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Abstract An efficient approach to construct ozone isopleths was established. It utilizes both first- and second-
order sensitivity analysis from a regional air quality model to build a reduced form model (RFM) for calculating
ozone concentrations that respond to the different levels of nitrogen oxides (NO,) and volatile organic compounds
(VOCs) emissions. The approach was applied to the Chengdu Plain area by simulating the ozone concentration and
its sensitivities to anthropogenic emissions for August 2018 with adjusted emissions inventory. Ozone isopleth
diagrams were plotted for cities in the areca. Under the guidance of ozone isopleths, effective ozone control
strategies were further suggested for Chengdu city as an example.

Key words ozone precursors; CMAQ-DDM; surface ozone pollution control
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Fig. 1 Map of the study area
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Table 1 DDM parameters defined in CMAQ-DDM-3D
calculation for ozone sensitivity analysis

ik oM S5 piwtan
Tl iR IN v
HL IR PN PV
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ol N v
A=Y BRI FN FV
sl et - Y%
KIRIE BN BV

R 2 4% EKMA 28 RFM #3( 8 DDM %
Table 2 DDM parameters used in RFM model for plotting
EKMA diagram
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Table 3 Model performance statistics of daily maximum 8-hour average ozone and daily average NO, concentrations
of Chengdu Plain cities in August 2018 simulation using a priori and a posteriori emissions

ERCyNE RN k0 A4 NO,

T MNB MNE AR MNB MNE FHAAE

FEE T B HEH e T FEE T FEE T Heife T

i i WY U HH T i T i T T T
AR 0.03 -0.09  0.18 0.20 0.88 0.80 -0.12 -0.09 0.16 0.16 0.71 0.57
THFH 0 0 0.18 0.21 0.86 0.63 —0.44 -0.29 0.44 0.30 0.27 0.61
SRil 0.37 0.35 0.37 0.35 0.64 0.70 -0.42 0.08 0.42 0.21 0.57 0.46
JHIL -0.07 -0.07 023 0.19 0.34 0.60 -0.75 —0.49 0.75 0.49 0.34 0.49
#H o -0.01 0.00 0.16 0.17 0.82 0.73 -0.49 -0.29 0.49 0.32 0.12 0.17
BT -0.01 -0.03  0.14 0.12 0.54 0.66 -0.69 -0.35 0.69 0.37 0.49 0.64
Mt 0.11 0.17 0.21 0.20 0.38 0.71 -0.70 0 0.70 0.13 0.43 0.53
] 0.03 -0.05 021 0.15 0.44 0.78 -0.49 -0.03 0.49 0.20 0.53 0.55
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34 36 1.41 12.56 13.03  3.09 10.79 40.88 0.38 15.38  0.08 3.31 17.53 1791 54.59 95.48
R R NOK TR /(g m™) VOCs TR HIHe B /(ng-m ™) HIE i)
ViES NO, VOCs AE[]/( . oy .
% 1% , g 3/(ug
0 ° FN IN PN RN TN i FV v PV RV TV SV mﬁ*) m 3)
0.50 4.52 4.69 1.11 3.88 0.13 5.53  0.027 1.19 6.31 6.44
Ql 36 36 (36) (36) (36) (36) (36) 14.72 (36) (36) (36) (36) (36) (36) 19.65 3437 159.63
0.42 7.15 7.42 0.11 8.76  0.043 10.7
Q2 36 36 (30) (57) (57) - - 15.01 (30) (57) 7) - - (60) 19.67 34.68 159.32
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Table S1 Daily maximum 8-hour average ozone concentration exceedances of Chengdu city in August 2018
H SEPUE TSP 38 RAE H BK 8 ANFHR EE/(ng-m ™) 15
2018-08-06 206 LIRS
2018-08-14 165 LIRS
2018-08-15 205 LIRS
2018-08-20 177 LIRS
2018-08-21 173 LIRS
2018-08-23 186 LIRS
2018-08-26 179 2 Ry Y
2018-08-27 165 LIRS
2018-08-28 192 LIRS
2018-08-29 194 LIRS
2018-08-31 166 LIRS
F2 2018 £ 8§ BESMEIITE B LR
Table S2 Metrological model performance statistics of August 2018
Gt & K/ (m s K[ /deg HEIK FE glkg
Bias 0.35 5.26 -1.45 -1.09
GE — 57.79 — 1.58
RMSE 1.37 — 373 —

UiBA: P35 1k 2 (Bias)

0;|,RMSE = /%ZL(R —0p)2, Hrh, N RS, P IYRIME, O AL

Table S3 Model performance statistics of hourly ozone and NO2 concentrations of Chengdu Plain cities in August 2018

T LAERHRZ(GE) . ¥ AR ZE(RMSE) 3 MGt 48 krH9 i 5 A

v JyBias = —Z (P —

®3 WRETREHE 2018 F 8 A/NHRE. NOREREEFR, BEHFRITMHER

simulated using a priori and a posteriori emissions

0, GE——Z =[P =

AN /NIEf NO,
MNB MNE AHIAE MNB MNE FHRME

i i BB S BB ek BB i BB i BB %1 T

T TR T T TR T T TR T TR T T
JREB 0.71 0.61 0.91 0.85 0.81 0.79 -0.20 -0.17 0.36 0.37 0.69 0.67
THE 0.51 0.47 0.70 0.66 0.59 0.63 -0.27 -0.10 0.67 0.64 0.38 0.47
&b 0.62 0.38 0.74 0.54 0.68 0.72 -0.51 -0.11 0.54 0.58 0.57 0.57
JE L 0.80 0.78 1.04 1.00 0.53 0.70 -0.75 -0.51 0.75 0.59 0.39 0.41
gl 0.08 0.12 0.34 0.35 0.53 0.56 -0.70 -0.57 0.71 0.62 0.67 0.66
B 1.57 125 1.66 135 0.54 0.65 -0.69 -0.34 0.70 0.58 0.38 0.38
Mzt 1.03 1.13 1.16 1.24 0.63 0.69 -0.88 -0.57 0.88 0.68 0.37 0.21
el 0.57 0.26 0.74 0.48 0.51 0.74 -0.51 -0.12 0.59 0.61 0.43 0.45
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Fig. S1 Time series of observed and simulated daily maximum 8-hour average ozone concentrations using a priori and a

posteriori emissions of Chengdu Plain cities in August 2018
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Fig. S2  Time series of observed and simulated daily average NO2 concentrations using a priori and a posteriori emissions of

Chengdu Plain cities in August 2018
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Fig. S3  Spatial distribution at 4-km resolution of daily maximum 8-hour average ozone concentration

and the sensitivities to major source NOx/VOCs emissions on August 29, 2018
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