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Flux measurement techniques
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GC-MS PTR-Quad-MS PTR-TOF-MS
Leaf level
’ Branch level V
Soll level

Ecosystem
ﬁ level

p ¥ LIEGE université
¥ Gembloux
| 4

Agro-Bio Tech 4 I C 0 S

ee®

Integrated

Carbon
tem

BIRA-IASB

Syst

Observation



Context ‘ ‘

Objectives
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\ exchange over a temperate forest
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B) Disentangle sources and sinks within
the soil-plant-atmosphere continuum

C) Improve characterization of
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‘ Study site ‘ ‘ ‘

BE-Vie: mixed temperate forest,
Belgian Ardenne

@ Atmosphere stations

» Ecosystem stations
& Ocean stations

7. Temperate maritime climate

" /% « Coniferous (douglas fir, Norway spruce,
silver fir) + deciduous (beech) species

« Measurements since 1996
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‘ Experimental set-up ‘ Data processing

Fluxes computation

« EC method: Fi = W’Cl',
Tool: InnFlux (Striednig et al., 2020), converted and
expanded in Python (GEddySoft)

« Many BVOCs with low signal/noise ratio
Isoprene used as benchmark

« Detect significant exchange
+70ions

» Data for 2022 (Top), 2023 (Top & Trunk),
2024 (Top & Trunk) from April to December

r
: Effort to automate the processing of hundreds !
I of tracers !
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‘ ‘ ‘ Results
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Ecosystem flux fingerprint
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Results
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BVOCs relative contribution
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lons needed to capture gross up/down flux: i
90% of flux: 18 ions / 27 ions i
99% of flux: 50 ions / 53 ions i
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Number of compounds considered
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‘ ‘ Results

Ecosystem seasonal behavior — TOP

2023-04-22 to 2023-05-05
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Calibrated flux
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Ecosystem seasonal behavior
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Perspectives
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‘ ‘ ‘ Perspectives

height [m a.g.|.]

What’s happening within the canopy?
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BVOCs?
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Experimental set-up

BIRA-IASB

Fast instrument: PTR-TOF-MS

Proton transfer reaction I Time-of-flight mass spectrometer
I
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‘ ‘ ‘ Data processing ‘
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From mass spectra to mixing ratios

IDA software
1z [ Iiensiy (cps) | > Mass scale calibration !
141 : i

i > Peak shape fitting !
! I+ peak integration !
0.9 I > Peak identification |
. : + 820 m/z per day :

» Quantification

» background substr.

» transmission
correction

» normalization

» RH dependence

> (use of calibration
coefficients)

i
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> |dentification of confined
clusters 224 m/z for 2022

96.94 96.96 97

p ¥ LIEGE université

e0e
‘bb Gembloux I c 0 S IC';t:lig(::tEd
AgrO-BiO Tech 17 gylllss;r“v‘ation



Results
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Perspectives

Modelling with MEGAN

Fi :Vizgi,j “Xj

> ¢; j. standard emission factor
> x,- fractional grid box areal coverage
» y;. emission activity factor

soll
T° moisture
Yi = Ccg  LAL - ypi - V1 Vai - Vsm,i* Yci
PPFD leaf CO,
age inhibition

+ canopy model
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