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Leaf A rea Index &  dry-deposition 
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Leaf Area Index =  the area of leaves per area (earth) [m 2/m 2]

• dry-deposition schem e in DEPAC/LOTOS-EUROS:

• Aerodynam ic Resistance Ra

• Quasi-Lam inar Layer Resistance Rb

• Canopy Resistance Rc= (1/Rw + 1/Rs + 1/Rsoil)-1

1. external leaf surface Rw (LAI)

2. stom ata Rs (LAI)

3. soil Rsoil_eff(LAI)

• Higher LAI > m ore dry-deposition

goals of this study:

• inspect spatiotem poral variability of forest LAI

• test sensitivity of this im provem ent 

(van Zanten et al., 2010)
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M asking the satellite data 

Spatiotem poral variability in satellite-derived LAI

tree type m ap
-Copernicus 10x10m  resolution from 2018
-coniferousand broadleaftrees
-DOI:https://doi.org/10.2909/7b28d3c1-b363-4579-9141-bdd09d073fd8

GEOV2:reprocessed MODIS leaf area index dataset
- 1x1 km  resolution
- 1999-01 –2020-06
- Int. J. Appl. Earth Obs. Geoinf. 123 (2023) 103479

red = coniferous trees
blue = broadleaf trees

• only those cells with >90%  tree coverage are selected to represent the area
• the dom ain is divided in blocks
• LAI is averaged in each block 



Rescaling the data

Spatiotem poral variability in satellite-derived LAI

The satellite-derived LAI shows anom alies based on the properties of broadleaf and coniferous trees

• broadleaf:     LAI ≠ 0 in winter

• coniferous: LAI ≠ constant 

Therefore, we opt for a rescaling to retain spatiotem poral variability and tree properties.  



Tem poral and spatial variability 
• 2003: warm  and dry sum m er -> faster decay 

• 2011: warm  spring and winter and excessive rainfall -> early LAI growth

• spatial variability seen in plateaus/decay in sum m er 

Spatiotem poral variability in satellite-derived LAI



Sensitivity Run in LO TO S-EURO S
LOTOS-EUROSv3.0.0

Resolution:

• 2019 including one m onth spin-up

• ~6 x6 km 2 forthe dom ain ofNorthwestEurope

Em issions:

• EU em ission inventory CAMS v5.1 2018 [1],and for Germ any the Greta em ission
inventoryv1.2.0.1 from 2019 [2].

• Biogenic em issionsusing tree-specific em ission factors,soil-NOx em issions,sea salt
em issions,desertdust,road resuspension and agriculturaldustem issionsand GFAS
wildfire [3]

• Clim atologicalboundariesfrom EMEP,Isaacson and Logan and 3-hourlyresultsfrom
the CAMS-nrtproduct.

• Tim e profilesfrom TEMPO v3.2 [4]

sensitivity run in LOTOS-EUROS

1. Soulie et al., 2024
2. Um weltbundesam t, 2022
3. Kaiser et al., 2012
4. Guevara et al., 2025

deciduous broadleaf lu-fraction

evergreen coniferous lu-fraction



results: reduces N H x deposition
• overall reduction on NHx deposition ~0-5%

• am m onia peak in spring due to m anure application 

• deposition is m ost sensitive in spring 

• south-west: broadleaf trees m iss am m onia peak

• north-east: coniferous trees has overall lower LAI

sensitivity run in LOTOS-EUROS

SatelliteLAI SatelliteLAI/ Ref

daily avg. surface conc. 



results: reduces N O y deposition
• overall reduction on NOy deposition ~0-5%

• NOy species relatively constant throughout the year

• south-west: broadleaf trees has lower LAI in winter, 
while heatwave in sum m er prevented to m ore dep. 

• north-east: coniferous trees has overall lower LAI

sensitivity run in LOTOS-EUROS

SatelliteLAI SatelliteLAI/ Ref

daily avg. surface conc. 



results: aerosol

• For am m onium  nitrate aerosols form  from  
NH3 and NO2

• Regions where both NHx and NOy 
deposition decreased, we observe increase 
of up to ~2%  am m onium  and nitrate 
PM2.5 aerosols. 

sensitivity run in LOTOS-EUROS

SatelliteLAI (SatelliteLAI–Ref) / Ref
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C onclusions
spatiotem poral variability in Satellite-derived forest LAI

coniferous forests show seasonality which is not realistic

broadleaf forests show non-zero LAI in winter 

• spatial variability:

• coniferous LAI: south > north

• broadleaf LAI: growth and decay earlier in north

Sensitivity Run

• spatial patterns and detailing appear in (ratio) concentration 
m aps. 

• NHx: sensitive to tim ing of LAI growth in spring for deciduous 
trees and lowered LAI for evergreen trees

• NOy: decreased area under LAI leads to lowered depositions. 

• decreased NH3 and NO2 concentrations (0-5% ) lead to 
decreased am m onium  and nitrate PM2.5 up to ~2% . 

• tem poral variability (broadleaf)

• heatwave leads to faster decay of LAI

• warm  spring leads to earlier growth of LAI



C urrent &  future w ork

In this work, the coniferous evergreen and broadleaf deciduous trees are lum ped together. 

W hile part of the spatial dependency of LAI m ay be explained by the various tree species.

Therefore, LAI is sam pled based on the tree species:

Fir, Alder, Birch, Beech, Larch, Pine, Oak, Spruce, Douglas Fir, Sessile and English Oak,
and Scotch Pine.

dry flux N
coniferous evergreen forest

SatelliteLAI/ Ref

Blickensdörferet al. (2024).
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