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Table S1: Instrumentation for atmospheric trace gas, aerosol, and meteorology measurements at the Back Garden supersite.

Parameter Technique Time Res. Accuracy  Position Reference

HCHO, CHOCHO MAX-DOAS 1h 35% hotel roof Li et al. (2013)

OH LIF ! 1min 20% container roof Lu et al. (2012)

O3 uv 2 1 min 5% container roof Hofzumahaus et al. (2009)
NO CL?3 1 min % hotel roof Hofzumahaus et al. (2009)
NO- Photolytic converter + CL 3 1min 13% hotel roof Hofzumahaus et al. (2009)
HONO LOPAP * 5min 10% container roof Li et al. (2012)

CcO NDIR 5 1 min 5% hotel roof Hofzumahaus et al. (2009)
CHy FTIR ¢ 10 min 1% hotel roof Lu et al. (2012)

CyH,, CoHy, CoHg Offline GC-FID/MS 7 15min 5-10% hotel roof Liu et al. (2008)

C3 - C12 NMHCs Online GC-FID 1h 10% hotel roof Wang et al. (2008)

H,0-, CH;00H Online HPLC 20 — 60 min 10% hotel roof Hua et al. (2008)

PAN, PPN Online GC-ECD 5 min 15%, 20%  hotel roof Wang et al. (2010)

Sa ¢ TDMPS-APS 8 10 min 10 - 30%  hotel roof Yue et al. (2010)

Aerosol composition ©  Q-AMS 10 min 14% hotel roof Hu et al. (2012)

Black carbon MAAP ° 2min 10% hotel roof -

Photolysis frequency SR 0 1 min 10% hotel roof Bohn et al. (2008)
Temperature USA U 10 min 0.3K container roof Li et al. (2012)

Pressure Vaisala WXT510 10 min 0.5hPa hotel roof Li et al. (2012)

Relative humidity Vaisala WXT510 10 min 3% hotel roof Li et al. (2012)

Wind speed USA 1! 10 min 0.1ms™?! container roof -

Wind direction USA U 10 min 0.1° container roof -

a

: Aerosol surface concentration for aerosols with diameter of 3nm — 10 pm.

ammonium, and chloride) of aerosols with diameter less than 1 pum.
1: Laser Induced Florescence. 2: Ultraviolat absorption instrument (Thermo Electron, model 49C). 3: Chemiluminescence instrument
: Non-Dispersive Infrared gas analyzer (Thermo Electron,
Model 48C). : Fourier-transform infrared spectrometry. 7: Canister sampling followed by GC-FID/MS analysis. 8: Twin Differential
9 Multi-angle absorption photometer (Thermo Electron MAAP5012). 1°:

(Thermo Electron, model 42CTL). *: Long-path absorption photometry.

Mobility Particle Sizer and Aerodynamic Particle Sizer.
Spectral radiometry. ': Ultra sonic anemometer (USA-1, Metek, Germany).

b

: Organic matter and inorganic ions (sulfate, nitrate,



Table S2: Model scenarios used in the sensitivity study of HCHO and CHOCHO
simulation during the PRIDE-PRD2006 campaign.

Simulation Mechanisms Purpose

MO MCM v3.2 with 7p =24 h Base run

MS1 as MO, but using different OH Sensitivity of HCHO and CHOCHO on
concentrations OH level

MS2 as MO, but wusing different Sensitivity of HCHO and CHOCHO on
NMHCSs concentrations NMHC:s level

MS3 as MO, but using different NO Sensitivity of HCHO and CHOCHO on
and NOy concentrations NOx level

MS4 as MO, with measured HoO5 and  Sensitivity of HCHO and CHOCHO on
CH300H concentrations as ad- Hy0O9 and CH30OOH
ditional model constraints

MS5 as MO0, with measured PAN Sensitivity of HCHO and CHOCHO on
and PPN concentrations as ad- PANs
ditional model constraints

MS6 as MO, but using different values Sensitivity of HCHO and CHOCHO on

OfTD

the flushing-out of all species in the
model




Table S3: Estimated uncertainties of model input parameters and reaction rate

constant.

Input parameter

Uncertainty factor

j a

D

T

P

OH

H,

CcO

NO

NO,

O3

H>O
HONO
CHy4
Ethane °
Ethene ®
Ethyne ®
C3-C12 NMHCs
k; ©

x 1.1

X 2

x 1.005
x 1.005
x 1.2

x 1.2

x 1.05

x 1.07
x 1.13

x 1.05

x 1.1

x 1.1

x 1.04

+ 1ppb
+ 2 ppb
+1ppb
x 1.2

x 1.3

@ The errors of the measured photolysis frequencies are assumed to be correlated
since they were derived from the same measurement of the solar actinic flux.

b Campaign averaged values were applied for ethane, ethene, and ethyne,
so that the standard deviation of the canister samples were propagated as
uncertainties rather than the measurement accuracy.

¢ All the reaction constants of non-photolytic reactions in MCM v3.2 are

estimated to have 30% accuracy (10).



Figure S1: Mean diurnal variation of the uncertainty of the modeled HCHO and
CHOCHO concentrations by the model base-case (M0). The red, blue, and pink
lines represent the error originated from the uncertainty of physical parameters
(i.e., photolysis frequencies, deposition lifetime, T, P), radical and trace gas
concentrations, and reaction rate constants of non-photolytic reactions in the
model. The black lines are the sum of the above three errors.
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Figure S2: Measured and modeled HCHO and CHOCHO concentrations in
the 6 cloud-free days during the PRIDE-PRD2006 campaign. The black “A”
and the error bar refers to the measured concentration and the measurement
error, respectively. The red “o” presents results of the model base-case (i.e.,
MO0). The symbols “x” represent results of models constrained by different OH
concentrations, i.e., model MS1 as described in the paper.
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Figure S3: Measured and modeled HCHO and CHOCHO concentrations in the
6 cloud-free days during the PRIDE-PRD2006 campaign. The black “e” and
the error bar refers to the measured concentration and the measurement error,
respectively. The red “o” presents results of the model base-case (i.e., MO0).
The symbols “x” represent results of models constrained by different NMHCs
concentrations, i.e., model MS2 as described Table S2. Iso* represents the model
scenario in which the isoprene concentration between 8:00—16:00 is constrained
by 52% of the measured value.
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Figure S4: Measured and modeled HCHO and CHOCHO concentrations in the
6 cloud-free days during the PRIDE-PRD2006 campaign. The black “e” and
the error bar refers to the measured concentration and the measurement error,
respectively. The red “o” presents results of the model base-case (i.e., M0). The
symbols “x” represent results of models constrained by different H,Oo (HP) and
CH3;00H (MHP) concentrations, i.e., model MS4 as described in Table S2.
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Figure S5: Measured and modeled HCHO and CHOCHO concentrations in the
6 cloud-free days during the PRIDE-PRD2006 campaign. The black “e” and
the error bar refers to the measured concentration and the measurement error,
respectively. The red “o” presents results of the model base-case (i.e., M0). The
symbols “Xx” represent results of models constrained by different PANs (PAN,
PPN) concentrations, i.e., model MS5 as described in Table S2.
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Figure S6: Measured and modeled HCHO and CHOCHO concentrations and
total OH reactivity in the 6 cloud-free days during the PRIDE-PRD2006 cam-
paign. The black “e” and the error bar refers to the measured value and the
measurement error, respectively. The red “o” presents results of the model
base-case (i.e., M0). The symbols “x” represent results of models constrained
by different values of flushing-out parameter (7p), i.e., model MS6 as described
in Table S2.
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