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S1. Comparison of ref instruments with FZ Julich
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Figure S1. Intercomparison of the T-200 NO, concentrations with the CAPS (Aerodyne, U.S.A.)
from Forschungszentrum Jiilich. The data are presented as: a) a scatter plot to establish a correction
factor, and b) a time series plot showing the comparison between the two instruments and the range
selected for the correction factor.
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Figure S2. Intercomparison of the T-200 NO concentrations with the CLD 770 AL ppt (ECO Physics,
Switzerland) from Forschungszentrum Jilich. The data are presented as: a) a scatter plot with
selected data to establish a correction factor, and b) a time series plot showing the comparison
between the two instruments and the range selected for the correction factor.
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Figure S3. Intercomparison of the Tech 2B Ozone Monitor O5 concentrations with the 0242M
(Environnement S.A., France) from Forschungszentrum Jilich. The data are presented as: a) a scatter

plot of all data to establish a correction factor, and b) a time series plot showing the comparison

between the two instruments.

S2. Map of the measurement site

~
G &

Summer and Winter Campaign Measurement Site

§ > 3
S %
§u f;\‘\ (%”‘\0“
P é"p;\ &
4 2;‘- Mercedes V;"
3 Benz ¢
ofe'rr,dﬁ, Berlin \_§
B §
. o
=z SN
1 TUB Math Building
E ‘\‘ ‘fa,
2 3
o
® r - e
b e = + P Charlottenburger =
N ey A e = e
vt e -
1 =S a5 7
TUB Main Building Roof “
G L]
Ny W
UErnst- &
Reuter- %
Platz X &
% ;
P o"od EW s &
:
S %\ % A2 w :
g \ 2 L]
SIS BN % 4 Hery -
¥ Universitat 7%
0 100 200 \ 308 = 4001
o
Q‘F
P _\5\\ /760. B \-‘e i

Figure S4. Map of the experimental deployment on and near the campus of the Technical University Berlin
(TUB) during the Summer Campaign of 2017 and the Winter Campaign of 2018. The meteorological data
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S3. Final results from using s72 in the Winter Campaign, 2018

Table S1. Median R? and RMSE across all test blocks of the best MLR and RF models using internal and
ambient T and RH for NO,. RMSE and MAE are reported in units of ppb.

NO, Median  Median  Median

R? RMSE MAE

MLR N0z~ 10g(Oxa) * 03a * RHamy * (L Tams) 0.55 413 3.05
NO,~ log(Oxa) * 03a * RHine * (1/Ting) 0.55 4.13 3.08

re  NOz~Oxa+03a+ RHan 0.53 4.35 3.36
NO, ~ Oxa + O3a + Tin 0.53 4.17 3.25

Table S2. Median R? and RMSE across all test blocks of the best MLR and RF models using internal and
ambient T and RH for O;. RMSE and MAE are reported in units of ppb.

Median  Median  Median

O, R? RMSE MAE

MLR O3 ~ log(Oxa) * 03a * (L/RHamp) * Tamp 0.74 4.62 3.75
05 ~ log(Oxa) * 03a * (L/RHiny) * Tint 0.72 5.16 417

Re  Os~Oxa+03a+ Tum 0.79 4.21 3.13
O;~0Oxa+03a+ Tix+ RHiy + ToD 0.94 2.60 2.04

Table S3. Results of RF and MLR models for NO, trained with co-location 1, co-location 2, or a combination of
both when tested on the Experiment 3 for IOP 3. In the lower half of the table, the models are trained with the
same datasets but are tested on Experiment 3 with data points outside the ranges of each training dataset filtered
out.

Formula Co-location1 Co-location 2 Both co-locations
NO, R? RMSE R? RMSE R? RMSE
NO, ~ log(Oxa) + 10g(03a) + RHymp + 1/Tams 054 590 069 455 0.67 4.68

052 6.01 069 461 0.66 4.73
041 6.28 0.63 5.02 055 544
046 6.05 055 551 0.59 5.22

NO, ~ log(Oxa) + log(03a) + RH;n + 1/Tin
NO, ~ Oxa + O3a + T
NO, ~Oxa + O3a + Ty

NO, — filtered

NO, ~ log(Oxa) + log(03a) + RHamp + 1/Tamp 050 480 065 452 0.64 4.64
NO, ~ log(Oxa) + log(03a) + RHin + /T 049 484 065 460 0.64 4.69
NO, ~ Oxa + 03a + Tamp 042 513 063 477 055 5.15

NO, ~ Oxa + O3a + T 043 507 054 520 0.58 5.04




Table S4. Results of RF and MLR models for NO, trained with co-location 1, co-location 2, or a combination of
both when tested on Experiment 3 for IOP 3. In the lower half of the table, the models are trained with the same
datasets but are tested on Experiment 3 with data points outside the ranges of each training dataset filtered out.

Formula Co-location 1 Co-location 2 Both co-locations
O3 R RMSE R?* RMSE R’ RMSE
O3 ~ Oxa + 1/03a + RHmp + Tamp 0.76 6.28 081 853 0.73 4.76

0O; ~ Oxa + 1/03a + RHp, + Tin 080 590 082 788 0.72 4,79
O3~ Oxa +03a+ Ty 083 467 085 7.59 0.85 4.27

O3 ~0Oxa+ O3a+ Tiy 0.87 391 093 443 0.96 212
O; —filtered

O3 ~ Oxa + 1/03a + RHymp + Tamp 081 388 081 851 0.73 4.69

O3 ~ Oxa + 1/03a + RHjn + Tine 082 392 082 788 0.73 4.66

O3 ~0xa+ 03a+ Ty 090 227 084 757 084 4.30

O3~ Oxa + 03a + Tiy 092 206 092 446 0.96 212
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Figure S5. Time plots and histograms for IOP 3 Experiment 3 of a) predicted vs. reference NO, concentrations
using the RF model, b) predicted vs. reference NO, concentrations using the MLR model, c¢) predicted vs.
reference O; concentrations using the RF model, d) predicted vs. reference O3 concentrations using the MLR
model. ‘Ambient’ and ‘internal’ refer to the use of ambient or internal T and RH data in each model.
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Figure S6. Time plots of both MLR and RF predictions for IOP 3 Experiment 3 including the 95% confidence
intervals as shaded regions for a) NO, and b) Os. Data were averaged to 30 minute resolution.
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Figure S7: Scatter plots of predicted NO, versus reference NO, concentrations for Experiment 3 in the Winter
Campaign using MLR and RF models trained with co-location 1 (i-I), co-location 2 (e-h), and both combined (a-

d). All concentrations are reported in ppb.
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Figure S8: Scatter plots of predicted O; versus reference Os; concentrations for Experiment 3 in the Winter
Campaign using MLR and RF models trained with co-location 1 (i-I), co-location 2 (e-h), and both combined (a-

d). All concentrations are reported in ppb.



