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The dry deposition of VOCs to ecosystems is an [\V/IZE Rz [0]1D]0] HOICA " Measurements (Dumont et al.. 2026) |
b e S e | = Site: Vielsalm station, Belgium — mixed temperate forest (ICOS site BE-Vie) |
SRS donasition 1o ononyeurace smooneronanaer 1 * Fluxes: VOCs (PTR-TOF-MS) + ozone (FOS) at 51 m (TOP) and 3 m a.g.l. (TRUNK)
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surfaces (leaf cuticles, soil) remains poorly Eiﬁi?‘"éu{icmatr | EZ; bognddyary layer ‘o _D_eluzs_ltio_n_s._n_o[l _n_egill_gl_bl_e_d_ef Esltloili f_oz 1_1_‘{0_0_ r_el_afe_d_rrl/ E J: 93_ ______ //'
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The most detailed description of non-stomatal /Modelling \
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deposition originates from the model of Zhang et
al. (2003), in which the deposition of a given
tracer was estimated from S0, and 0; measure-
ments, with very few validations for VOCs so far.
Objectives:

Big-leaf two-layer (canopy+soil)

resistive model
- —flux 1
- conc  R,+R,+R,

During night-time, the stomatal pathway |
Is estimated to be negligible.

V4 From TRUNK measurements, we

1.

Evaluate and Improve the non-stomatal
components of Zhang model for VOCs;
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- Estimation of canopy conductance:

estimate:

Gsoil — Gc,trunk
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2. Gain new insights into the mechanisms G. — 1 Geror 4 Gesp + Grr e From TOP measurements:
: ..  Uc — — Ustom cu 7,501 _ . /
governing non-stomatal deposition. - P oBT 0t o F o R, Geut = Getop — Gtrsoit .
RESULTS e
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ozone ‘ formaldehyde (m/z 31.018) ' methanol (m/z 33.033) _ acetaldehyde (m/z 45.033) _— ethanol (m/z 47.049) ‘ LA HOW well doe S the Zhang model \
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o Intended to represent two deposition mechanisms:
acetone (m/z 59.049) acetic acid (m/z 61.028) MVK+MACR (m/z 71.049) MEK (m/z 73.065) hydroxyacetone (m/z 75.044) ] ] . ] L
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Fig1l. Comparison between measured and predicted (Zhang model) cuticular conductances.
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= New evidence that soil deposition depends on RH, a process not
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= Strong underprediction by the Zhang model:
regression slopes range from 0.01 up to 1.24

(highest for acetic acid).

2 ayoc; and Byoc, are underestimated overall
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= Temporal dynamics: the Zhang model fails to .
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+~B. How can we improve existing parametrizations? S °
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. = Stronger dependence on RH than estimated in the Zhang model !
' = Dependence on u, similar to Zhang = the turbulence affects : .
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Fig2. New parametrizations of cuticular (G.,;) and soil (G,;;) conductances as functions of relative humidity and friction velocity for a

" Included in the Zhang model. / subset of tracers.

*<= No significant u, effect detected. A
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PN it S it S N - MR R O ! C.Which mechanisms could N Take-home messages
503 / | o m _ ! explain VOC deposition? ! 1. Existing models underest!mate_ surface
N | | |7 e ' > H: dissolution into water films present : cond_uc_:tances for the VOCs investigated
S ] - T . T | on SUfaces | 2. Humidity and turbulence control surface
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GRS es - e e e s — reactions with cellular metabolites ' Perspectives
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e ’ P Geye/soitovoc; ¢an be estimated for ! Integrate l_:)|olog|calmechanlsms(blologlcal
. new VOCs if we know their ,' consumptlon)
'\ physicochemical properties K 2. Generality -
Fig3. Dependence of G .o ; and Ggpi10,; parameters on VOC physicochemical properties. \‘\ - ,z/ Validate the new parameterizations across VOCs
""""""""""" and ecosystem types
3. Atmospheric relevance
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