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Global biodiversity hotspots
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RESULTS FOR FOREST HABITATS

Threatened forest habitats (according to CHIMERE model)

e Subalpine and montane Pinus uncinata forests (86%)

* Mediterranean pine forests with endemic Mesogean pines (71%)
(Pinus halepensis, P. pinaster, P. pinea)
* Luzulo-Fagetum beech forests (71%)

* Abies pinsapo forests (57%)
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UNDERESTIMATIOMREIRABLE DRY DEPOSITION DATA
DRY DEPOSITION IRRES D FOR IMPROVING
MEDIT. FORESTS RISK ASSESSMENT



RESULTS FROM EDEN PROJECT

DRY DEPOSITION
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EMPIRICAL INFERENTIAL METHOD

Branch washing

Passive sampling

SURF CONDUCTANCE
F
Ky="N
v ="/
SURFACEDEPOSITI

DDsurface == KN X CN X LAI

STOMATAL UPTAKE MODELLING

Model DO,SE (Deposition of Ozone and Stomatal Exchange)
Jarvis, 1976 - Emberson et al., 2000 - Alonso et al., 2007, 2008
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EMPIRICAL INFERENTIAL METHOD

Comparison with other methods Comparison with models
2 Annual N deposition (kg N ha'?) , Dry deposition (kg N / ha)
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Models’ output are commonly
cell- (and habitat-) averaged values
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EMPIRICAL INFERENTIAL METHOD

Easy-to-apply, not expensive.
Site-specific results

Sources of uncertainty:

Representativeness of selected trees

EIM does not include particulate N in the estimation

RATIO GAS / PM

HNO3 mNO3

NH3 = NH4
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Garcia-Gémez et al., 2016, Environ. Sci. Poll. Res.



TOTAL DEPOSITION AND RISK ASSESSMENT

Surface deposition estimation
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Empirical CL (mostly based on lichens)
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CONCENTRATION OF GASEOUS N: BELOW CANOPY vs. OPEN FIELD




BELOW-CANOPY REDUCTION OF GASEOUS POLLUTANTS
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SEASONALTY OF N INPUTS




Net throughfall

SEASONALITY OF NUTRIENT INPUTS
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Dry deposition significance

v

Atmospheric models are useful tools for risk assessment but further
developments are still needed for dry deposition measurements and
modelling

Deposition of atmospheric N might be an important added stress to some
forest habitats in Spain and other Mediterranena areas

EIM is an easy-to-apply method for estimating dry deposition and originates
site-specific results

According to the EIM, dry deposition represented 77% of the total N input to
Q. ilex forests, dominated by the oxidized N
—> further efforts in HNO; measurements

Meteorology and N deposition show important seasonal and inter-annual
variations in Mediterranean region
—> implications for effects and CL estimation
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- ESTIMATING ATMOSPHERIC DRY DEPOSITION

METHODOLOGY: EMPIRICAL INFERENTIAL METHOD

Passive sampling —

Branch washing
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(Bytnerowicz et al., 2015, EP)

C: Pollutant concentratoin in air

K: Surface conductance

LAI: Leaf area index

Fsyrface : Flux of N onto the leaf
surface (surface dry deposition)

F gtomatar: Flux of N into the stomata
(stomatal dry deposition)

¢, Stomatal conductance

=0sx Dy
Bytnerowicz et al., 2015
Massman, 1998
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filhberson et al., 2000
550 et al.,

2007, 2008



DEPOSITO ATMOSFERICO DE NITROGENO

EFECTOS DEL DEPOSITO DE NITROGENO

Ecosistemas terrestres:
 Toxicidad directa

« Acidificacion de los suelos
« Mayor susceptibilidad a otros factores de estrés
« Eutrofizacion de ecosistemas
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- ESTIMATING ATMOSPHERIC DRY DEPOSITION

METHODOLOGY: EMPIRICAL INFERENTIAL METHOD
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Branch washing
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EMPIRICAL INFERENTIAL METHOD

Comparison with other methods Comparison with models
2 Annual N deposition (kg N ha'?) , Dry deposition (kg N / ha)
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~— METHODOLOGY

ESTIMATING ATMOSPHERIC DRY DEPOSITION

L

Branch washing: alive branches (NB) and lyophilized branches (LB)

Seasonal Same sampling day for LB and NB

Exposure period = number of days from last rain Exposure period = 7 — 14 days




ESTIMATING ATMOSPHERIC DRY DEPOSITION

RESULTS: SURFACE CONDUCTANCE (K,)

Study of NB washing experiment
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CONCENTRACION ATMOSFERICA DE CONTAMINANTES
VARIABILIDAD ESPACIAL Y TEMPORAL
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RISK ASSESSMENT OF N, DEPOSITION

MAIN RESULTS
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Assessed: 52 183 km? 2.8 — 7.3% threatened

Higher risk using CHIMERE model
Threatened habitats:

AvVg. CLgye: 2.7 - 3.0 kg N hat

* Mainly in areas with high deposition and for habitats with CL < 10 kg ha!
» Most threatened habitat: natural grasslands, according to both models (30 — 60%)

e Other mountainous habitats



! > RISK ASSESSMENT OF N, DEPOSITION
RESULTS FOR FOREST HABITATS

Threatened species:
» Relictic temperate and temperate-like mountainous forest: Pinus uncinata and Abies Pinsapo
» Mediterranean esclerophyllous evergreen forest: Quercus ilex (in NE Spain)
» Endemic coastal pines: Pinus halepensis, P. pinaster, P. pinea (according to CHIMERE model)

Dry deposition:

« Comparison of modeled dry deposition values with estimations obtained by other authors
(Roda et al., 2002; Sanz et al., 2002; Aguillaume et al., 2017) showed that the modelled dry
deposition could be underestimated for Spanish Mediterranean forests.

» Mediterranean forests (and other forests) in Spain could be withstanding a higher risk derived
from N deposition than the one resulting from this first approach
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F surface — Ceas X Kgas

Fneas+Npy = Ceas X Kgas + Cpy X Kpy
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