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11 Umversﬂa Cattollca del Sacro Cuore, Bresktaa/X ’

Multiannual measurementf ozonefluxeswere performedfrom 2012to 2020
at a mature deciduousforest in the Povalley, Italy. Fluxeswere measuredon a
41 m tall tower, 15 m abovethe top canopywith the eddycovariancaneasuring
technigue A flux partition among stomatal and non-stomatal fractions was
performedbasedon concomitantwater and carbondioxidemeasurements
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Fig 2 t Monthly averagesof O3 stomatal, non-stomatal and total fluxesin the 7-
year campaign(a). Stomatal fraction of O3 deposition. daytime (08:00-18:00)
monthly averagedor the sevenyears(b). Summerdiel coursesof stomatal, non-
stomatalandtotal depositionfluxesin the 7 years(c).

Total ozonefluxesrevealedan interannualvariability that was mainly driven by the
stomatal activity (Fig 2 a,¢). Despitethis variability, the stomatal fraction of the
total ozonedepositedon the forest wasfairly constantaround42% on a 24-hours
basisand around60%in the daylighthours(Fig 2 b).

Surfaceconductanceshowboth a markedseasonavariation (Fig 3 a) and a clear
Interannualvariation(Fig 3 b). Factorswhich influencestomatalconductancewere
responsiblefor the flux variability, with soil water availability being the main
physiologicatlriveramongall (Fig 4 a).

g_Stom,; [M/s]

g_NonStorg; [m/s]

£ 4500 compatible with
2. 4000 deposition on dry
&S 3500 LAtscaled cuticles and leaves
£ 3000 cutl_cular \
2 2500 resistance
7
g 2000
= 1500
|
y 1000

conductances (m/s)

b)

0.040
0.035
0.030
0.025
0.020
0.015
0.010
0.005
0.000

AAU\. A

e (|STOM O3 e gNONStOM

\ b AN . »= WS

. AT NS A . ] . o e ""‘ 3 . 4 5
a5 Y 7 - : . ~ gt D s i AW Y I iy’
e . @k . r‘i'.k. _,4‘:"‘& e R G et S e "
R >, » { b3 e % : YOSl 7 3 " S
_.v ; > & R %
e )
_,_44"' i e/ ot
Rﬁ@f\k %
e .
v ¢ v
M oy 4
e y -
" e
Mt ol B b X ‘ :
1a oA SR fers i
} e £
. " Ad Yy
Dot N g ot RS <
S % oy ey & i
R K- = 7
P s L)
aas ,~'_'-"1~ T . v
A P
Y K2 . o4 .
N
i
¢ 1 ]
<
NS
DX > X
)
\ =: s P
)

Glac:e)mo "~e“r éé Rlceardo Mf:.x.‘uél,lAngeIo FlncJo

gcO3

!
A A A A N

A b& :

0 51015201 61116212 71217223 8 1318234 914190 51015201 61116212 71217223 8 1318234 914190 51015201 6 111621

1 2 3 4 5 6

7 8 9 10 11 12

Months and hours

Fig 3 t Meandiel cyclesof surfaceconductancesn the different months (average
year of 7-years) (a). Interannual variation of stomatal, non-stomatal and total
conductancesn summer. meansummerdiel cycles(b).

The non-stomatal deposition was mainly driven by air humidity (Fig 5 a), by
chemicalsinkssuchasreactionof ozonewith the NOemitted by soilin summeror

advectedin the trunk spacein winter (Fig 5 b), and by surfacewetness(Fig 5 e).
Onthe other hand,the non-stomataldepositionresultedunaffectedby wind speed
or turbulenceintensity (Fig 5 d), aswell asby surfacetemperature (Fig 5 c¢), and
this would exclude impact or thermal decompositionon surfacesfrom being
Important drivers of the total fluxes Depositionon leaf cuticles was the main
ozoneremovalpathwayin the eveningandduringthe first night hours(Fig 6).

e 1-SPR—e—2-SUM 3-AUT 4-WIN o 1-SPR—e—2-SUM 3-AUT

0.008 0.02 |
0.007
0.006
0.005

0.004

g_Stomy; [M/s]
o
o
N

0.003

0.002 |4

0.001

0 0.0002
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0 05 1 15 2 25 3

SWC [Mg3,0/ M3gy VPD [kPa]

4-WIN

Fig 4 t Drivers of the
stomatal conductance
Seasonal relationship of
[ g_StomG with solil water

content (a) and vapor
. pressure deficit (b)

Binneddata, eachpoint representsthe meanvalueof the bin. Verticalbarsrepresentthe standarderror of the mean (g Sto m (:B I n Iog_scal e)

o 1-SPR—e—2-SUM 3-AUT 4-WIN e 1-SPR—e—2-SUM 3-AUT

a) « D)

0.015 0.06

0.02

0.01

0.005

P
[ ]
e 0 ¢ 7 0.01 //
0 LI 0

0 20 40 60 80 100 0 5 10 15 20 25

g_NonStom; [m/s]
o
o
=

NO [ppb]

0 6 12 18 O 6 12 18 O 6 12 18 O 6 12

1-SPR 2-SUM 3-AUT 4-WIN

Seasons and hours

4-WIN
e 1-SPR—e—2-SUM 3-AUT 4-WIN

0.03

0.025 C)
w002
E
o
g oo
()]
5
zZ 0.01 Q
i m

0.005 * +++ '

. ]
+ \ N \*\\I\N‘.
() ....fv. a
0 : ad
30 35 40 10 0 10 20 30 40
T [C]
o 1-SPR—e—2-SUM 3-AUT 4-WIN

0.007 0.014

0.006 d) 0.012

0.005 0.01

0.003

0.002 /\\_\*_’/ 0.004
|
b4 | [
0.001 \T’" * 0.002
: B

-0.1 0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5
u* [m/s]

0.006

0.004 * + ‘ 0.008

g_NonStorg; [m/s] 1SPR,BUM, 3AUT

g_NonStorg, [m/s] 4WIN

Fig 5 t Drivers of the non-stomatal conductance Seasonalrelationship of

g_NonStom@ with relative humidity

(a), concentration of NO (b), air

temperature (c) and friction velocity (d). Seasonalmean diel coursesof the
surface conductancewith wet and with dry canopy (air temperature up to 2°C
aboveTdew) (e). Verticalbarsrepresentthe standarderror of the mean
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