. http://www.
mee.gov.cn/hjzl/sthjzk/zghjzkgb/201605/P020160526
564151497131.pdf

oA N RALANE BB, 2020 o E DR A
#[EB/OL]. (2020-06-02) [2021-03-21]. https://www.
mee.gov.cn/hjzl/sthjzk/zghjzkgb/202006/P0202006025
09464172096.pdf

HAe N RILFI E PSR A8, 2018 o F R SR I 2
2 [EB/OL]. (2019-05-29) [2021-03-21]. https://www.
mee.gov.cn/hjzl/zghjzkgb/Inzghjzkgb/201905/P02019
0619587632630618.pdf

e R IL AR R O 4P AR, 2019 b R BRIER DL 2
% [EB/OL]. (2020-06-02) [2021-03-21]. https://www.
mee.gov.cn/hjzl/sthjzk/zghjzkgb/202006/P020200602
509464172096.pdf

Y 3 2 R R E 20200 H R RS B
B7 16 #E F2 [EB/OLY]. (2020-09-28) [2022-04-07]. http:/
allaboutair.cn/uploads/soft/211011/1-211011213J5.pdf
B, 24wl 3T TR AL LI Y 2013 4F L
e e 1 R AU 28 40 A KB ARRRE . BB, 2019,
40(3): 1132-1142

e, HIET, KR, . AR AEAXER R
TS IUR. P EFRE I, 2017, 33(4): 17-25
WA, R T A L R AR A B Y SR
%, PEFEEH, 2020, 12(4): 35-39

e N RILFE A B HE . he NRILME RS

(3]

(5]

(7]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

15 Y% B 1315 (198 7)[EB/OL]. (2018-11-13) [2022-04—
07]. https://www.mee.gov.cn/ywgz/fgbz/{1/201811/t20
181113_673567.shtml

MR, WER, 20, F. o E X 2020 Al
2030 4E /Y SO, Fl NO, HE AL Bt 15 S5 T . PR AR
2442, 2017, 11(4): 2355-2362

LN, HHER, %/MBZ S S a3 A T T P
RS RS B T, 2016, 34(8):
99-103

Sillman S. The relation between ozone, NO, and
hydrocarbons in urban and polluted rural environ-
ments. Atmospheric Environment, 1999, 33(12): 1821-
1845

Hidy G M. Ozone process insights from field experi-
ments — part [: overview. Atmospheric Environment,
2000, 34(12): 2001-2022

BESCHE, K, Ij%ﬁé 8. BT A PMy s ik
PRARM KT E A B P ERERE, 2014,
34(10): 2490-2496

WA, L, A, . SR T IR AR
AU BB 25 B SR AL BRI RS, 2019, 40
(7): 2967-2976

Tong D, Geng G, Jiang K, et al. Energy and emission
pathways towards PM, s air quality attainment in the
Beijing-Tianjin-Hebei region by 2030. Science of The
Total Environment, 2019, 692: 361-370

Pielke R A, Uliasz M. Use of meteorological models
as input to regional and mesoscale air quality models
— limitations and strengths. Atmospheric Environ-
ment, 1998, 32(8): 1455-1466

Mcnider R T, Pour-Biazar A. Meteorological mode-
ling relevant to mesoscale and regional air quality
applications: a review. Journal of the Air & Waste
Management Association, 2020, 70(1): 2—43

Zhao Y, Nielsen C P, Lei Y, et al. Quantifying the
uncertainties of a bottom-up emission inventory of
anthropogenic atmospheric pollutants in China. Atmos
Chem Phys, 2011, 11(5): 2295-2308

Li M, Liu H, Geng G, et al. Anthropogenic emission
inventories in China: a review. National Science Re-
view, 2017, 4(6): 834-866

Appel K W, Bash J O, Fahey K M, et al. The commu-
nity multiscale air quality (CMAQ) model versions
5.3 and 5.3.1: system updates and evaluation. Geosci
Model Dev, 2021, 14: 2867-2897

Cohan D S, Chen R. Modeled and observed fine

563



LR AR (A SR B2 R

F58E A3

2022 4F 5 A

[25]

[26]

(27]

(28]

[29]

(30]

[31]

(32]

564

particulate matter reductions from state attainment
demonstrations. Journal of the Air & Waste Mana-
gement Association, 2014, 64(9): 995-1002

USEP. Modeling guidance for demonstrating air qua-
lity goals for ozone, PM; s, and regional haze [R/OL].
(2018-11) [2022—-04-07]. https://nepis.epa.gov/Exe/Z
yPDF.cgi/P100W5V2.PDF?Dockey=P100W5V2.PDF
Xiao Q, Zheng Y, Geng G, et al. Separating emission
and meteorological contribution to PM; s trends over
East China during 2000-2018. Atmos Chem Phys,
2021, 21(12): 9475-9496

Chen L, Zhu J, Liao H, et al. Meteorological influ-
ences on PM,s and Oj trends and associated health
burden since China’s clean air actions. Science of the
Total Environment, 2020, 744: 140837

Burrows W R, Benjamin M, Beauchamp S, et al.
CART decision-tree statistical analysis and prediction
of summer season maximum surface ozone for the
Vancouver, Montreal, and Atlantic regions of Canada.
Journal of Applied Meteorology and Climatology,
1995, 34(8): 1848-1862

Vizuete W, Biton L, Jeffries H E, et al. Evaluation of
relative response factor methodology for demonstra-
ting attainment of ozone in Houston, Texas. J Air
Waste Manag Assoc, 2010, 60(7): 838—848

Morris R E, Koo B, Guenther A, et al. Model sensiti-
vity evaluation for organic carbon using two multi-
pollutant air quality models that simulate regional
haze in the southeastern United States. Atmospheric
Environment, 2006, 40(26): 4960-4972

Byun D, Schere K L. Review of the governing equa-
tions, computational algorithms, and other compo-
nents of the Models-3 Community Multiscale Air Qua-
lity (CMAQ) modeling system. Applied Mechanics
Reviews, 2006, 59(2): 51-77

Hutzell W, Luecken D, Appel K, et al. Interpreting

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

predictions from the SAPRC07 mechanism based on
regional and continental simulations. Atmospheric
Environment, 2012, 46: 417-429

Pye H O, Pouliot G A. Modeling the role of alkanes,
polycyclic aromatic hydrocarbons, and their oligo-
mers in secondary organic aerosol forma-tion. Envi-
ronmental 2012, 46(11):
6041-6047

Skamarock W C, Klemp J B, Dudhia J, et al. A des-
cription of the advanced research WRF version 3.
NCAR Technical note-475+STR, 2008: doi:10.5065/
D68S4MVH

by, B, ERE, A R AL s R AR
Tl Pl 7t R A A A o Rl 2 B LR T B RTR
AR RBRERRD), 2021, 57(2): 311-321

TRIRI, WREWME, 20, . MWIAE & T8 s
VSIS S & U DNSIR DN REE € 3 G & o
fE. HEERF¥, 2020, 41(10): 4482-4494
MU N RBOUN . YA A DU I B 2035 4
it 5 H AR [EB/OL]. (2021-02-02)[2021-03-23].
http://www.sc.gov.cn/10462/10464/10797/2021/3/16/2
c8e39641f08499487a9e¢95838412278.shtml

Emery C, Liu Z, Russell A G, et al. Recommendations

Science & Technology,

on statistics and benchmarks to assess photochemical
model performance. Journal of the Air & Waste
Management Association, 2017, 67(5): 582-598

Wang Y, Yuan Y, Wang Q, et al. Changes in air quality
related to the control of coronavirus in China: impli-
cations for traffic and industrial emissions. Science of
the Total Environment, 2020, 731: 139133

Chen Y, Zhang S, Peng C, et al. Impact of the
COVID-19 pandemic and control measures on air
quality and aerosol light absorption in Southwestern
China. Science of The Total Environment, 2020, 749:
141419



i

MR 1 POJI& & 2016—2020 FSRFHERT 5 FFH[RFAITLIS PM2s FHREHITTRREL (%)
Appendix 1 2016-2020 contributions to PMa.5 annual concentration due to the variation of annual meteorological  conditions relative

to five-year averaged meteorological conditions in cities of Sichuan Province (%)

eI 2016 4F 2017 4 2018 4 2019 4E 2020 4
B 75 0.8 -4.7 -0.4 4.2
1B 8.7 -1.5 -3.1 -0.6 -4.6
Rl 7.1 0.2 -7.7 1.4 -22
J& 6.7 1.0 -7.8 1.3 2.4
4R 8.2 -3.3 -1.6 0.3 —4.7
& 7.0 5.0 4.3 2.2 —-6.9
ez 45 -0.2 -6.3 0.7 0.7
BEEH 8.6 2.9 7.4 -1.7 -39
P 2.5 6.0 -7.5 0.7 2.7
ML 7.2 3.6 -8.1 0.7 34
HE 5.8 2.0 7.4 0.3 -1.7
Ht 6.2 2.9 -7.8 -0.2 22
EY 6.8 0.7 0.3 1.2 -10.6
)| 5.8 1.6 0.8 1.0 -8.8
T 3.8 44 5.4 1.4 -5.1
J7Tt 5.4 -0.4 0.6 1.1 -75
MR 6.2 4.6 -4.2 -13 -6.5
Ry 31 0.0 -11.1 48 -5.3 9.1
Hak 5.1 2.4 5.1 -7.1 -7.1
il 0.0 4.8 0.0 -9.3 33
R -3.6 4.0 5.2 -3.0 -3.3

e 5.7 2.1 —4.1 0.0 -3.7
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Appendix 2 Comparison of daily surface specific humidity, air temperature, wind direction, and wind speed time series in 2019 between

simulations and observations averaged at weather stations in Sichuan Province
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Appendix 3 Annual and monthly metrological model performance statistics against surface observations at weather stations in Sichuan

Province in 2019

Aty Hmd Bias Hmd GE TMP Bias TMP RMSE WD Bias WD GE WS Bias WS RMSE
1 0.2 0.47 -0.89 2.96 5.83 51.81 0.85 1.96
2 0.26 0.54 -1 3.29 6.73 49.19 1 2.19
3 0.3 0.6 -0.95 332 7.81 52.68 0.82 2.04
4 0.32 0.86 -0.86 3.24 8.07 53.82 0.79 2.07
5 0.49 0.9 -0.6 2.68 7.99 53.26 0.7 1.89
6 0.18 1.26 -0.7 3.05 8.04 59.4 0.79 1.96
7 0.28 1.13 -0.63 2.36 7.02 55.76 0.51 1.65
8 0.35 1.24 -1.04 2.56 6.68 55.91 0.37 1.51
9 0.16 0.92 -0.88 2.36 6.01 53.6 0.53 1.59
10 0.18 0.75 -0.78 2.39 7.79 52.23 0.63 1.63
11 0.19 0.6 -0.85 2.48 6.87 52.71 0.67 1.72
12 0.02 0.45 -0.93 2.77 5.44 48.17 0.72 1.79

1 0.24 0.81 -0.84 2.79 7.02 53.22 0.7 1.83

LT PP (i 2 (Bias) . TEILIR B E(GE) . H9J7 AR 2 (RMSE) S S HE RT3 4 505 5 ABias = SN, (R — 0,) , GE = S 3N, IR = 04,
RMSE = /% N, (P —0)2, Er, N AREAR, P OIREME, O JMMI(E .
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Appendix 4 Annual PM2 5 concentration in cities of Sichuan Province in 2019 (ug/m?)

X35 Wil A EDN EEf1/%

RS 40.03 37.68 -6
ERH 40.34 36.46 -10
il 41.92 36.11 -14

gl 37.44 35.37 -6

AR A 34.75 33.41 -4
Z 31.64 30.63 -3
Mzt 33.98 27.64 -19

BEFH 34.48 33.54 -3

T 36.82 33.86 -8

Vanill 40.84 38.76 -5

L 35.34 36.29 3
I TG H X HE 47.79 37.6 -21
ATt 47.85 43.38 -9

S 42.96 39.01 -9
L 30.48 23.29 -24
ol 45.43 31.44 -31

S 32.52 31.87 -2

JZR G X B

It 27.45 21.7 -21
) 4212 30.34 -28
T34 35.60 27.73 22
R 15.49 2.82 -82
ESE 11.24 311 -72

=M ZERAE 29.6 35.93 21
i85 19.68 6.66 —66
S 19.00 12.13 -36
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Appendix 5 Model performance statistics of daily PMa.s concentrations in cities of Sichuan Province in 2019

it R ESmE  PRESRE  CESbME R E PSR GRE BRERCPIm . AREACPEIRE MR

(FB) (FE) (MNB) (MNE) (NMB) (NME) (R)

JHB -0.2 0.46 -0.05 0.42 -0.09 0.38 0.74
e -0.16 0.44 -0.01 0.44 -0.08 0.38 0.74
iy -0.24 0.47 -0.1 0.43 -0.15 0.39 0.7
4R -0.14 0.46 0.02 0.46 -0.04 0.42 0.7
JE 1 -0.21 05 -0.05 0.46 -0.03 0.42 0.75
BT -0.19 0.51 -0.02 0.48 -0.04 0.43 0.69
ez -0.3 05 -0.15 0.43 -0.18 0.39 0.78
] -0.12 0.46 0.03 0.45 -0.02 0.39 0.74
RS 5 -0.20 0.48 -0.04 0.45 -0.08 0.40 0.73
P -0.24 0.54 -0.06 0.5 -0.05 0.48 0.68
P -0.08 0.47 0.1 05 0.03 0.44 0.71
HE -0.31 0.51 -0.16 0.43 —-0.22 0.42 0.67
M -0.18 0.44 -0.04 0.42 -0.08 0.38 0.73
TG H X -0.20 0.49 -0.04 0.46 -0.08 0.43 0.70
e -0.33 0.5 -0.18 0.42 -0.23 0.39 0.71
BE Ll -0.37 0.51 -0.23 0.41 -0.31 0.41 0.69
[z -0.1 0.49 0.11 0.53 -0.01 0.42 0.71
I -0.25 0.4 -0.16 0.32 -0.2 0.34 0.75
MR -0.47 0.59 -0.28 0.45 -0.28 0.42 0.7

N ZRACHX -0.30 0.50 -0.15 0.43 -0.21 0.40 0.71
LR -1.38 1.38 -0.81 0.81 -0.81 0.81 0.36
BEE -1.23 1.25 -0.72 0.74 -0.73 0.74 0.3
2R 0.04 0.47 0.24 0.56 0.19 0.54 0.51
e -0.99 1 -0.64 0.65 -0.67 0.67 0.48
=M -0.89 1.03 -0.48 0.69 -0.51 0.69 0.41
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Appendix 6 The 90 percentile of daily maximum 8-hour average ozone concentration in cities of Sichuan

Province in 2019(pg/m?)
X35k A A E) EE /%
JHB 160 158 -1
HRH 147 149 1
il 132 151 14
i 152 157 3
RS R JE1 137 147 7
BT 135 144 7
sz 130 143 10
Al 147 145 -1
S 143 149 4
banill 147 147 0
YL 140 153 9
NIFG X HE 146 146 0
HiT 155 153 -1
T 147 150 2
e 110 126 15
eyl 126 131 4
[z 136 141 4
NIFIER I 101 120 19
M7 129 140 9
S 120 132 10
R B 109 83 -24
e 94 87 -7
= R 145 89 -39
& 140 110 -21
T 122 92 -25
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Appendix 7 Model performance statistics of daily maximum 8-hour average ozone concentrations in cities of Sichuan Province in 2019

0zone season

Wit THEWmE  THWESLRZE PR mE  CPRRHERIRE R TImE TR E M
(FB) (FE) (MNB) (MNE) (NMB) (NME) (R)
p&al 0.09 0.27 0.18 0.34 0.02 0.26 0.75
T RH 0.15 0.26 0.23 0.33 0.09 0.25 0.75
il 0.16 0.25 0.26 0.34 0.12 0.24 0.74
4RFH 0.16 0.26 0.25 0.34 0.12 0.25 0.71
JE L 0.05 0.23 0.11 0.27 0 0.22 0.74
P 0.18 0.26 0.26 0.34 0.13 0.24 0.79
Mz 0.17 0.26 0.25 0.34 0.14 0.26 0.66
ZRH 0.06 0.18 0.09 0.2 0.03 0.17 0.82
AR R 0.13 0.25 0.20 0.31 0.08 0.24 0.75
VN 0.14 0.28 0.25 0.38 0.07 0.27 0.72
AL 0.16 0.25 0.22 03 0.12 0.24 0.79
HEE 0.09 0.24 0.15 0.28 0.04 0.23 0.74
Ebi 0.08 0.23 0.13 0.26 0.03 0.22 0.74
JIEg X 0.12 0.25 0.19 0.31 0.07 0.24 0.75
e 0.31 0.35 0.6 0.64 0.27 0.32 0.75
e 0.22 0.32 0.37 0.46 0.17 0.31 0.62
JTa 0.14 0.26 0.23 0.34 0.08 0.24 0.76
J ot 0.34 0.38 0.67 0.7 0.32 0.38 0.56
M 0.2 0.26 0.29 0.34 0.17 0.25 0.76
JIZRAEH X 0.24 0.31 0.43 0.50 0.20 0.30 0.69
IR ER -0.13 0.25 -0.08 0.24 -0.16 0.24 0.57
REE 0.02 0.28 0.19 0.43 -0.02 0.28 0.18
B -0.13 0.28 -0.07 0.28 -0.17 0.26 0.66
L=} -0.23 0.31 -0.16 0.28 -0.25 0.3 0.57
= -0.12 0.28 -0.03 0.31 -0.15 0.27 0.50
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Appendix 8 Comparison of the predicted proportion of days with good or excellent air quality between current scenario that based on 2019

observations and 2019 design values respectively with 2020 observations in cities of Sichuan Province

X 42k A F:F 2019 W £TF 2019 Bt 2020 ME
JHB 79 78 77
1B 85 83 81
Rl 84 87 87
JE Ll 87 85 87
B I ZHBH 90 87 89
& 94 94 95
sz 91 94 92
] 87 88 89
P 87 87 88
P 84 87 89
PIYL 88 89 90
JIFE HE 81 82 84
HiT 81 78 81
T 83 84 86
e 95 96 97
M 83 86 89
. r“;iz 91 90 91
J"Tt 98 97 97
) 89 90 94
T 91 92 94
RT3 98 99 99
Hk 99 100 100
=M el 98 99 98
2R 98 99 99
FH 98 99 99
EsE 90 91 92
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Appendix 9 Comparison of predicted annual PMa.s concentration between current scenario that based on 2019 observations and

2019 design values respectively with 2020 observations in cities of Sichuan Province (ng/m?)

X 42k Wl F:F 2019 WA FTF 2019 Vit 2020 ME
R 42 43 41
KA 39 39 37
SRl 41 39 35
JELL 35 34 32
B I 4B 37 37 34
% 31 30 29
M2z 30 30 27
B 34 32 30
T 36 36 33
Vbl 41 37 38
PITL 35 34 34
JIFE HE 45 44 40
AT 44 45 43
T 41 40 39
e 32 30 28
LM 45 42 39
e I ;;? 33 34 32
[V 27 26 25
MR 42 40 37
T 36 34 32
Rif 1 16 14 16
HK 11 11 9
=M b 20 20 22
2R 28 28 30
Ty 19 18 19
e 33 32 31
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Appendix 10 Comparison of predicted 90 percentile of daily maximum 8-hour average ozone concentration between current scenario

that based on 2019 observations and 2019 design values respectively with 2020 observations in cities of Sichuan

Province(pg/m?)
X35k A FF 2019 MY T 2019 WitH 2020 MLE
JHB 159 159 169
1B 146 148 159
RN 131 129 144
JE L 150 153 156
RS 5 ZHH 136 141 151
& 135 134 132
ez 129 124 132
BEFH 146 145 148
T 141 142 149
P 146 142 142
AL 139 140 143
) HE 145 146 151
HiT 154 154 152
S 146 145 147
EY 110 111 118
eyl 125 122 112
I 136 135 138
JZRIE .
I 101 113 122
MR 128 127 114
1 120 121 121
Rif 401 109 109 107
HH& 94 104 102
=M wul 145 132 126
BT 139 132 128
S 122 119 116
£ 132 132 133

10
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Appendix 11 Comparison of the annual PM2 s concentration in cities of Sichuan Province between 2019 observations and 2019 design

values (ng/m?)

X35k Wil 2019 W JUE 2019 WitfH
A 43 44
T 40 40
SRl 42 40
JELL 36 35
AT I gl 38 38
By 31 31
M2z 31 31
PEBH 35 33
P 37 87
W 41 38
P 35 35
JI ERS 47 45
ATt 45 46
1 42 41
Eep 32 31
ol 46 43
I = 34 %
J"JG 28 26
) 43 41
T 38 36
R 101 16 14
H 11 1
=M il 20 20
2R 30 29
Ty 19 19

gy 34 34

11
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Appendix 12 The predicted proportion of days with good or excellent air quality that based on 2019 design values under different
scenarios in cities of Sichuan Province (%)

gé I nocontrol  medianX  medianY  medianZ med3ian- medzian- medlian- median0  median+1 mze(;iaign n;eéj?ign
AR 73 82 79 81 78 78 80 82 84 86 91
FERA 79 86 85 86 85 85 85 86 88 90 93
i 82 91 90 91 88 88 90 91 93 94 96
12 JE 82 92 90 92 87 88 90 92 92 94 97
iﬂflE 47 83 90 89 90 88 88 89 90 91 93 95
J& &7 92 95 95 95 94 95 95 96 96 96 96
b3 90 96 96 96 95 95 96 96 97 98 99
RH 85 91 91 91 89 90 91 92 93 93 96
Ty 83 90 89 90 88 88 90 90 92 93 95
Varll 86 90 88 90 87 88 88 90 91 92 93
WYL 86 92 91 92 89 90 91 92 92 93 95
%lq_l I 76 86 85 86 83 83 85 86 87 90 93
H T 73 82 81 82 79 80 81 82 84 87 90
T3 80 87 86 87 85 85 86 87 88 91 93
L 95 96 96 96 96 96 96 96 96 96 96
EM 85 87 87 87 86 86 87 87 88 90 90
N pegg 88 92 91 92 91 91 91 92 92 93 93
jjé I 96 98 98 98 97 98 98 98 98 99 99
B 88 92 92 92 91 91 92 92 93 94 95
15 91 93 93 93 92 92 93 93 93 94 95
[y 41 99 99 99 99 99 99 99 99 99 99 99
HK 100 100 100 100 100 100 100 100 100 100 100
ﬁ il 98 99 99 99 99 99 99 99 99 99 100
BT 97 99 99 99 99 99 99 99 99 100 100
T4 99 99 99 99 99 99 99 99 99 100 100
g 88% 92 92 92 91 91 92 92 93 95 96

12
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Appendix 13 The predicted annual PM2.5 concentration that based on 2019 design values under different scenarios in cities of Sichuan
Province (pug/m®)

X . . . . median- . . . median median
% AT nocontrol medianX medianY medianZ median-3 median-1 median0  median+1 2030 2035
p&al 48 39 40 39 42 41 40 39 37 33 30
gttt 42 35 36 35 38 37 36 35 33 31 29
Rl 44 34 35 34 38 37 35 34 32 29 26
& Al 38 29 31 29 33 32 31 29 28 26 23
ﬁﬁ 43BA 41 34 35 34 37 36 35 34 33 30 28
JE T 32 28 29 28 30 29 29 28 28 27 26
Mz 34 26 28 26 29 29 27 26 25 23 20
e 35 29 30 29 31 31 30 29 28 27 25
T 39 32 33 32 35 34 33 32 30 28 26
Vel 40 35 36 35 37 36 36 35 34 33 31
AT 36 32 32 32 34 33 32 32 31 29 28
I s
% B 48 39 40 39 42 42 40 39 37 34 31
= 49 41 42 41 44 43 42 41 39 36 34
SEYy 43 37 38 37 39 39 38 36 35 33 31
e 31 29 29 29 30 30 29 29 29 28 27
B 44 40 41 40 42 41 41 40 39 38 37
A 36 32 33 32 34 33 33 32 31 30 29
ijt
jt I 27 24 25 24 25 25 25 24 24 23 2
M 43 38 38 38 40 39 38 38 37 36 34
Ty 36 33 33 33 34 34 33 33 32 31 30
R 491 14 14 14 14 14 14 14 14 14 14 13
Hik 12 11 11 11 11 11 11 11 10 10 9
m wl 22 18 18 18 19 19 18 18 17 15 14
PO svia 33 26 27 26 28 28 27 26 24 21 19
Ty 20 17 17 17 18 18 17 17 16 15 14
“ 35 30 30 30 31 31 30 29 28 27 25

13
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Appendix 14 The predicted 90 percentile of daily maximum 8-hour average ozone concentration that based on 2019 design values
under different scenarios in cities of Sichuan Province(pug/m?)

SZ R nocontrol medianX medianY medianZ me(;ian- me(;ian- me(iian- median0  median+1 rr;e(%ign n;;is,ign
AR 163 155 158 157 159 159 157 155 151 148 137
gl 155 140 143 141 147 145 143 140 136 134 126
il 135 120 123 120 127 126 123 120 117 115 108
5% JA 159 142 145 142 150 148 145 141 138 136 129
313 ZHBH 147 134 136 134 139 138 136 134 131 129 123
J& &7 135 129 130 129 133 132 130 129 128 127 123
2 129 116 118 116 122 120 118 116 113 111 104
BFH 149 139 141 139 144 143 141 139 137 134 130
T 147 134 137 135 140 139 136 134 131 129 123
P 145 137 140 138 141 140 139 137 136 135 133
YL 144 133 135 133 139 138 135 133 131 130 126
%I HE 150 140 141 140 144 143 141 139 136 134 125
Sl 159 146 149 146 152 151 149 145 142 139 132
F 149 139 141 139 144 143 141 139 136 134 129
E 113 109 110 109 111 111 110 109 107 106 104
M 125 119 121 120 122 121 121 119 118 118 115
il I 137 131 132 131 134 133 132 131 130 128 124
;?[:; I 114 112 112 112 113 113 112 112 111 110 108
MR 129 123 125 123 126 126 124 123 120 119 116
Py 124 119 120 119 121 121 120 119 117 116 113
Far 401 110 107 107 107 108 108 107 107 107 106 105
Hk 105 101 102 101 103 103 102 101 100 99 97
J\E” il 132 131 131 131 132 132 131 131 131 130 129
e 133 131 131 131 132 131 131 130 130 129 127
Fiy 120 117 118 117 119 118 118 117 117 116 115
=€) 135 127 129 128 131 130 129 127 125 124 120

14
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Appendix 15 The predicted proportion of days with good or excellent air quality that based on 2019 design values under different
scenarios in sub-districts of Chengdu, Deyang, Meishan, and Ziyang

W X & nocontrol medianX medianY medianZ median-3 median-2 median-1 median0 median+1 median median

2030 2035
HpEX 68 81 79 80 77 78 80 81 83 85 90
BB X 69 79 77 78 75 75 78 80 82 83 86
HRYLIX 77 86 85 86 83 83 85 86 87 90 93
TeIRFEIX 84 92 91 92 88 89 91 92 93 94 95
HEKX 74 81 80 81 78 79 80 81 83 85 89
T 64 77 75 77 72 72 75 77 81 83 88
H ALK 70 81 80 81 78 78 80 81 83 85 89
U X 67 81 79 80 75 76 79 81 82 85 90
HIHIX 70 82 79 81 77 78 79 82 83 86 92
X B IX 63 77 75 77 71 73 75 77 79 82 85
kb B IX 68 80 79 80 76 77 79 80 83 85 91
L 75 87 86 87 83 84 86 87 88 91 95
Er e 79 87 86 87 85 86 86 87 88 90 92
EZLN 72 83 81 82 78 80 81 83 85 88 92
IRk vt 76 86 83 86 81 82 83 86 87 88 93
KEE 82 92 90 92 87 89 90 92 93 95 95
SN 72 83 82 83 79 80 82 83 84 88 92
HITHETT 77 87 86 87 84 85 86 87 90 91 94
fEI AT 82 89 88 89 85 87 88 89 90 92 94
&4 X — — — — — — — — — — —
AT 74 84 83 84 80 81 83 84 86 88 91
{78 79 86 85 86 82 84 85 87 88 89 92
EANIES 79 89 87 89 84 85 87 89 91 92 95
e EL 82 91 90 91 88 89 90 92 94 96 98
A HE 87 95 93 95 92 92 93 95 95 926 98
Fhbs B 78 88 87 88 84 85 88 88 91 92 95
RILIX 83 92 90 92 88 89 90 92 93 94 96
JE LI 81 90 89 90 86 87 89 90 92 93 96
J 80 88 88 88 85 87 88 88 91 92 95
JEE B X 81 90 88 90 86 87 88 90 91 93 95
- T 79 89 88 88 85 86 88 89 90 92 94
ik 78 86 84 86 83 84 84 87 88 91 93
FIT R 88 93 92 93 91 91 92 93 95 96 96
BT 78 86 85 86 82 83 85 86 88 91 93
RT3 81 89 88 89 85 86 88 89 91 92 94
REE 91 94 94 94 94 94 94 94 95 96 96
B B 85 88 88 88 87 88 88 88 89 91 93
JEITIX 88 93 92 93 90 92 92 93 94 96 97
BERHT 3 88 92 92 92 91 91 92 92 93 94 95

15



Mtk 16 ETEEFQYIHENZER THEERNTEXEREHAEXEFH PM.s FHRE (ng/m?)
Appendix 16 The predicted annual PMa.s concentration that based on 2019 design values under different scenarios in sub-districts of
Chengdu, Deyang, Meishan, and Ziyang(pg/m?)

W X & nocontrol medianX medianY medianZ median-3 median-2 median-1 median0 median+1 median median

2030 2035
HpEX 49 40 41 40 43 42 41 39 37 34 30
BB X 48 39 41 40 43 42 41 39 37 34 31
HRYLIX 45 37 38 37 40 39 38 36 35 32 29
TeIRFEIX 39 33 34 33 35 35 34 33 31 29 27
HEKX 47 38 39 38 41 40 39 38 36 32 29
T 52 42 43 42 45 45 43 41 39 36 33
H ALK 49 41 42 41 44 43 42 41 39 36 33
U X 50 41 42 41 44 43 42 41 39 35 32
HIHIX 48 39 40 39 43 42 40 39 37 34 31
ot OFTHERIX 51 42 43 42 45 45 43 42 40 36 33
BrEEX 47 38 39 38 41 40 39 38 36 33 30
L 41 32 33 32 36 35 33 32 30 28 25
Er e 38 31 32 31 34 33 32 31 30 28 26
EZLN 45 36 38 36 40 39 38 36 34 32 29
IRk i 42 34 35 34 37 36 35 34 32 30 27
KEE 39 32 33 32 35 34 33 32 31 28 26
SN 49 40 41 40 44 43 41 40 38 36 33
HITHETT 41 34 35 34 36 36 35 34 32 30 28
fEI AT 39 33 34 33 35 34 34 33 32 30 28
&4 X — — — — — — — — — — —
RT3 46 37 39 37 40 40 38 37 35 33 30
{78 46 38 39 38 41 40 39 38 36 34 32
EANIES 42 34 35 34 37 36 35 34 32 30 27
e EL 41 32 33 32 36 35 33 32 30 28 25
A HE 37 29 30 29 32 31 30 29 27 25 23
Fhbs B 43 33 35 33 37 36 34 33 31 29 26
RILIX 38 30 32 30 34 33 32 30 29 26 24
Bl 41 33 34 33 36 35 34 33 31 29 26
J 44 36 37 36 39 38 37 36 34 31 29
JEE B X 37 30 31 30 33 32 31 30 29 27 25
- T 44 36 37 36 39 38 37 36 34 31 29
ik 46 38 39 38 41 40 39 38 36 33 31
FIT R 35 30 31 30 32 32 31 30 29 27 26
BT 42 35 36 35 38 37 36 35 33 31 29
RT3 41 34 35 34 37 36 35 34 33 30 28
IRER 31 27 28 27 29 28 28 27 26 25 24
B wEE 45 40 41 40 42 41 41 40 39 37 36
JEITIX 34 29 30 29 31 30 30 29 28 27 25
PR 37 32 33 32 34 33 33 32 31 30 28
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Mk 17 ETEEFRITETMNSER THRERENTEXERBTRAXEFHNESF 0 BHX 8 /NI EHEE 90 BS
A% (ng/m?)
Appendix 17 The predicted 90" percentile of daily maximum 8-hour average ozone concentration that based on 2019 design values
under different scenarios in sub-districts of Chengdu, Deyang, Meishan, and Ziyang (ug/m?)

median  median

Wt X & nocontrol  medianX medianY medianZ median-3 median-2 median-1  median0 median+1 2030 2035
HEX 163 161 164 165 165 164 164 164 162 158 155

BB X 171 173 166 168 167 170 169 166 164 163 161

BTIX 147 150 142 145 144 146 145 144 141 138 136

T IRFEIX 143 148 139 140 139 142 141 140 139 137 135

HEX 164 164 158 160 162 163 160 157 157 156 153

RITX 175 183 163 166 163 172 169 165 163 159 155

H ALK 164 169 156 158 156 163 161 158 156 154 152

R X 167 173 156 159 157 165 162 159 155 153 150

BIESIX 174 182 161 165 161 171 169 164 161 156 150

. HERIX 180 186 167 172 168 178 176 172 166 161 159
kb B IX 174 182 161 165 162 171 168 165 161 154 151
L E 158 164 147 151 148 156 154 151 147 144 141

G e 161 166 151 155 151 159 158 154 151 148 146

EZLI) 173 181 157 161 158 168 164 161 157 153 149

TR gk 11 161 169 150 152 150 158 156 152 150 146 142

FN=E= 150 156 139 142 139 148 145 142 138 136 133

ST 161 167 149 152 149 157 155 151 148 143 140

AT HE T 157 163 147 150 148 155 153 150 146 143 141

fEIPA T 147 151 142 143 142 146 145 143 142 140 139

&4 X — — — — — — — — — — —
T 164 152 154 153 158 156 153 151 148 145 139
%5 149 153 142 144 142 147 146 144 142 139 137

X 150 155 139 143 140 148 146 143 139 136 134

WEHER 146 151 135 138 135 143 141 138 135 131 128

A T 138 142 128 131 128 136 134 131 127 125 123
FHE 5 153 161 142 145 142 150 148 145 142 139 136

RIEIX 151 155 143 146 144 150 149 146 143 140 137

JE WP 153 138 141 138 146 144 141 138 135 132 125
e 150 157 140 143 141 148 146 143 140 137 134

JHEBH X 153 158 143 145 143 151 149 145 142 140 137

- H AT 151 157 140 144 141 148 146 143 140 135 132
AT 149 154 141 144 141 148 145 143 141 137 134

FIT R 138 142 131 133 131 136 134 133 131 129 128

BITIX 160 165 152 155 153 159 157 155 152 149 147
RS 156 141 144 141 148 146 144 141 138 135 128
RER 130 132 124 126 125 129 127 126 124 122 122

B %=EE 128 130 125 126 125 128 127 126 125 124 123
T IX. 140 143 133 135 133 138 137 135 133 131 130
YEPHT3) 135 128 129 128 131 130 129 127 126 125 121
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