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Fig. S1. Land-use in the area surrounding the PARADE campaign
measurement site. The inner circle has a radius of 5 km, the outer circle a
radius of 50 km. Both areas are divided into four sectors (North-East, South-
East, South-West and North-West). For each of the 8 sectors the land-use is
given by a pie chart. The Fr, Wi and Mz symbols represent the approximate
location of the cities Frankfurt, Wiesbaden and Mainz, respectively. The map
was generated from the CORINE Land Cover database by Dr. Pablo J.
Hidalgo.
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Fig. S2. Schematic diagram of the LP-DOAS light-paths deployed during the PARADE
campaign, with the “Kleiner Feldberg” on the left and the “Grosser Feldberg” on the right. The
LP-DOAS datasets used in this work are those obtained from the lower-most and upper-most
light paths.
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Fig. S3. Simulated evolution of the steady state lifetime of NO3 assuming reaction of NO,
with O3 as the only NO3 source, and both a homogeneous and a heterogeneous loss
process. The simulation assumes variable [O3z] and [NO;] as would be the case for a point
source and a constant NOj reactivity in the gaseous phase (0.00253 s*, due e.g. to
VOCs). The different curves each correspond to a different initial NO, mixing ratio (with
a fixed initial [O3] for each simulation). The NOjs losses through N,Os uptake on aerosols
is simulated be keeping the aerosol surface area (ASA) and the uptake coefficient y
constant at the values listed in the figure. The overall heterogeneous sink, depending on
[NO,], is thus different for each simulation, which explains the slightly different effective
lifetime (ts(NO3) for t — o0). At short times, the true steady state lifetime (350 to 380 s)
is underestimated.
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Fig. S4. Comparison between 1s5(NO3) and 1per(NO3) using the same [NOs], [NO,] and [O3]
datasets. For most of the nights both values agree even though out of range values for
oer(NO3) are sometimes calculated.
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Fig. S5. Time series of the mixing ratios of the reactive (highlighted) VOCs in Table 2.
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Fig. S7. CO; during PARADE. The grey shaded area indicates no significant nocturnal
build-up of CO, (contrast e.g. the nights of 27.8 - 30.8 or 6.9 - 9.9) and is coincident with

NOg lifetimes exceeding 2000 s.
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Fig. S8. Left panel: comparison between [NO;]crps, [NO2]poass and [NOz]poas1 (whole
campaign) Right panel: comparison between [Os]crps, [Os]looass and [Os]poasi (whole

campaign). Blue lines have a gradient of 1, red lines a gradient of 2 and black lines a gradient
of 0.5.



