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Component 1 Structure

C1: Emissions and exchange processes
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Compounds dealt with

« Ozone
 BVOCs (both ozone precursor & antioxidant)
* Aerosols

* Nitrogen compounds
. NO,
. NH,
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The ECLAIRE flux network (9 + 1 sites)

Potrodolinskoye

arable (UA-Pet)

Bugac grassland (HU-Bug)

|
Z :

A ke 7 - s
i ! ; b it A : o 4 -
= Fi { . ¢ % % . - 3 \
53 3 s i _ 3 ) \

o~

RIS A NATURAL
2 : PR e e ~ § =N é ENVIRONMENT
Posieux grassland (CH-Pos) iR/ | éosco Fontana RESEARCH COUNCIL
Forest (IT-BFo)



Mean daily variation of ozone flux above grassland
(Bugac, Hungary)
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Ozone sink at the Holm oak forest of Castelporziano

Ozone fluxes are higher during late spring, when stomatal conductance is high.
Up to 8 g O; m~2 are sequestrated every year!
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Total and stomatal ozone fluxes at Ispra Forest 2013
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Average ozone concentration was 43
ppb (max. ozone concentration up to
110 ppb in summer) and average
ozone fluxes -10 nmol m=2 s1 (max. -
25 nmol m=2 s1 in spring and summer)

Partitioning of ozone fluxes resulted in
average stomatal fluxes during the

different seasons of 7% in winter, 13%
in spring, 23% in summer and 10% in

autumn (methodology following Fares et al.
AFM 150, 2010)

Data interpretation and extending into
2014 measurements are ongoing.
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ldentifying O4 effect on GPP in network data

Analysis approach combining:

Singular spectrum analysis
Artificial Network

Weight approach

Partial derivative method

Solar Radiation Q
Temperature Q
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O, deposition in crops is larger to wet cuticles and increases during
senescence
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Development of DO,SE for deposition assessment

Hybrid multi-layer multi-component model for O; deposition
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Isoprene emission from moorland (Auchencorth)

MEGAN 2.1 Emission Factors
(normalised to LAl = 5)

C3 Grasses = 800 pg m2 h
Auchencorth = 2715 pyg m2 ht
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The vegetation survey

was performed for the
all area, but Quercus
was more abundant in

our site
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Coverage (%) Isoprene a-pinene sabinene b-pinene limonene MT totals
(LIDAR) nmolm-2s-1 Dev. St. nmol m-2s- Dev. St. nmol m-2s-. Dev. St. nmolm-2s-. Dev. St. nmol m-2s-. Dev. St. nmol m-2s-1

Quercus robur 17 2.639 0.675 0.016 0.009 n.d. n.d. 0.001 0.001 0.025 0.016 0.042
Quercus rubra 9.6 1.008 0.268 0.000 0.003 n.d. n.d. 0.003 0.003 n.d. n.d. 0.003
Carpinus betulus 40.2 0.002 0.002 0.005 0.002 0.006 0.005 0.013 0.003 0.106 0.056 0.129
Corylus avellana 0.88 0.001 0.000 0.004 0.003 n.d. n.d. 0.002 0.005 0.135 0.091 0.140
Acer campestre 0.626 0.000 0.005 0.013 0.005 n.d. n.d. 0.019 0.007 0.006 0.002 0.038
Sambucus nigra n.a. 0.005 0.302 0.000 0.000 n.d. n.d. 0.001 0.001 0.001 0.001 0.002
Cornus sanguinea n.a. 0.441 0.266 0.001 0.022 0.000 0.000 0.001 0.005 0.050 0.050 0.051
Shadow + Grassland 8
TOTAL 76.306




Isoprene flux (mg m? h!)

Monoterpene flux (mg m2h™')

Bottom-up & top-down VOC emission fluxes
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Isoprene fluxes at Ispra Forest measured with Fast Isoprene Sensor
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Summary of oak emission factors and dependence on emission

algorithm

Example: BF — MEGAN 2.1 (Full)
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Parameterization of de-novo MT emissions under drought
using volumetric water content of the soil (0)

Drought
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Paulownia imperialis

- A negligible level of constitutive not emitter

iox emission and a near-zero
compensation point
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- Asignificant foliar uptake of iox
that increased linearly with
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Quercus ilex
monoterpene emitter

-> Plant capacity to take up iox should be included in global models
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Some stress induced VOC emissions (SIE) have higher potential to form
secondary organic aerosols (SOA) mass than constitutive emissions.

E.g. Silver birch & Scots pine & Norway spruce
(high degree of aphid infestation of spruce)
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Speuld: Forest as a sink of organic aerosol components
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NO/NO, soil flux in a Ukrainian crop
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Fig. X2. Variability of NO and NO, fluxes, environment conditions and management

practice during study period (N input - N fertilization (surface and fertigation); dripping
— dripping irrigation; SMC — soil moisture content; Rain — precipitation amount; T_air —

air temperature; T_soil — 5 cm depth soil temperature)

Fig. X1. Soil management and DIN (in forms of NH," and NO;’)
changes in two integrated horizons (0-5 cm and 0-30 cm)



