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Intercomparison strategy:
To improve the understanding of the chosen intercomparison setup, we refer to the Fig. S1. In

Fig. S1b, the MARGA PMy, inlet is shown. This inlet was used to for both instruments in the
first measurement period to identify the inlet artifact. Therefore, the inlet tube was extended
with a Y-connector (Fig. S1a) within the measurement container. The tube from the inlet to

the connector had a length of approximately 2 m.
For the second intercomparison period the LOPAP inlet was set next to the MARGA inlet on
the roof of the container. No interactions between LOPAP and MARGA inlet occurred.
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Fig. S1. (a) the sampling inlet of LOPAP and MARGA; (b) M1; sampling unit of LOPAP was
connected in front of the WRD and in the back of the 2 m sampling inlet of MARGA (April
18™ 2018 13:00 UTC —April 20", 2018 08:00 UTC); (c) M2; sampling unit of LOPAP was
settled in the same level as the sampling head of MARGA (April 20", 2018 15:00 UTC —
April 29", 2018 07:00 UTC).



Fig. S2. The dew collector system: The glass sampler surface is 1.0<1.5 m?, and about 40 cm
above ground at the lowest point.
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S3. Time profile of NO, and NO/NO, from April 19" to 29", 2018.
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Fig. S4. A case of the determination of the heterogeneous NO,-to-HONO conversion
frequency at night from April 28" until April 29" 2018.
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Fig. S5. (a) Particle size distribution ranged from 5 nm to 10 um of APSS and D-MPSS data.
The mobility diameter is to be assumed to be identical to the volume equivalent diameter due
to compact particles. The color code presents the particle number density. (b) The particle
surface density S, and RH corrected S, value calculated from the particle size distribution for
our field measurement period of April 19™-29" 2018.
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Fig. S6. Correlation between (a) HONOg,, and (b) HONO/NO, with particle surface
density during the time interval of 17:30-22:00 (UTC) since the HONO concentration started
to decrease from the midnight.
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Fig. S7. Mixing layer height (H) in April 2018 calculated from the backward trajectory
analysis based on GDAS data.
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Fig. S8. Scatter plot of (a) NO,-HONO conversion frequency (k) in Table 3 (in red) and
also one data point (in blue) according to the second set of observation (mentioned in section
3.3 and Fig. 5) vs. the inverse of wind speed and (b) HONO/NO, against RH in the time
interval of 18:00-04:00 (UTC) during the campaign period (April 19" to 29™, 2018).



Investigating resistance limitations in transport of HONO and NO, to the ground
surface during the Melpitz measurement

In order to assess limitations of NO, conversion and HONO deposition in the surface
parameterizations derived for the Melpitz dataset, a simple resistance model according to the
description provided by Seinfeld and Pandis (2006), which has been proposed by Huff and
Abbatt (2002) (Equation S1) was set up.

Vg = ——— (S1)

- Rg+Rp+R.
Here, v, is the observed deposition velocity (cm s@), R, is the aerodynamic transport
resistance (Equation S2), Ry, is the molecular diffusion resistance (Equation S3) and R¢ is the

reactive loss resistance (Equation S4). Each term can be calculated as follows

R, = () I’ (S2)
Ry= 2 (S3)
RC = F (84)

Where k is the von Karman constant (0.4) (VandenBoer et al., 2013), uis the wind speed as
0.1 - 6 m s in the pesent study, zo is an estimate of the roughness length of the surface (~
0.03 maccording to a 0.3 m grass height), z represents the surface layer height and is set to 15
m as example for nighttime values in Melpitz. Values for the local surface roughness length
and surface layer height were approximated for atmospheric conditions with wind speeds less
than 6 m s™ (Huff and Abbatt, 2002;Seinfeld and Pandis, 2006). D is the molecular diffusivity
of HONO and NO, as 5.7 <10° and 1.5 <10°m? s, respectively, at 760 Torr (Hirokawa et al.,
2008;Langenberg et al., 2019), v is the reactive uptake coefficient and ¢ is the mean molecular
speed (~ 367 m s™ for HONO and NO,). These values were derived assuming that the upper
limit to the observed HONO reactive uptake was limited equally by molecular diffusion and

aerodynamic transport (Equation S1).
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Fig. S9. Estimated contributions of resistance parameters to the observable ground surface
processes for the HONO and NO, uptake values derived from Melpitz station. A series of grey
shaded regions define the borders of the reactive uptake resistance (R.), the R values
calculated from upper and lower limit uptake values of HONO and NO; in this work are
shown in green and pink column, respectively. The aerodynamic transport resistance (R,, red
line) and diffusion resistance (Ry, blue line for HONO and yellow for NO,) are shown in the

Figure.”

Figure S9 shows the results of the calculated resistances using data limitations from the
observation data set and compared to the observed range for HONO and NO; in Melpitz. This
result presents that the aerodynamic transport resistance increases with decreasing windspeed
and could play the main role for the HONO deposition when the wind speed was less than 0.5
m s™. Regarding on the calculated R range (region indicated by green bar) using the reactive
uptake values observed for HONO (1.7x10" to 2.8x10™), limitation of the observed uptake of
HONO was potentially significant from the molecular diffusion resistance term in the data
range at wind speeds larger than ~1m s™. Therefore, the range of HONO uptake coeffcient
values calculated in this investigation are potentially limited by a combination of both
transport and diffusion to the ground surface. Since such limitations are realistic for the
atmosphere, the y-coefficients calculated here could have a broad scale applicability used for
simulation of HONO production and loss at night when constrained by the observations. As
shown in Fig. S9, the R. range (region indicated by pink bar) calculated based on the reactive
uptake values observed for NO, (2.4x10” to 3.5x10®) indicate limitation by the reactive



uptake process, which may play the main role rather than aerodynamic transport limitations

and molecular diffusion limitations.
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Fig. S10. (a) Example of time-profile of HONO and RH for the date April 21 to 22™ to show
that rapid humidity changes result in the release of HONO; (b) the HONO_unknown as a
function of RH (%) during daytime in the period of April 20™ to 29", 2018; HONO_unknown
was obtained by subtracting modeled HONO (HONO_Model4) from the measured HONO.
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Fig. S11. Observed average HONO atmospheric concentration (black line, +1c in shaded area)
and the calculated HONO concentration in model 6 using a min dew HONO emission Kemission
= 0.006 pptv % s (blue line) and max dew HONO emission Kemission = 0.026 pptv %™ s

(green line), respectively.
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