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Supplementary material
Description of the ICOS-SIRTA atmospheric sampling site and analytical methods used there.

Surveys similar to this study were carried out oher Saclay Plateau in 2014 and 2015 at the ICQISSARTA (zone 5)
sites fttp://www?2.cnrs.fr/presse/communique/3481.htm?&ib&é=6&debut=16 in French). SIRTA stands for Site
Instrumental de Recherche par Télédétection Atmérsple. It is a French national atmospheric obseryadedicated to
cloud, reactive gases and aerosol research anddseto the European-ACTRIS network. The SIRTA (z&)esite is
separated by about 4 km from the main SIRTA infrattires [ttp://sirta.ipsl.polytechnigue.fr/sirta.old/indeiml, in
French). This is a typical sub-urban area wheramibfrastructures, main roads, agricultural fielideests and lawns are
found. At the ICOS-SIRTA site, the air inlet is &ded 7 m above ground level and the instrumentstdocat a distance of
~40 m are connected to the inlet through a 3/8nffex tubing which is permanently flushed. €&mospheric mixing
ratios were measured with a gas chromatograph @& from Agilent) with flame ionization detectocopez et al.,
2012). The two instruments have been coupled animized at the LSCE in order to perform semi-comtins
measurements of ambient air, as well as flask aiglgnd standard calibrations. The ambient airgathat an elevation of
7 m above ground level is dried using a glass tmagn ethanol bath maintained at -45°C by a crytmod@wo working
standards, with high and low concentrations, areduto calibrate the measurements. They are thesssebkgularly
calibrated against a set of six standards provieNOAA for consistency with international referengcales (Lopez et al.,
2012). Atmospheric CO was analyzed using gas chiamgraphy (PP1 from Peak Performer) equipped witkdaiction gas
detector (RGD, model PP1, Peak Laboratories) asv@r et al. (2009)?°Rn is a natural radioactive gas emitted from the
ground which is a good tracer of the planetary llany layer circulation??Rn is measured at the ICOS-SIRTA station with
the active deposit method, that is, via the radivadecay of its daughters attached to aerosoler(¥t al., 2009; Belviso et
al., 2013). The radon instrument has a random efrb0%.
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Figure S1: Analyses of wind directions recordedjraiund level in June of 2012, 2013 (10 min mear) 2015 (selected

5 data, hourly mean), and at the top of the ICOS-GalPtower (100m agl, June 2015, selected data)s Tieight is
intermediate between ground level measurements \{tbik) and sodar vertical wind profiles (Kaltheffal., 2015). Winds
orientated from the NW-NE sector are highlightedyan.
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Figure S2: Stomatal conductance to water vapoucdkulated using the Penman-Monteith equatiorherLiamaud et al.
(2009) approach (shown as diurnal averages oveMte 29 to June 3 period) or (b, ¢, d) measured ®@013 using a
transit-time porometer in the sun and shade crafirfb) 6 oak, (c) 3 maple trees, accessible bystafolding, and (d) 3
smokebushe plants in the undergrowth on the O3&lB site. HL and LL stand for High Light (sun crosyrand Low Light

(shade crown, leaf area index around 1.5-2.0) ¢immdi. Note that nighttime measurements of stonw@atuctance of the
smokebush in the undergrowth typically took venygdq20 s - 70 s transit time) to complete, and veemgsidered to be too
low as to be correctly predicted by this methode Time scale is UTC time and the grey vertical Isacairespond to the

night time.
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Figure S3: Time series of ambient mixing ratio®©&S (GC data) and water vapor (Picarro data) withim) and above the
5 canopy (10 m, only for water vapor). The time séaldTC and the dashed lines indicate the sunrise.



NOAA HYSPLIT MODEL

Backward trajectories ending at 1200 UTC 17 Jun 12

GDAS Meteorological Data

NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 16 Jun 13

GDAS Meteorological Data

7 o= N ram) = - e
g & § \ X < v
a . > o b - ; ¢ K 8 o g
- )4 (%) - PN > " I
4 ) 7 $
w > P ¥ ¢ w < > rid
~ V st C™ 1 = G y 1
o . S K - 4 i e i
“f " wn = S~ )
50 p D ‘
=z b o v
8 10 YNy 8 0-- g Y
] - I
- i 0 3 -«
s L - 5
g
* 1%
g g
al a3 F
(] Q
< <
§ §
° °
= =

A & pe
0o 00 0o 00 00
0617 06/16 06/15 06/14  06/13 _ 06/12
Source 1 lat: 43931667 lon: 5712222 height: 300 m AGL

Ti Direction: Backward  Duration
vmammmm

ion: 72 hrs
Model Vertical Velocity

00
06/16  06/15 06/14_ 06/13

06/12 06/11_ 06/10 06/09

- u 41

Source 1  lat:43.931667 lon.:5712222 height: 300 m AGL
Duration:

Ti Direction: Backward 72 hrs
vm%m Calculation Method:  Model Vertical Velocity

gy: 0000Z 15 Jun 2012 - GDAS1

gy: 0000Z 15 Jun 2013 - GDAS1

Figure S4. 3 days back trajectories, calculatedhbyNOAA HYSPLIT MODEL, ending at the O3HP site1&:00 UTC,

300 m above ground level. (a) June 2012, (b) JOi8.2
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Figure S5: Full OCS records in June 2013 and cpomding back trajectories of 48h duration to bettisualize the
movement of air masses over the Mediterranean @& i@nce. Note that the x-axis is reversed anithiese is gap in the
time series due to GC maintenance and calibratodum/11. The Jun/10 back trajectory shows thaathenass travelled
from the Mediterranean Sea up to 45°N, then mowakwards to reach the OHP site. This may explain thh maximum
OCS level on that day is not as high as later éwthek.
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Figure S6: Time series of ambient mixing ratio©@S (GC data) and CO (LGR uncalibrated data) wittdéncanopy (2 m).
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Figure S7. Time series of ambient mixing ratiosOfS, CQ, CO and Q@ in a suburban area of the Paris region (Saclay
Plateau, ICOS site, April 2015; c,d) at 7 m heighbve ground level (a.g.l.), respectively, in fielatto incoming global
radiation and thermal stratification a.gAT{AH in °C m*; a) and wind speed (b). Note that global radiatind temperature
vertical gradients in the Saclay area (a) wererdmab at the SIRTA site located about 4 km EasheflCOS sampling site
(data downloaded from http://sirta.ipsl.polytechradr/sirta/data/data_search/). The same OCS arah@lyzers were used
to monitor the diurnal variations of those compaaatithe O3HP and ICOS-SIRTA sampling sites. THRSESIRTA time
series is meant to illustrate the atmospheric sigeaduring periods of low atmospheric turbulen€etoong OCS and O
deposition events. Periods of low atmospheric terze were evaluated usif@Rn accumulations (b). The time scale is
UTC time and the grey vertical bands corresponithéonight time. Analytical methods are describetha&main text and in
the supplementary material.



