Response of Surface Ozone to Atmospheric Aerosol Absorption is More Sensitive than to Scattering 
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Mass concentrations of particulate matter (PM) with an aerodynamic diameter of up to 1.0 μm (PM1), 2.5 μm (PM2.5), 10 μm (PM10) and total suspended particles (TSP) were monitored using a particulate matter synchronous mixing monitor (5030i SHARP, Thermo Fisher, USA). Water-soluble inorganic ions (Cl−, NO3−, SO42−, NH4+, Na+, K+, Mg2+, Ca2+) in PM2.5 were measured by a Monitor for AeRosols and Gases in ambient air (MARGA, Applikon, The Netherlands). 
Hourly organic carbon (OC) and elemental carbon (EC) values were measured using an online continuous particulate carbon monitor (Model-4/OCEC (RT-4) Lab, Sunset Laboratory, Inc., USA). 
Trace gas concentrations, including O3, SO2, NO, NO2, and CO, were observed at a resolution of one hour using a set of online gas analyzers (49i, 43i, 42i, and 48i, respectively; Thermo Fisher Scientific, USA). The online monitoring system of volatile organic compounds (EXPEC-2000) was used to monitor volatile organic compounds (VOCs) in the ambient atmosphere.
The aerosol scattering coefficients () of PM2.5 at 450, 520, and 700 nm wavelengths were observed using a turbidimeter (Aurora-3000, BMET, China). A black carbon meter (AE-33, Magee Scientific, USA) with a PM2.5 inlet was used to measure the optical absorption coefficients () of aerosols at 370, 470, 520, 590, 660, 880, and 950 nm.
Hourly meteorological parameters, including temperature (T), relative humidity (RH), air pressure (P), wind direction (WD), and wind speed (WS), were obtained using meteorological sensors (FWS500, Fronttech, Ltd., China). Hourly solar radiation was measured using a pyranometer (CMP22, Kipp & Zonen B.V., Holland). The detailed parameters of the above instruments are listed in Table S1.

Table S1. Information of the observation instruments.
	Data
	Parameter description
	Instrument Model
	Measurement Range
	Resolution
	Detection Limitation

	Particulate matter
	PM1, PM2.5,
PM10, and TSP
	5030i SHARP
	0-10000 μgm-3
	0.1 μgm-3
	4 μgm-3

	Water soluble ions in PM2.5
	nitrate
	MARGA 2060M
	0.05-100 μgm-3
	-
	[bookmark: OLE_LINK2]0.05 μgm-3

	
	sulfate
	
	0.08-100 μgm-3
	-
	0.08 μgm-3

	
	ammonium
	
	0.08-100 μgm-3
	-
	0.08 μgm-3

	Carbonaceous species
	OC
	Model 4/OCEC
(RT-4) Lab
	-
	0.5 μgm-3
	0.4 μgm-3

	
	EC
	
	-
	0.5 μgm-3
	0.2 μgm-3

	Gaseous pollutants
	O3
	49i
	0-0.5 ppm
	-
	1.0 ppb

	
	SO2
	43i
	0-0.5 ppm
	-
	1.0 ppb

	
	NO, NO2
	42i
	0-0.5 ppm
	-
	0.50 ppb

	
	CO
	48i
	0-10000 ppm
	-
	0.04 ppm

	Meteorological parameters
	T
	FRT FWS500
	-50-85℃
	0.2℃
	-

	
	RH
	
	0-100%
	2%
	-

	
	Wind direction
	
	0-360º
	3º
	-

	
	Wind speed
	
	0-60 ms-1
	0.3 ms-1
	-

	Aerosol scattering coefficient
	at 450, 520, and 700 nm
	Aurora-3000
	0.25-2000 Mm-1
	-
	0.3 Mm-1

	Aerosol absorption coefficients
	at 370, 470, 520, 590, 660, 880, and 950 nm
	AE-33
	0.01~100μgm-3
	0.001 μgm-3
	0.005 μgm-3

	VOCs
	107 VOCs species 
	EXPEC-2000
	-
	-
	-
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Fig S1. Time-series variations of ozone, ozone precursors, aerosol optical parameters and UV radiation








Table S2. Seasonal and annual average values of pollutants and meteorological elements
	
	winter
	spring
	summer
	autumn
	all

	EC(μg·m-3)
	2.930945
	0.870782
	0.718323
	1.894638
	1.469209

	OC(μg·m-3)
	17.36925
	5.062473
	3.674723
	8.747435
	8.012738

	PM2.5(μg·m-3)
	68.89608
	40.55211
	24.72537
	50.17681
	44.90739

	PM10(μg·m-3)
	122.3976
	95.21183
	57.85097
	101.1733
	92.65555

	PM1(μg·m-3)
	45.3236
	20.41096
	15.26755
	34.02398
	27.52674

	TSP(μg·m-3)
	144.8419
	119.3821
	70.94252
	127.5526
	113.646

	CO(mg·m-3)
	2.532199
	1.11765
	1.163685
	1.27047
	1.523891

	NO(μg·m-3)
	49.97567
	17.127
	15.25517
	40.75945
	29.17335

	NO2(μg·m-3)
	78.47444
	40.72486
	31.69059
	69.89302
	53.01887

	NOx(μg·m-3)
	154.9855
	66.99746
	54.65575
	115.1519
	94.5738

	O3(μg·m-3)
	43.36361
	98.75176
	114.5893
	53.26787
	81.08271

	SO2(μg·m-3)
	35.29658
	16.05494
	18.14689
	20.05681
	22.21665

	TVOC(ppb)
	78.3474
	58.95997
	77.77812
	65.80396
	71.23285

	P(hPa)
	84.65305
	84.16312
	83.7181
	84.54278
	84.22896

	RH(%)
	39.37716
	22.53855
	36.76717
	44.91571
	34.76466

	WS(m·s-2)
	0.59228
	1.031665
	1.064607
	0.7566
	0.880652

	WD(°N)
	167.5449
	178.2015
	161.8399
	164.0887
	168.3954

	T(°C)
	2.033474
	17.41421
	25.87115
	13.79801
	15.23918

	ABS(Mm-1)
	56.35974
	23.65104
	20.06025
	43.22214
	34.65745

	SCA(Mm-1)
	336.8182
	135.5294
	83.28055
	220.8477
	192.6707

	SSA
	0.865555
	0.854517
	0.803238
	0.825898
	0.839677

	MAE(m2·g-1)
	0.784331
	0.586052
	0.88777
	0.994473
	0.793382

	MSE(m2·g-1)
	4.909806
	3.361963
	3.765543
	4.793405
	4.13565

	SIAs(μg·m-3)
	29.41624
	10.45606
	8.483829
	19.92055
	15.98394

	SOC(μg·m-3)
	14.23576
	4.13151
	2.906754
	6.721849
	6.441991

	NOR
	0.107973
	0.089142
	0.073087
	0.084531
	0.088151

	SOR
	0.178246
	0.193683
	0.133213
	0.200767
	0.174666

	SOLAR(W·m-2)
	268.5712
	473.6196
	511.4442
	324.44
	411.8058

	UVA(W·m-2)
	14.04691
	24.42822
	28.39166
	17.83938
	22.09689

	UVB(W·m-2)
	0.167819
	0.491266
	0.725863
	0.354778
	0.464027
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Fig S2. Correlations of aerosol and its optical parameters with ozone in each season















The responses of surface ozone to aerosol parameters were first investigated by studying the daytime evolution of ozone and UV radiation under low, moderate, and high levels of aerosol parameters of PM2.5, scattering and absorption coefficients, and SSA (Fig. S3, Fig. S4).Obvious differences in ozone were found under different aerosol parameter levels in winter and autumn, while different aerosol parameter levels led to no significant change in the daytime evolution of ozone in spring and summer. This was mainly caused by the relatively high aerosol loading in winter and autumn but low aerosol loading in spring and summer, which was further demonstrated by the daytime evolution of UV radiation that also exhibited obvious differences in winter and autumn but no significant change in spring and summer under different aerosol parameter levels (Fig. S4). Thus, the responses of surface ozone to aerosol scattering and absorption will be analyzed mainly using data from winter when aerosol loading is the highest.
[image: ]
Fig S3. Daytime evolution of ozone under low, moderate and high levels of aerosol parameters of (a-d) PM2.5; (e-h) scattering coefficient; (i-l) absorption coefficient; and (m-p) SSA in each season

[image: ]
Fig S4. Daytime evolution of UV radiation under low, moderate and high levels of aerosol parameters of (a-d) PM2.5; (e-h) scattering coefficient; (i-l) absorption coefficient; and (m-p) SSA in each season
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Fig S5. Correlations of SIAs, EC, OM and ozone in each season
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Fig S6. Diurnal variations of ozone, SOR, SO2 and SO42- in summer
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Fig S7. Diurnal variations of ozone, NOR, NO2 and NO3- in summer
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