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Tables:
[bookmark: _Toc63456933]Table S1. A brief comparison of OH production rate through HONO/O3 photolysis from literature (Ratio = P(OH) via HONO photolysis/ P(OH) via O3 photolysis).
	Location
	Lon, Lat
	Year
	Season
	P(OH) via HONO photolysis
	P(OH) via O3 photolysis
	Ratio
	Reference

	New York City, US
	40.73°N, 73.82°W
	2004
	Winter
	4.22 ppb day-1
	0.09 ppb day-1
	~48
	(Ren et al., 2006a)

	Whiteface Mountain, US
	44.39°N, 73.86°W
	2002
	Summer
	5.54 ppb day-1
	4.89 ppb day-1
	~1.1
	(Ren et al., 2006b)

	Guangzhou, CN
	23.13°N, 113.26°E
	2006
	Summer
	9.10 ppb h-1 (11:00–14:59)
	1.60 ppb h-1 (11:00–14:59)
	~5.7
	(Lu et al., 2010)

	Backgarden, CN
	23.5°N, 113.02°E
	2006
	Summer
	0.97 ppb h-1 (11:00–14:59)
	1.72 ppb h-1 (11:00–14:59)
	~0.6
	(Lu et al., 2010)

	Santiago, CL
	33.45°S 70.67°W
	2005
	Winter/
Summer
	6.23/5.60 ppb h-1 (daytime average)
	0.01/0.27 ppb h-1 (daytime average)
	~623/
~20.7
	(Elshorbany et al., 2010)

	Beijing, CN
	39.99°N, 116.31°E
	2007
	Summer
	3.0 ppb h-1 (daytime average)
	0.4 ppb h-1 (daytime average)
	~7.5
	(Liu et al., 2012)

	Palaiseau, FR
	48.72°N, 2.21°E
	2009
	Summer
	0.25 ppb h-1 (daytime average)
	0.16 ppb h-1 (daytime average)
	~1.5
	(Michoud et al., 2012)

	New York City, US
	40.73°N, 73.82°E
	2009
	Summer
	0.31 ppb h-1 (daytime average)
	0.23 ppb h-1 (daytime averaged)
	~1.4
	(Lin et al., 2012)

	Concordia station, Antarctic 
	75.10°S, 123.31°E
	2011-2012
	Summer
	0.29 ppb h-1 (noontime)
	0.02 ppb h-1 (noontime)
	~12.8
	(Kukui et al., 2014)

	Los Angeles, US
	34.14°N, 118.12°W
	2010
	Summer
	0.44 ppb h-1 (noontime)
	1.20 ppb h-1 (noontime)
	~0.36
	(Young et al., 2012)

	Houston, US
	29.72°N, 95.34°W
	2009
	Spring
	~0.6 ppb h-1 (noontime)
	~1.5 ppb h-1 (noontime)
	~0.4
	(Ren et al., 2013)

	Tung Chung, CN
	113.93°E, 22.30°N
	2011
	Summer-autumn
	~1.6 ppb h-1 (daytime average)
	~1.2 ppb h-1 (daytime average)
	~1.3
	(Xue et al., 2016)

	London, UK
	51.52°N, 0.21°W
	2012
	Summer
	1.66 ppb h-1 (11:00–14:59)
	0.51 ppb h-1 (11:00–14:59)
	~3.3
	(Whalley et al., 2018)

	Nanjing, CN
	118.°570 E, 32°070 N
	2017-2018
	1-year
	1.16 ppb h−1 (08:00–16:00)
	0.41 ppb h−1 (08:00–16:00)
	~2.8
	(Liu et al., 2019)

	Shenzhen, CN
	22.60°N, 113.97°E
	2018
	Autumn
	~1.3 ppb h-1 (daytime average)
	~0.5 ppb h-1 (daytime average)
	~2.6
	(Yu et al., 2020)

	Dongying, CN
	37.75°N, 118.97°E
	2017
	Summer
	0.5 ppb h-1 (daytime average)
	1.2 ppb h-1 (daytime average)
	~0.4
	(Chen et al., 2020)

	Dongying, CN
	37.75°N, 118.97°E
	2017
	Winter-spring
	~0.25 ppb h-1 (daytime average)
	~0.07 ppb h-1 (daytime average)
	~3.5
	(Gu et al., 2020)

	Nanjing, CN
	32.20°N, 118.71°E
	2015
	Winter
	0.95 ppb h-1 (monthly average)
	0.33 ppb h-1 (monthly average)
	~2.9
	(Zheng et al., 2020)

	Changzhou, CN
	31.8°N, 119.9°E
	2017
	Spring
	~2.7 (noontime)
	~6.7 (noontime)
	~0.4
	(Shi et al., 2020)

	Shanghai, CN
	121.5° E, 31.33° N
	2018
	Summer
	~0.6 ppb h-1 (noontime)
	~1.1 ppb h-1 (noontime)
	~0.6
	

	Heshan, CN
	22.73° N, 112.93° E
	2014
	Autumn
	~1.3 ppb h-1 (noontime
	~0.6 ppb h-1 (noontime
	~2.2
	(Tan et al., 2019)

	Beijing, CN 
	39.99°N, 116.5°E
	20171-2018
	Winter
	1.0 ppb h-1 (noontime
	0.1 ppb h-1 (noontime
	~10
	(Ma et al., 2019)

	Chongqing, CN
	106.57°E, 29.64°N
	2015
	Summer
	0.57 ppb h-1 (daytime average)
	0.33 ppb h-1 (daytime average)
	~1.7
	(Tan et al., 2019)

	Hong Kong, CN
	22.22°N, 114.25°E
	2012
	Autumn-winter
	/
	/
	~0.5
	(Li et al., 2018)

	Hong Kong, CN
	22.32°N, 114.17°E
	2015
	Spring
	13.4 ppb h-1 (daytime average)
	0.22 ppb h-1 (daytime average)
	~60
	(Yun et al., 2017)

	Shanghai, CN
	31.3°N, 121.48°E
	2013
	Summer
	1.2 ppb h-1 (noontime
	0.4 ppb h-1 (noontime
	~3
	(Nan et al., 2017)





[bookmark: _Toc63456934]Table S2. A brief summary of modelling studies considering potential HONO sources and the corresponding enhancement of O3 induced by the considered potential HONO sources.
	Study site
	Study period
	Model
	Mechanism
	O3 enhancement (ppb)
	Reference

	Los Angeles
	August, 1987
	UAM
	CB-IV
	1–9
	(Calvert et al., 1994)

	Houston
	September, 1993
	CTM
	MOZART-v2
	7
	(Lei, 2004)

	Beijing
	June, 2000
	CMAQ-MADRID
	CB-IV
	67(maximum)
	(Xu et al., 2006)

	Northeast Philadelphia
	July, 2001
	CMAQ
	CB05
	2.4
	(Sarwar et al., 2008)

	U.S.
	July, 2001/2002
	CMAQ
	CB05
	6–9
	(Sarwar et al., 2009)

	Mexico City
	Marh, 2006
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]WRF-Chem
	SAPRC 99
	6
	(Li et al., 2010)

	BTH
	August, 2007
	WRF-Chem
	CBM-Z
	3–10
	(Li et al., 2011)

	Houston
	August-Sep., 2006
	CMAQ
	SAPRC 99
	11(maximum)
	(Czader et al., 2012)

	Global
	/
	EMAC
	MECCA1
	6
	(Elshorbany et al., 2012)

	Pearl River Delta
	October, 2004
	CMAQ
	CB05
	6
	(Zhang et al., 2012)

	North China Plain
	August, 2007
	WRF-Chem
	CBM-Z
	2.0–4.9
	(An et al., 2013)

	BTH
	August, 2007
	WRF-Chem
	CBM-Z
	6
	(Tang et al., 2014)

	Houston
	April, 2009
	CAMx
	CB06
	3.9
	(Couzo et al., 2015)

	Pearl River Delta
	August, 2011
	WRF-Chem
	CBM-Z
	2.4–6.7
	(Zhang et al., 2016)

	China
	June-July, 2014
	WRF-Chem
	CBM-Z
	2.9–6.2
	(Zhang et al., 2017)

	Global
	January, April, July and October, 2015
	GEOS-Chem
	CB05
	10 (winter)
	(Lu et al., 2018)

	Pearl River Delta
	January, 2017
	CMAQ
	CB05e51
	24
	(Fu et al., 2019)

	BTH
	August, 2006
	WRF-Chem
	MOZART-4
	4-5
	(Zhang et al., 2019)

	Eastern China
	July,2013  October,2015
	WRF-Chem
	MOZART-4
	8-37(summer); 
1–19(winter)
	(Guo et al., 2020)

	Eastern China
	February, 2017
	WRF-Chem
	MOZART-4
	6-7
	(Zhang et al., 2020)

	North China Plain
	March to May, 2016
	WRF-Chem
	MOZART-4
	8.1
	This work (wheat)

	North China Plain
	July to September, 2016
	WRF-Chem
	MOZART-4
	8.2
	This work (maize)





[bookmark: _Toc63456935]Table S3 Statistics of wheat/maize yields (Ton) in 2016 in China (from National Bureau of Statistics of China).
	Province
	Wheat yield
	Maize yield
	NCP region

	Henan
	3.47x107
	1.75x107
	√

	Shandong
	2.34x107
	2.07x107
	√

	Hebei
	1.43x107
	1.75x107
	√

	Anhui
	1.39x107
	4.62x106
	√

	Jiangsu
	1.12x107
	2.34x106
	√

	Xinjiang
	7.23x106
	6.85x106
	

	Shaanxi
	4.45x106
	5.45x106
	

	Hubei
	4.28x106
	2.97x106
	

	Sichuan
	4.13x106
	7.93x106
	

	Shanxi
	2.73x106
	8.89x106
	

	Gansu
	2.68x106
	5.61x106
	

	Neimenggu
	1.70x106
	2.14x107
	

	Yunnan
	8.94x105
	7.57x106
	

	Tianjin
	6.09x105
	1.18x106
	√

	Guizhou
	5.97x105
	3.24x106
	

	Ningxia
	4.09x105
	2.16x106
	

	Qinghai
	3.31x105
	1.81x105
	

	Heilongjiang
	2.90x105
	3.13x107
	

	Zhejiang
	2.54x105
	3.05x105
	

	Xizang
	2.31x105
	2.70x104
	

	Chongqing
	1.96x105
	2.65x106
	

	Shanghai
	1.21x105
	2.10x104
	

	Beijing
	8.50x104
	4.32x105
	√

	Hunan
	5.90x104
	1.89x106
	

	Jiangxi
	2.60x104
	1.30x105
	

	Liaoning
	2.20x104
	1.47x107
	

	Guangxi
	1.10x104
	2.79x106
	

	Fujian
	6.00x103
	2.18x105
	

	Guangdong
	3.00x103
	8.10x105
	

	Jilin
	1.00x103
	2.83x107
	

	
	
	
	

	Total
	1.29x108
	2.20x108
	




[bookmark: _Toc63456936]Table S4. Model performance statistics for hourly HONO mixing ratios at the rural/urban site in July of 2016.

	Case
	Concentrations (ppb)
	MB (ppb)
	NMB (%)
	RMSE (ppb)
	IOA

	Obs
	0.43/0.63
	/
	/
	/
	/

	Base
	0.01/0.02
	-0.42/-0.61
	-97.67/-96.83
	0.55/0.87
	0.43/0.43

	6S
	0.60/0.55
	0.17/-0.08
	23.33/-12.70
	0.53/0.63
	0.65/0.67










[bookmark: _Toc63456937]Table S5. The averaged diurnal HONO mixing ratios (ppb) at the two observational sites for cases Base and 6S, and observations.
	Hour
	Base
(rural)
	6S
(rural)
	Obs
(rural)
	
	Base
(urban)
	6S
(urban)
	Obs
(urban)

	0
	0.006
	1.235
	0.711
	
	0.004
	1.255
	0.923

	1
	0.006
	1.328
	0.75
	
	0.004
	1.270
	0.903

	2
	0.006
	1.368
	0.765
	
	0.004
	1.285
	1.021

	3
	0.006
	1.356
	0.778
	
	0.004
	1.256
	0.981

	4
	0.006
	1.307
	0.737
	
	0.003
	1.261
	1.103

	5
	0.006
	1.264
	0.727
	
	0.003
	1.329
	1.178

	6
	0.006
	1.167
	0.611
	
	0.006
	1.068
	0.962

	7
	0.012
	0.614
	0.535
	
	0.012
	0.395
	0.687

	8
	0.021
	0.279
	0.354
	
	0.021
	0.215
	0.511

	9
	0.028
	0.223
	0.259
	
	0.035
	0.167
	0.347

	10
	0.035
	0.207
	0.192
	
	0.052
	0.165
	0.395

	11
	0.036
	0.179
	0.187
	
	0.057
	0.148
	0.242

	12
	0.032
	0.130
	0.214
	
	0.047
	0.111
	0.207

	13
	0.023
	0.103
	0.172
	
	0.038
	0.092
	0.187

	14
	0.017
	0.086
	0.159
	
	0.029
	0.079
	0.203

	15
	0.013
	0.077
	0.167
	
	0.024
	0.079
	0.207

	16
	0.011
	0.072
	0.164
	
	0.020
	0.077
	0.291

	17
	0.009
	0.070
	0.178
	
	0.015
	0.090
	0.331

	18
	0.006
	0.087
	0.211
	
	0.010
	0.090
	0.363

	19
	0.006
	0.199
	0.300
	
	0.006
	0.122
	0.554

	20
	0.006
	0.41
	0.387
	
	0.005
	0.264
	0.511

	21
	0.005
	0.641
	0.515
	
	0.005
	0.572
	0.653

	22
	0.005
	0.867
	0.644
	
	0.004
	0.828
	0.76

	23
	0.005
	1.082
	0.684
	
	0.004
	1.089
	0.82

	mean
	0.013
	0.598
	0.433
	
	0.017
	0.554
	0.597






















[bookmark: _Toc63456938]Table S6. Model performance statistics for 69-site-averaged diurnal O3 mixing ratios (±SD) (ppb) during wheat and maize growing seasons.
	Hour
	wheat Base
	wheat 6S
	wheat Obs
	maize Base
	maize 6S
	maize Obs

	0
	9.7(±5.9)
	12.7(±7.5)
	27.5(±10.1)
	11.9(±4.9)
	15.4(±6.7)
	28.6(±7.9)

	1
	9.6(±5.7)
	12.6(±7.3)
	25.9(±9.8)
	11.5(±4.6)
	14.9(±6.1)
	26.7(±6.6)

	2
	9.2(±5.4)
	12.0(±7.0)
	24.1(±9.0)
	10.8(±4.0)
	13.9(±5.6)
	24.5(±6.1)

	3
	9.3(±5.2)
	12.1(±6.7)
	22.3(±8.1)
	10.3(±4.0)
	13.3(±5.3)
	22.4(±6.9)

	4
	9.2(±4.9)
	11.8(±6.3)
	21.0(±7.7)
	9.8(±3.9)
	12.5(±5.0)
	20.9(±6.4)

	5
	8.9(±4.6)
	11.5(±5.9)
	19.3(±7.1)
	9.1(±3.7)
	11.6(±4.6)
	18.9(±6.0)

	6
	9.7(±4.7)
	12.2(±5.9)
	18.6(±7.2)
	9.6(±3.7)
	12.0(±4.4)
	18.3(±5.7)

	7
	13.00(±5.6)
	15.7(±7.0)
	20.9(±7.9)
	14.7(±4.9)
	18.4(±6.4)
	21.1(±5.2)

	8
	18.1(±7.2)
	21.9(±9.0)
	26.9(±9.6)
	22.6(±6.9)
	28.2(±9.2)
	28.4(±7.0)

	9
	25.1(±8.7)
	30.3(±10.5)
	34.8(±10.5)
	31.5(±7.6)
	39.2(±10.6)
	38.4(±9.5)

	10
	32.3(±9.3)
	38.8(±10.9)
	43.1(±12.5)
	39.9(±8.8)
	48.8(±12.2)
	49.2(±10.9)

	11
	38.3(±10.2)
	45.7(±11.5)
	50.5(±13.9)
	48.1(±10.1)
	57.5(±13.6)
	58.7(±12.7)

	12
	43.7(±10.9)
	51.7(±12.1)
	56.7(±15.5)
	55.0(±11.2)
	64.4(±14.8)
	66.0(±15.9)

	13
	48.1(±11.3)
	56.4(±12.5)
	61.0(±16.1)
	60.2(±11.8)
	69.3(±15.5)
	70.3(±16.6)

	14
	51.4(±11.5)
	59.8(±12.7)
	63.1(±16.2)
	63.2(±12.2)
	72.0(±16.0)
	72.0(±18.5)

	15
	52.5(±11.7)
	60.9(±13.1)
	63.5(±16.5)
	64.4(±12.2)
	73.0(±16.3)
	72.0(±16.9)

	16
	52.0(±11.6)
	60.3(±13.1)
	62.5(±16.6)
	63.7(±12.2)
	72.1(±16.4)
	70.1(±16.4)

	17
	49.0(±11.8)
	57.1(±13.1)
	58.4(±16.4)
	59.4(±12.5)
	67.5(±16.4)
	65.5(±15.6)

	18
	37.6(±13.6)
	44.7(±14.6)
	51.4(±16.1)
	46.5(±15.2)
	53.7(±18.3)
	57.1(±13.9)

	19
	22.2(±11.3)
	27.7(±12.9)
	44.0(±15.0)
	31.4(±12.9)
	37.9(±15.3)
	491(±13.0)

	20
	15.5(±8.5)
	19.9(±10.3)
	38.7(±13.7)
	21.5(±8.9)
	26.8(±11.2)
	42.6(±10.6)

	21
	13.0(±7.6)
	16.9(±9.4)
	35.0(±12.6)
	17.1(±7.2)
	21.6(±9.2)
	37.8(±9.4)

	22
	11.4(±7.0)
	14.8(±8.7)
	32.1(±11.7)
	14.4(±6.2)
	18.4(±8.1)
	34.2(±7.8)

	23
	10.3(±6.5)
	13.5(±8.1)
	30.1(±11.0)
	12.6(±5.4)
	16.3(±7.3)
	31.5(±7.3)


[bookmark: _Toc63456939]


Table S7 Summary of RYLs calculated by the 14 ER equations in NCP.
	Crop
	Equations
	RYL Ranges
	RYL mean
	Median RYL

	Wheat
	AOT40_1
	0.010-0.155
	0.074
	0.073

	Wheat
	AOT40_2
	0.015-0.225
	0.108
	0.105

	Wheat
	AOT40_3
	0.021-0.319
	0.153
	0.149

	Wheat
	AOT40_4
	0.020-0.186
	0.110
	0.112

	Wheat
	M7_1
	0.009-0.052
	0.030
	0.031

	Wheat
	SUM06_1
	0.013-0.477
	0.207
	0.201

	Wheat
	SUM06_2
	0.000-0.459
	0.147
	0.133

	Wheat
	W126_1
	0.001-0.296
	0.117
	0.109

	Wheat
	W126_2
	0.000-0.254
	0.076
	0.063

	mean for wheat
	
	
	0.114
	0.108

	Maize
	AOT40_5
	0.013-0.057
	0.031
	0.031

	Maize
	AOT40_6
	0.024-0.106
	0.058
	0.057

	Maize
	M7_2
	0.001-0.024
	0.012
	0.012

	Maize
	M12
	0.002-0.065
	0.034
	0.034

	Maize
	W126_3
	0.000-0.082
	0.028
	0.025

	mean for maize
	
	
	0.033
	0.032





[bookmark: _Toc63456940]Table S8. Physical and chemical options in the WRF-Chem model used in this study
	Options
	WRF-Chem

	Advection scheme 
	Runge-Kutta 3rd order

	Boundary layer scheme
	YSU

	Cloud microphysics
	Lin et al. (1983)

	Cumulus parameterization
	New Grell scheme

	Land-surface model
	Noah

	Long-wave radiation
	RRTM

	Short-wave radiation
	Goddard

	Surface layer 
	Revised MM5 Monin-Obukhov scheme

	Aerosol option
	MOSAIC

	Chemistry option 
	Updated MOZART mechanism

	Photolysis scheme
	F-TUV
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[bookmark: _Toc63456941]Table S9 Simulation schemes in this study
	Case
	HONO source
	EVOCs
	ENOx
	Simulation duration

	Base
	default (OH + NO → HONO)
	default
	default
	Whole

	6S
	default + 6 potential HONO sources
	default
	default
	Whole

	Base_115VOCs
	default (OH + NO → HONO)
	↑15%
	default
	Wheat growing season

	6S_115VOCs
	default + 6 potential HONO sources
	↑15%
	default
	Wheat growing season

	Base_85NOx
	default (OH + NO → HONO)
	default
	↓15%
	Wheat growing season

	6S_85NOx
	default + 6 potential HONO sources
	default
	↓15%
	Wheat growing season

	6S_100α
	default + 6 potential HONO sources (α=100)
	default
	default
	July 01–August 12

	6S_200α
	default + 6 potential HONO sources s(α=200)
	default
	default
	July 01–August 12

	A
	Traffic emissions
	default
	default
	July 01–August 12

	B
	Soil emissions
	default
	default
	July 01–August 12

	C
	Indoor emissions
	default
	default
	July 01–August 12

	D
	NO2 heterogeneous reactions on aerosol surfaces
	default
	default
	July 01–August 12

	E
	NO2 heterogeneous reactions on ground surface
	default
	default
	July 01–August 12

	Nit_1
	Jnitrate/JHNO3 = 1
	default
	default
	July 01–August 12

	Nit_7
	Jnitrate/JHNO3 = 7
	default
	default
	July 01–August 12

	Nit_30
	Jnitrate/JHNO3 = 30
	default
	default
	July 01–August 12

	Nit_120
	Jnitrate/JHNO3 = 120
	default
	default
	July 01–August 12







[bookmark: _Toc63456942]Table S10. Performance metrics (index of agreement (IOA), RMSE (root-mean-square error) and MB (mean bias)) of the WRF-Chem model simulations (air temperature, relative humidity, wind speed and direction) for 410 meteorological sites in northern China during March 01 – May 31 (wheat growing season) and July 01 – September 30 (maize growing season) of 2016.
	
	IOA
	RMSE
	MB
	Reference

	T (℃)
	0.99
	1.55
	-0.24
	This work (wheat)

	
	0.95
	2.08
	0.64
	This work (maize)

	
	0.90
	2.5
	0.2
	(Wang et al., 2014)

	
	0.90
	/
	-0.9
	(Wang et al., 2010)

	
	0.88
	/
	0.5
	(Li et al., 2012)

	
	/
	3.1
	0.8
	(Zhang et al., 2012)

	RH (%)
	0.86
	11.80
	-9.94
	This work (wheat)

	
	0.80
	13.97
	-11.61
	This work (maize)

	
	0.78
	16.3
	-5.5
	(Wang et al., 2014)

	
	0.78
	/
	-1.3
	(Wang et al., 2010)

	
	0.86
	/
	-1.1
	(Li et al., 2012)

	
	/
	17.4
	-5.7
	(Zhang et al., 2012)

	WS (m s-1)
	0.63
	1.54
	1.42
	This work (wheat)

	
	0.56
	1.43
	1.27
	This work (maize)

	
	0.56
	2.5
	1.6
	(Wang et al., 2014)

	
	0.65
	2.1
	0.9
	(Wang et al., 2010)

	
	0.62
	1.5
	0.6
	(Li et al., 2012)

	
	/
	2.2
	1.1
	(Zhang et al., 2012)

	
	
	
	
	

	WD Bias
	0-45°
	45-90°
	>90°
	

	percentage
	50.17%
	23.32%
	26.51%
	This work (wheat)

	percentage
	52.73%
	23.69%
	23.58%
	This work (maize)
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[bookmark: _Toc63456943][bookmark: _Hlk46428311]Fig.S1 The relative contributions of the six potential HONO sources and the reaction of OH with NO to surface HONO mixing ratios for the 6S case at the rural site (a), the urban site (b) and the 69 NCP monitoring sites (c).
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[bookmark: _Toc63456944]Fig.S2 Comparison of simulated and observed hourly O3 averages for 69 monitoring sites in domain 2 during wheat (March-May) and maize (July-September) growing seasons in 2016.
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[bookmark: _Toc63456945]Fig.S3 Comparison of simulated regionally-averaged surface OH between base and 6S cases in NCP during wheat (a) and maize (b) growing seasons in 2016.
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[bookmark: _Toc63456946]Fig.S4 Comparison of simulated regionally-averaged surface HO2 between base and 6S cases in NCP during wheat (a) and maize (b) growing seasons in 2016.
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[bookmark: _Toc63456947]Fig.S5 Diurnal mean variations of O3 production rates and loss rates including major production and loss reactions, net O3 production rates for 69 monitoring sites in domain 2 during wheat (a, b) and maize (c, d) growing seasons in 2016 for the Base and 6S cases.
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[bookmark: _Toc63456948]Fig.S6 Summary of daily maximum 8-h (10:00-17:59) averaged surface O3 enhancements induced by the potential HONO sources during the wheat/maize growing season in NCP in 2016.
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[bookmark: _Toc63456949]Fig.S7 The wheat RY for the base and 6S cases and the corresponding RYL induced by the potential HONO sources calculated by ER equations AOT40_1 (a1–c1), AOT40_2 (a2–c2), AOT40_3 (a3–c3), AOT40_4 (a4–c4), M7_1 (a5–c5), SUM06_1 (a6–c6), SUM06_2 (a7–c7), W126_1 (a8–c8) and W126_2 (a9–c9) in NCP in 2016.
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[bookmark: _Toc63456950]Fig.S8 The maize RY for the base and 6S cases and the corresponding RYL induced by the potential HONO sources calculated by ER equations AOT40_5(a1–c1), AOT40_6(a2–c2), M7_2(a3–c3), M12(a4–c4) and W126_3(a5–c5) in NCP in 2016.
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[bookmark: _Toc63456951]Fig.S9 Comparison of diurnal mean simulations (Base, 6S, 6S_100α and 6S_200α) and observations of HONO at the rural (a) and urban (b) sites in NCP in 2016.
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[bookmark: _Toc63456952]Fig. S10 Comparison of diurnal mean simulations (Base, Nit_1, Nit_7, Nit_30 and Nit_120) of HONO for the rural (a) and urban (b) sites in NCP in 2016 (Jnitrate and JHNO3 denote the photolysis frequencies of nitrate and gas nitric acid, respectively).
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[bookmark: _Toc63456953]Fig.S11 Comparison of simulated (Base, 6S, Base_115VOCs and 6S_115VOCs cases, Base_85NOx and 6S_85NOx cases) and observed 69-site-averaged diurnal O3 (a), and the corresponding O3 enhancements (b) in the North China Plain during wheat growing seasons in 2016.
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[bookmark: _Toc63456954]Fig.S12 Box plots of the relative yield loss (RYL) induced by the potential HONO sources for the three emission scenarios (decreasing 15% NOx emissions, default emissions and increasing 15% VOC emissions) in NCP in 2016. The numbers at the top of the box plots denote the mean RYL value.
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[bookmark: _Hlk16500815][bookmark: _Toc63456955]Fig.S13 Comparison of simulated and observed hourly-averaged NO2 for 69 monitoring sites in domain 2 during wheat (March-May) and maize (July-September) growing seasons in 2016.
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[bookmark: _Toc63456956]Fig.S14 Comparison of simulated and observed diurnal mean variations of NO2 for 69 monitoring sites in domain 2 for wheat (a) and maize (b) during growing seasons in 2016.
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