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Table S1: Average midday values used to calculate production rates and uncertainties in table S3.

Midday average

Phase 1 Phase 2
NO; (pptv) 446 713
NO (pptv) 45 36
Os (ppbv) 35 56
Inos (s) 0.09 0.11
kBVOC (51 0.08 0.12
OH (molecule cm3) 2.1x10° 3.5 x 10°
B 0.282 0.316
[NOs]ss (pptv) 0.076 0.168
ANs (pptv) 81 161
a-pinene (pptv) 3427, 254, 210° 4932, 365°, 303¢
B-pinene (pptv) 207, 59°, 35¢ 297, 85°, 51°¢
Limonene (pptv) 407, 78, 105¢ 592,114, 153¢
Isoprene (pptv) 913 2264
RH (%) 43 28

aUsing the mixture with 10% limonene, 5% B-pinene, and 85% a-pinene.
®Using the mixture with 20% limonene, 15% B-pinene, and 65% a-pinene.
‘Using the mixture with 30% limonene, 10% B-pinene, and 60% a-pinene.

Table S2: Uncertainties associated with measurements, rate coefficients and steady-state calculations

used in Table S3.

Uncertainty

OH calibration 25%
B (extremes) 30%
O(NO3, O(R02+N0, 0(03 20%
kBVOC (Campaign average)? 30%
Ino3 5%
O3 2%

NO:> (1 min averages)

7% + 9.7 pptv + (20 pptv * RH/100)

NO

10%

ANs (10 min averages) 28% + 8.6 pptv
PANSs (10 min averages) 21% + 6.3 pptv
K(NO2+03)° 15%
k(NO+NO3)P 26%

[NO3]ss Around 40%




Table S3: Average production rates of alkyl nitrates from NOs-, Os-, and OH-initiated oxidation of
BVOCs at midday for three different potential mixtures of monoterpenes calculated using the average
midday values in table S1 and the associated uncertainties are calculated using the uncertainties
described in table S2 and table 1. The percentages represent the relative uncertainty.

Phase 1

30% limonene, 10% -
pinene, and 60% a-
pinene

20% limonene, 15% B-
pinene, and 65% a-
pinene

10% limonene, 5% B-
pinene, and 85% a-
pinene

¥ P2 (pptv h?)

9.2 £3.2 (+34%)

8.6 £2.8 (£32%)

7.4 £2.5 (£34%)

¥ P35, (pptv )

6.6 £ 2.4 (£36%)

6.4 £2.5(£38%)

6.6 £ 3.0 (+46%)

¥ PAE (pptv )

41 +13 (£31%)

40 + 13 (£31%)

38 £13 (¥33%)

2. Pans (pptv h?)

56 + 13 (¥24%)

55+ 13 (¥24%)

52 + 13 (+25%)

ANs lifetime (h)

0.7 + 0.3 (+45%)

0.7 + 0.3 (+45%)

0.6 + 0.3 (+46%)

Phase 2

Y PA3 (pptv h?)

37 + 14 (+37%)

35+ 13 (+36%)

31+ 12 (+39%)

Y P33, (pptv b))

18 £6.1 (+35%)

17 +6.4 (+37%)

18 + 7.8 (+44%)

Y PAL (pptv b))

159 + 56 (£35%)

158 + 56 (+35%)

151 + 56 (+37%)

2. Pans (pptv h?)

213 + 58 (+27%)

210 + 57 (£27%)

200 + 57 (+28%)

ANs lifetime (h)

1.3+ 0.6 (+43%)

1.3 +0.6 (+43%)

1.2 £ 0.5 (+44%)




Box model results:

According to the model, at daytime (06:00-18:00 UTC, 08:00-20:00 LT), PAN contributes 61-78 % and 58-
72 % of SPANs for the low and high precursor day, respectively. The nighttime PAN contribution to the
SPANs is lower at 48-70 % and 48-60 %, respectively. The lower contribution of PAN to ZPANs at
nighttime is related to the high nighttime mixing ratios of monoterpenes (caused by the vegetation
emitting BVOCs into a shallow boundary layer), which degrade to form larger PANs (see Table S4)
compared to PAN. During the BEARPEX-2007 campaign in the Sierra Nevada Mountains, PAN was
determined at local noon time to contribute 70-90 % of YPANs (Wolfe et al., 2011), which is in
reasonable agreement with our daytime results. MPAN contributes with around 2 % at nighttime and up
to 4 % at daytime according to the model, which should both be seen as upper estimates since
isomerization is not taken into account. PPN formation accounts for less than 0.1 % of the modelled
PANSs. A list of all the modelled PANs is given in Table S4.

The model generated high amounts of HPAN (HOCH,C(O)0,NO;) from glycolaldehyde, despite HPAN
having a very short thermal lifetime (Zheng et al., 2011) and never having been detected in ambient air
samples. In order to reduce the modelled contribution of HPAN to ZPANs, an arbitrary loss term (10
times that of the other PANs) was included in the model.

Table S4: List of PANs included in Figure 8 under “Other PANs” from the MCM coming from the
degradation of acetaldehyde, isoprene, propane, n-butane, isobutane, a-pinene, B-pinene, and
limonene.
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Figure Sla: Top panel shows a land registry map with the Rambouillet forest site shown as the red box.
The middle panel shows an overview of the location of the tower and containers in the clearing. The
bottom panel shows a picture from the tower looking down onto the MPIC and LISA containers at 16:45
LT (14:45 UTC).
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Figure S1b: Side-view of the canopy height, tower height, and inlet heights. Note that the figure is not
made to scale.
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Figure S2: Distribution of correction factors for the ZANs (top) and ZPANs (bottom) measurements.
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Figure S3: Comparison of INO3 measured on top of the MPIC container (ground) and on top of the tower
during ACROSS.
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Figure S4: The derived diel profile of the lifetime of a-pinene, B-pinene, and limonene during the
ACROSS campaign when taking reactions with OH, O3, and NOs into account using the rate coefficients in
Table 1.
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Figure S5: Average diel profiles for the measured total monoterpenes by PTRMS for phase 1 (left) and 2
(right) together with the derived monoterpene mixtures of 10% B-pinene, 60% a-pinene, and 30%
limonene (top) and 5% B-pinene, 85% a-pinene, and 10% limonene (bottom) using 57% B-pinene and
43% a-pinene when temperature inversions higher than 1°C is observed.
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Figure S6: Average diel profiles of the total ANs production rate (top) and lifetime (bottom) for phase 1
(orange) and 2 (blue) for the three different monoterpene mixtures including limonene (dotted, solid,
and dashed lines) using the measured [XO3] (left) and 4 x [XO,] (right).
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Figure S7: The measured and modelled when optimizing for daytime agreement YPANs is plotted for
two individual days; one with low precursors (A) and one with high precursors (B). The optimised
physical loss for each day is shown in panel C and D together with the thermal decomposition when
taking recombination into account using both the measured and modelled mixing ratio of XO,.
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Figure S8: Measured and modelled XO, for a low and high precursor (of PANs) day.
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