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This file includes:

- List of reactions of RACM-MIM-GK (Table S1)

- List of reactions used in the sensitivity model runs M1–M6
(Tables S2–S6)

- Comparison to the model results in Hofzumahaus et al. (2009)
(Fig. S1)

- Model error analysis (Table. S7)

- RO2 speciation (Fig. S2; Table. S8)

- Modelled NOx dependence of OH (Fig. S3)

- Mean diurnal variation of the OH chain length (Fig. S4)
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Comparison to the model results in Hofzumahaus et al.
(2009)

The comparison of the model results between the model calculations constrained
by averaged diurnal profiles (expression (E1)) shown by Hofzumahaus et al.
(2009) and averaged diurnal profiles of the model calculations constrained by
time resolved data (expression (E2)) is shown in Fig. S1.

OH = model(j,NOx,VOC, etc) (E1)

OH = model(j,NOx,VOC, etc) (E2)

Both kinds of model calculations for the PRIDE-PRD2006 data set are not
significantly different since photochemical conditions were highly reproducible
from day to day during the PRIDE-PRD2006 campaign for those days when
HOx observations were available.
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Figure S1: Comparison of measured and modelled mean diurnal profiles of (a)
OH and (b) HO2. Red lines represent experimental data. Blue solid lines
represent the results from the M0 case, blue dashed lines those from the M1
case both constrained with averaged diurnal profiles. Blue dotted lines represent
the results from the M0 case, blue dashed-dotted lines those from the M1 case
both averaged using the full time resolved data. The figure uses that subset
of field campaign data, for which all required measurements are simultaneously
available for full diurnal cycles.
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Model error analysis

The model errors of the radical concentrations specified in the paper were cal-
culated by error propagation of uncertainties from four parameter groups: (1)
measured trace gases, (2) other measured parameters (photolysis frequencies j,
T , p), (3) rate coefficients ki of the chemical model, and (4) the lifetime τD
for deposition. The assumed uncertainties of individual parameters are listed in
Table S7. Gaussian error propagation was applied within each of the first three
groups. The total model errors were then calculated conservatively by linear
addition of the errors from all four groups.

Table S7: Estimated uncertainties of model input parameters and reaction rate
constants.

Model parameter Uncertainty factor
j a × 1.1
τD × 2
T × 1.005
P × 1.005
H2 × 1.20
CO × 1.05
NO × 1.07
NO2 × 1.13
O3 × 1.05
H2O × 1.10
HNO2 × 1.10
CH4 × 1.04
ethaneb + 1ppb
etheneb + 2ppb
C3 – C12 HCs × 1.20
ki

c × 1.30

a The errors of the measured photolysis frequencies are assumed to be correlated since they were
derived from the same measurement of solar actinic flux.
b Campaign averaged value were applied for ethane and ethene so that the standard deviation of
the canister samples were propagated as uncertainties rather than the measurement accuracy.
c All the reaction constants of non-photolytic reactions in RACM-MIM-GK are estimated to have
30% accuracy (1σ).

The intrinsic error of HO∗
2 due to lumping of organic species in RACM-MIM-GK

is difficult to assess. A rough estimate can be obtained from the differences of
the model results from RACM-MIM-GK (M0 scenario) and the nearly explicit
model MCMv3.1 (M7 scenario). Fig. 12 shows that the differences between
RO2(M0) and RO2(M7) are small during daytime, introducing less than 10%
additional uncertainty in HO∗

2 compared to HO2. This simple estimate does not
consider the unknown uncertainty of unmeasured αiRO2

values. Fig. 3 in our

paper shows that the modelled (and measured) αiRO2
values for alkenes and

aromatics have large values close to the upper limit of one. Thus, the calculated
interference in HO∗

2 cannot become much larger, but rather must be considered
an upper limit at the given amount of RO2.
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RO2 speciation

The NOx dependence of the RO2 speciation in the M0 model run and in an
additional M0 model run constrained by observed OH concentrations is shown
in Fig. S2a and S2b, respectively. The eight most abundant RO2 radicals in both
model runs are listed explicitly. The list of the most abundant RO2 radicals does
not change significantly when the OH concentrations in the model is changed
by a factor of 3-5. The detailed speciation of RO2 in both model runs for the
high and low NOx regime (the split appears at 4 ppb as discussed in the main
text) is given in Table S8.

  

0

5

10

15

ΣR
O

2 
[1

08 cm
−

3 ] ΣRO2
XO2
ETEP
HC3P
OLTP
ACO3
MACP
ISOP
MO2

(a)M0

1 10

NOx [ppb]

0

10

20

30

40

50

ΣR
O

2 
[1

08 cm
−

3 ] ΣRO2
KETP
XO2
OLTP
HC3P
ACO3
ISOP
MACP
MO2

(b)M0+OHobs

Figure S2: NOx dependence of the RO2 speciation during daytime calculated
in the M0 model and the additional M0 model run constrained by observed OH
concentrations.
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Table S8: RO2 speciation in the M0 model scenario and in the additional M0
model scenario constrained by observed OH concentrations.

RO2 M0 RO2 M0 + OHobs
NOx <4ppb NOx > 4ppb NOx <4ppb NOx > 4ppb

MO2 0.36 0.28 MO2 0.31 0.31
ISOP 0.16 0.12 MACP 0.20 0.05
MACP 0.16 0.06 ISOP 0.15 0.10
ACO3 0.13 0.09 ACO3 0.11 0.11
OLTP 0.04 0.10 HC3P 0.06 0.06
ETEP 0.03 0.03 KETP 0.03 0.03
HC3P 0.03 0.04 ETEP 0.03 0.03
ETHP 0.02 0.01 OLTP 0.03 0.08
KETP 0.02 0.02 XO2 0.02 0.06
XO2 0.01 0.06 TOLP 0.01 0.04
TOLP 0.01 0.05 ETHP 0.01 0.01
XYLP 0.01 0.04 XYLP 0.01 0.04
OLIP 0.01 0.02 OLIP 0.01 0.02
HC8P 0.01 0.04 HC8P 0.01 0.03
HC5P 0.01 0.02 HC5P 0.00 0.02
TCO3 0.00 0.01 TCO3 0.00 0.01
OLND 0.00 0.00 CSLP 0.00 0.00
CSLP 0.00 0.00 OLND 0.00 0.00
OLNN 0.00 0.00 OLNN 0.00 0.00
LIMP 0.00 0.00 LIMP 0.00 0.00
APIP 0.00 0.00 APIP 0.00 0.00
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Modelled NOx dependence of OH
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Figure S3: Correlation of OH with NOx at PRD backgarden. The model results
are shown for the base model (M0) and the mechanisms providing the most
efficient additional OH recycling (M1, M2, M5b, M6b). See Fig. 8c in the main
paper for further explanations how the curves were calculated.
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Mean diurnal variation of the OH chain length

06:00 09:00 12:00 15:00 18:00

Time [CNST]

0.1

1.0

10.0

100.0

C
hL

=
R

(R
O

X
−

>
O

H
)/

P
(O

H
)

        M0          M1          M2          M3,M4          M5b          M6b             

       M0   
       M1   
       M2   
       M3,M4   
       M5b   
       M6b   

Figure S4: Mean diurnal variation of the OH chain length given by the ratio of
the recycling rate (HO2→OH and RO2→OH) and P (OH) for different model
scenarios (M0–M7).
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