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25 Figure S1: The satellite map of Gucheng site (Generated by ArcGIS and python code).
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Figure S2: The influences of wind dead-bands (wo) on REA-H20 (a, d), REA-CO:z (b, ) and REA-heat (c, f) fluxes in the daytime
(a-c) and nighttime (d-f) from 12 February to 18 June, driven by EC raw data with a constant b = 0.60. F* and F represent the
REA fluxes with and without wo, respectively. The linear regressions and correlation coefficients (r) between F* and
F are inset in each figure, and n is the total number of the valid fluxes.
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Figure S3: The comparison of Oz concentration in the updraft and downdraft reservoirs during 10-11 May.
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40 Figure S4: The results of multipoint calibration in the updraft and downdraft reservoirs.
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Figure S5: The comparison of CO2 (a), H20 (b) and heat (c) fluxes driven by EC theory and REA technique with a constant b =
45 0.60 and wo. The linear regressions and correlation coefficients (r) between two fluxes are inset in each figure.
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Figure S6: Timeseries of NO (a) and NOz2 (b) concentration from 18 March to 2 June.



50

100
4
e 50
1.0 L=
- g &
i o =
0.0 2| =
"o 0.5 200 4
E 10 gl
S_52 100 E| §
Y =1y 9
=-25 ol =
= 3.0 o £13
= )
0.0 c? Z
100 ~ 5
0.5
50 4

-1.0

0

| : | : I : 1 : i 0 ] -
05-18 05-19 05-20 05-21 05-22 05-23

Figure S7: Variations of Oz flux (purple lines), concentration (orange lines), NO2 concentration (green lines) during (a) 8-13 April,
(b) 27 April-1 May and (c) 18-22 May, with shades representing daytime hours.
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Figure S8: Variations of nighttime averaged Oz deposition velocity (Va, blue circle lines), H20 flux (Fg,q, green lines) and NO
60 concentration (red lines) during 18 March-2 June.

0.024 T

~
T

0.016?“

- -
=0
0.008 -
=

e —
0.000




Table S1: Winter wheat phenology at GC during 2022-2023.

Stage Sowing Emergence Three-leaf Tillering Dormancy Greening Standing
Date 2022.10.18 2022.10.28 2022.11.19 2022.11.29 2023.03.02 2023.03.21
Stage Elongation Booting Heading Flowering Milk-ripe Ripening Harvest
Date 2023.04.01 2023.04.15 2023.04.27 2023.05.05 2023.05.25 2023.06.11 2023.06.18
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65 Table S2: Summary of selected Oz deposition velocity (Va).

Surface ] Vy ]
Date Metrics Site Method References
type (cms?)
Wheat 2016.3.16-5.30 Mean 0.39 Nanjing, China EC (Xu et al., 2018)
2012.3.7-6.7 Day Mean 0.42 Yucheng, China EC (Zhu et al., 2015)
Night Mean 0.14
Maize 2011.8.9-9.28 Day mean 0.29 Yucheng, China EC (Zhu et al., 2014)
Night mean 0.09
2002 summer Mean 05 Grignon, France EC (Lamaud et al.,
' 2009)
Potato 2006 summer Mean 0.66 Scotland, England EC (Coyle et al., 2009)
Grassland May 2000 Mean Braunschweig, EC (M&z&aos et al.,
0.2240.22
Germany 2009)
May 2001- Nov. 2004 Median 0.4840.37 Scotland, England FG/EC (Coyle, 2005)
Moorland 1995-1998 Mean, at 0- 075 Auchencorth FG/EC (Fowler et al., 2001)
40 ppb ' Moss, Scotland
1995-1998 Mean, at 40- 04
80 ppb '
Forest 2000-2009 Range 0.11-0.42  Hyytida Finland EC (Rannik et al., 2012)
1993-2000 Median 0.30 Massachusetts, EC (Wu et al., 2015)
0.35 America FG¢
0.35 FG¢
0.62 FG®
Soil 2001.4.30-5.31 Mean 0.21#.21  La Crau, France EC (Stellaetal., 2019)
2008-20102 Lamasquere,
0.2940.33
France
2007.10.19-2008.3.4 La Cape Sud,
0.2640.20
France
2011.3.17-5.5 0.3640.28  Lusignan, France
2014.3.24-4.14 0.6140.48 Turro, Italy
Sea 2006-2008 Range Gulf of Mexico EC (Bariteau et al.,
0.01-0.24
2010)
2006-2008 Range 0.009- —b EC (Helmig et al.,

11
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0.034 2012)

EC represents eddy covariance (EC) method, and FG refers flux-gradient (FG) approach.

2 The specific observation periods includes 2008.4.24-5.26, 2008.11.20-12.18, 2009.11.14-2010.5.12 and 2010.9.29-11.9.
b The seas includes The Gulf of Mexico, Eastern Pacific Ocean, Western Atlantic Ocean and Southern Ocean.

¢ Modified micrometeorological gradient method.

dModified Bowen ratio gradient method.

¢ Aerodynamic gradient method.
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Table S3: The relationships of Oz deposition velocity (V) and friction velocity (u+), soil volumetric water content (soil VWC) at
75 different ranges of LAI.

Slope Intercept Std. Err. p-value r n
Vi~ U« LAI<1 0.84 0.09 0.32 0.00 0.39 158
1<LAI<2 1.13 0.04 0.67 0.00 0.45 48
2<LAI<3 2.36 0.01 0.40 0.00 0.57 282
LAI=3 191 0.15 0.49 0.00 0.42 285
Vq ~ soil VWC LAI>3.0 4.42 -1.23 1.01 0.00 0.46 285
LAI>3.5 7.25 -2.30 2.02 0.00 0.46 186
LAI>4.0 8.44 -2.86 2.40 0.00 0.52 132
LAI>4.5 15.32 -5.86 5.61 0.00 0.67 39

13
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Supplementary Method: The impact evaluation of the chemical reaction on Oz flux measurement.

The comparison between the total residence time of the REA system and the chemical reaction time was used to evaluate
to the influence of the chemical reaction on Oz flux measurement. In the two shade channels, Oz mainly reacted with NO,
which could occur in minutes in agricultural fields (Zhang et al., 2024). In our study, since there was no simultaneous
observation of the NO concentration in the two channels, we calculated the lifetime (T pem) Of O3 reacting with NO
using the ambient NO concentration, and the actual 7., in the two channels would be larger than the estimated

values.
1
Tchem = mv Eq. (Sl)
k, =0.444 x eXp(1360/(TAir + 273.15)), Eq. (S2)

where Cy, is NO concentration, ppb; k,. is the reaction rate constant, ppb* s (Walton et al., 1997); T,;, is the air
temperature.

From 18 March to 2 June, NO concentration ranged from 0.1 ppb to 23.3 ppb with an average of 0.8 £+ 1.8 ppb. The
calculated T p0m OF Oz in the atmosphere ranged from 141 s to 31559 s, with an average of 8893 s, which were
remarkably higher than the total residence time (~ 10 s) from tip of the inlet to the point of O3 detection the REA
system. It indicated that the chemical Oz consumption in the two channels would be minor and might have a marginal
effect on flux measurements.

14
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