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Tables

Table S1. Model performance statistics for meteorological parameters in the YRD

region at the horizontal resolution of 9 km for January, April, July and October

2016.
Variable Statistics January  April July  October Benchmark
Mean OBS (m/s) 2.59 2.51 2.39 2.56
Mean MOD (m/s)  2.76 2.65 2.51 2.71
Wind speed Bias (m/s) 0.17 0.14 0.12 0.15
RMSE 0.47 0.42 0.49 0.42 <2.0°
IOA 0.87 0.86 0.81 0.85 >0.6°
Mean OBS (9 173.94 148.47 15254 14331
Mean MOD (9  158.56 146.30 152.63 121.96
Wind direction Bias (9 -15.38  -2.18 0.09 -21.35
RMSE (9 36.82 2596 23.72 39.86 <44.7°
I0A 0.81 0.85 0.85 0.78
Mean OBS (°C) 3.31 16.11  26.99 17.90
Mean MOD (°C) 3.95 16.62 27.31 19.02
Temperature Bias (°C) 0.65 0.51 0.33 1.12
RMSE (°C) 1.01 1.56 2.57 1.41
I0A 0.96 0.89 0.80 0.88 >0.8°
Mean OBS (%) 7296 7369 76.15 81.03
_ Mean MOD (%)  70.19 79.92 82.63 86.35
Relative A
humidity Bias (%) -2.78 6.24 6.48 5.32
RMSE 8.54 10.84  10.69 6.94
I0A 0.84 0.76 0.72 0.77 >0.6°

Note: @ from Emery et al. (2001); ® from Jiménez et al. (2006). OBS and SIM
indicate the results from observation and simulation, respectively. The Bias, IOA and
RMSE were calculated using following equations (P and O indicates the results from
modeling prediction and observation, respectively):
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Table S2. The summary of SNA observations collected and applied for AQM

evaluation for the YRD region.

Temporal

Site Location Sampling period Instrument/method resolution Reference
JSPAES 1;%;;3’ J:;‘g%ﬁﬁg: '2’8;2’ MARGA Hourly  Unpublished
sompes LIS MUAMLAY  waren  oay  OUgEA

NUIST 13128_'278;\"5’ Mar 22%1167 Mar MARGA Seasonal  Zhang, 2017

HZS 158218:\? ’ Sep 22(())1156-July lon chromatography Seasonal Li, 2018

CZS 1;3?3:3 ’ Zoi%I;yJig-llfgt?;gﬂ lon chromatography Seasonal Li;(()a;; g

SZS 15553:\]' ’ 'Zabplr;gif['; légzgig lon chromatography Seasonal Warzlgleé al,




Table S3. The cases of sensitivity analysis of O3 formation to its precursor emissions
in the YRD region.

NOx emissions VOCs emissions

Case 1 -30% -

Case 2 - -30%
Case 3 -30% -30%
Case 4 -30% -60%
Case 5 -60% -30%
Case 6 -60% -

Case 7 - -60%

Case 8 -60% -60%




Table S4. The cases of sensitivity analysis of SNA formation to its precursor

emissions in the YRD region.

NOx emissions SO, emissions NH3 emissions
Case 9 -30% - -
Case 10 - -30% -
Case 11 - - -30%

Case 12 -30% -30% -30%




Figures
Figure S1. The NO, TVCDs in July 2016 for the YRD region derived from POMINO

v1l. The map data provided by Resource and Environment Data Cloud Platform are
freely available for academic use (http://www.resdc.cn/data.aspx?DATAID=201), ©

Institute of Geographic Sciences & Natural Resources Research, Chinese Academy of

Sciences.
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Figure S2. The spatial differences between the bottom-up and top-down estimates of
NOx emissions for January, April, July and October 2016 (Top-down minus

Bottom-up, mol/s).
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Figure S3. Scatter plots of the observed and simulated annual mean surface NO,
concentrations with the bottom-up and top-down NOx emission estimates. The

intercept was set to 0 when performing the regression.
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Figure S4. The observed and simulated daily O3 concentrations for the case of
reducing 50% of BVOCs emissions for July 2016.
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Figure S5. The observed and simulated hourly NO; and O3 concentrations based on
the bottom-up and top-down estimates of NOx emissions for July 2016 at JSPAES.
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Figure S6. The observed and simulated hourly NH4" concentrations based on the
bottom-up and top-down estimates of NOx emissions for January, April, July and
October 2016 at JSSPAES.
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Figure S7. The observed and simulated hourly SO4* concentrations based on the

bottom-up and top-down estimates of NOx emissions for January, April, July and
October 2016 at JSSPAES.
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Figure S8. The observed and simulated hourly SO, concentrations based on the
bottom-up and top-down estimates of NOx emissions for January 2016 at JSPAES.
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