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The strong nearly linear correlation between OH and J(O'D) was firstly proposed by
Rohrer and Berresheim (2006), based on the observations in a lightly polluted site,
where the reaction of HO> with NO contributes most of OH radicals. This relationship
has been also verified by the OH campaigns in the polluted area of China, where the
most striking feature is the almost equal slope of the OH-J(O'D) relation for different
locations and seasons (Rohrer et al., 2014;Tan et al., 2017;Tan et al., 2018).

The coefficients a, b and ¢ in Eq. (2) characterize the average conditions of OH
chemistry at a specific location. As listed in Table S1, the value of coefficient b is
mainly distributed around 1, showing that OH is strongly linearly correlated with
J(O'D) in general (r>0.85 in different observations), which was also derived by
theoretical deduction through simplifying the reaction scheme for the chemical regime,
in the study of Rohrer and Berresheim (2006). It should be noted out that the term
J(O'D)P reflects the combined effects of all photolytic processes—for example, the
photolysis of ozone, NO2, HONO, H20, and HCHO.

The pre-exponential coefficient, a, is thought to condense the dependences of OH on
reactants (NOyx, VOCs etc). Based on the available measurements, the values of
coefficient a do not show great differences on various spatial and temporal scales,
especially in the polluted areas of China. We can make assumptions that the
comprehensive impact of reactants on OH cannot compete with that of UV light to
OH, and the chemical environments of OH are similar. The not significant diversity of
coefficient a has been proved partly from observations and models in Rohrer and
Berresheim (2006) and Rohrer et al. (2014).

The light-independent OH, represented by the coefficient c, is variable. It seems that
the value of coefficient ¢ in polluted areas is higher than that in clean areas, and the
value of coefficient ¢ in summer is higher than that in winter (Table S1), probably due
to the variability of the strength of nighttime ozone reacting with biogenic or
anthropogenic VOCs. It should be noted that the variance of the coefficient ¢ has little
effect on the calculated OH radicals under strong solar radiation.

Table S1. the summary of the coefficients a, b, ¢ of Eq. (2) in different OH
observation campaigns with respect to the relation between OH and J(OD)

a b c
Location Time Ref.
[10%cm3] [10%cm™]
Germany
| 19992003 2.4 093 0134001 1
(48°N , 11°E) rur
G
ermany rural Aug 1994 3.9 095 0044001 2
(54°N , 12°E )
Atlantic
! marine Oct/Nov 1996 1.4 13 020+021 3

(5°N-40°S , 26°W)



Germany

rural/urban Jul/Aug 1998 2 0.92 0.43+0.02 4
(53°N , 13°E) g
Crete marine/rural  Aug 2001 7.2 0.68  0.01+005 5
(35°N , 25°E) 9 ‘ ' S
Guangzhou, China 5.6 068~ 23

rural Jul 2006 6
(23.5°N, 113.0°E) 4.0 18 24
Beijing, China 4.4 0.88% 1.4

suburban Aug 2006 7
(39.5° N, 116.3°E) 9 4.0 18 1.6
Wangdu, China rural Jun 2014 45 1 1 8
Beijing, China

ing, LA suburban Jan/Mar 2016 4.33 1 0.22 9

(40.4°N, 116.7° E)

1: Rohrer and Berresheim (2006); 2: Holland et al. (1998); 3: Brauers et al. (2001); 4: Holland et al.
(2003); 5: Berresheim et al. (2003); 6: Lu et al. (2012); 7: Lu et al. (2013); 8: Tan et al. (2017); 9: Tan
etal. (2018)

A: nonlinear fit; B: linear fit.

In this study, we set a fixed value for the coefficients a and b and seasonal change
values for coefficient c to calculate the concentration of OH radicals, based on the OH
observations in the PRD and Beijing, China. To estimate the influence of the
uncertainty of the coefficients in Eq. (2), we calculate the OH radicals for a certain
value of J(O'D) under the permutations and combinations of different values of the
coefficients, where the coefficient a varies from 1X10° cm™ to 8X10° cm?, the
coefficient b varies from 0.6 to 1.3, and the coefficient ¢ varies from 0 to 2.5X10°
cm3. As showed in Fig. S1(a), the errors of OH increase with the increase of J(O'D),
but the ratios of error to mean value of OH radicals are in an acceptable range of
0.37-0.55.

Regarding to the effect of the uncertainty of calculated OH on the strength of missing
daytime source (Punknown), We derive Punknown from Eq. (10) based on the permutations
and combinations of OH radicals, J(HONO), and HONO. According to the
observations, the variances of OH and J(HONO) depend on J(O'D), meaning that
each of these values has a lower and upper limit for a certain value of J(O1D) (Fig.
S1(a) and Fig. S1(b)). And for the same reason, the concentration of HONO has a
lower and upper limit for a certain value of NO (Fig. S1(c)). For each preset values of
J(O'D) and NO, we can calculate the average and standard deviation of Punknown. AS
showed in Fig. S1(d), in such a chemical environment at our research site, the errors
of Punknown Caused by the calculated OH radicals are lower than 1 ppb/h. In the case of
low concentration of NO and high value of J(O'D), the error of Punknown from OH will
be restrained significantly. This result shows that it's a good way to reduce the
uncertainty of Punknonw by selecting data from 10:00 to 14:00 LT every day.
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Fig. S1. (a) The average concentration and standard deviation of OH radicals derived from Eq. (2)
by changing the values of coefficients a, b, c; (b) the relationship of calculated JJHONO) and
J(O'D); (c) the relationship of observed HONO and NO based on diurnal variations (10:00-14:00
LT); (d) the standard deviation of the strength of missing daytime source (Std of Punknown) under
various values of J(O'D) and NO, and the solid isolines show the ratio of standard deviation to
mean value of Pynknown. The colored and shaped markers in (c) and (d) represent the situations
during different seasons.

Table S2. the emission ratios AHONO/ANOx in 55 selected fresh plumes, r is the
correlation coefficient between AHONO and ANOx.

Start Time Duration(min)  ANO/ANOx r AHONO/ANOK(%)
11/15/2017 19:50 20 0.88 1.00 0.51
11/15/2017 20:50 30 1.00 0.97 0.42
11/15/2017 21:40 30 1.05 0.91 0.59
11/20/2017 21:50 110 0.91 0.90 0.79
11/21/2017 03:10 70 1.06 0.97 0.33
11/22/2017 05:40 30 1.14 0.93 0.35
11/23/2017 06:00 20 1.10 1.00 0.26
11/23/2017 19:30 110 1.09 0.92 0.67



11/24/2017 01:50
11/24/2017 17:20
11/28/2017 23:30
12/01/2017 01:10
12/03/2017 04:40
12/03/2017 23:00
12/07/2017 01:40
12/07/2017 05:40
12/07/2017 06:40
12/08/2017 19:40
12/08/2017 23:30
12/09/2017 20:20
12/11/2017 04:10
12/11/2017 07:10
12/17/2017 19:40
12/18/2017 03:10
12/20/2017 23:50
12/21/2017 01:20
12/21/2017 03:20
12/23/2017 07:10
12/23/2017 17:10
12/25/2017 02:00
12/26/2017 20:20
12/28/2017 22:40
01/10/2018 22:20
01/20/2018 23:50
01/21/2018 03:00
01/21/2018 19:20
01/30/2018 23:00
01/31/2018 04:10
01/31/2018 18:30
03/22/2018 03:30
04/10/2018 21:40
04/15/2018 20:50
04/27/2018 03:10
05/12/2018 19:20
05/30/2018 02:50
07/04/2018 02:20
09/28/2018 19:30
09/28/2018 21:40
09/29/2018 23:40
10/11/2018 01:20
10/22/2018 21:50
10/26/2018 22:50

20
20
40
120
20
30
50
20
20
20
120
120
30
20
120
90
40
40
40
30
60
110
20
100
120
120
70
50
40
70
20
110
110
50
20
30
30
20
20
40
20
120
20
110

1.23
0.91
1.07
1.07
1.00
1.12
1.12
0.85
0.93
1.08
1.10
0.89
1.13
1.13
1.04
1.09
1.15
121
1.28
0.96
1.08
1.05
1.05
1.02
1.02
1.20
1.01
1.03
1.09
1.16
0.96
0.87
0.91
0.94
1.03
0.88
0.88
0.91
0.94
0.99
0.92
0.96
0.94
1.07

0.94
0.98
0.91
0.91
0.97
0.93
0.96
0.93
0.98
0.99
0.93
0.90
0.92
0.94
0.96
0.94
0.95
0.90
0.95
0.97
0.97
0.91
0.99
0.92
0.95
0.93
0.98
0.98
0.94
0.90
0.96
0.94
0.94
0.97
0.99
0.92
1.00
1.00
0.96
0.98
1.00
0.92
0.99
0.90

0.63
0.48
0.82
0.64
0.29
191
0.68
0.42
0.63
0.98
0.74
0.74
0.93
0.97
1.02
0.59
0.97
0.98
1.52
1.09
111
0.81
0.96
1.29
1.05
1.36
0.66
0.38
0.67
0.67
0.74
0.44
1.02
1.47
0.46
1.21
1.50
0.42
1.37
0.80
0.33
0.65
0.42
0.92



10/27/2018 21:00 30 1.00 0.91 0.63
10/28/2018 00:00 70 0.99 0.91 0.58
11/21/2018 04:10 70 0.95 0.94 0.51
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Fig. S2. Time series of HONO, NO, NO;, HONO/NOy in Nanjing from November 2017 to
November 2017. The data gap is mainly due to the maintenance of the instruments

When % is approximately equal to zero, usually occurring around noon, the
daytime HONO concentration reaches a photo stationary state, so the production rate
of HONO from missing source can be calculated by the following equation, deformed
by Eqg. (10) :

)

unknown

HONO

unknown

A%
J(HONO) + Ky on0,0n [OH] + %

As mentioned by Kleffmann et al. (2005) and Lee et al. (2013), the judgment of
quasi-steady state can bring great uncertainty, so several stringent conditions are used

to selected data: (1) the absolute value of %w.os ppb/h; (2) hours around

midday (10:00-14:00 LT); (3) rainless and cloudless day (UVB>0.2 W/m?);

Then we can derive the OH production rate from the missing HONO, which has been
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Fig. S4. Correlations between the strength of missing HONO source (Punknown) and (a) NOg, (b)
UVB, (c) NO2*UVB around noon (10:00-14:00 LT), from Nov. 2017 to Nov. 2018. Punknown iS
better correlated with NO,*UVB than with NO; or UVB alone (p=0.01), perhaps associated with
the photo-enhanced converting from NO, to HONO.
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