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LeafArea ndex & dry-deposiion

leafArea Index = the area of kavesperarea arth) i 2/m 2]

* dry-deposition schem e n DEPAC/OTOS-EUROS:

* Aewmwdynam I Resistance Ra

* Quasilam nharlayerResistance Rb

* Canopy Resistance Rc= Q@ Rw + 1 Rs+ 1/Rsodl)?
1. extemallkafsurface Rw (AT
2. stom ata Rs [ATI)
3. soil Rsoil eff CLATI)

* HypherIAI>m ore dry-deposiion

goals of this study:
* Ispectspatibtem pormlvaribbility of forestIAT

* testsensiiiy ofthis m provem ent

Rb
Xc

TNO 5
(van Zanten etal,2010)




Spatibtem poralvarabilty n satellite-derived LAT
a.Maskng and rescaling the satellte-dataset
b. Spatialand tem poraleffects
2. Sensitwiy Run n IOTOS-EUROS

a . deposion schem e n IOTOS-EUROS
b. sin ulton details

c. In pactofforestLATon
NHx and NOy dry-deposibn

nimate and am m oniim aerosolforn aton
d. conclisbns

3. Outbok
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Spatiotem poralvariability n satellite-derived IAT

M askmg the satellite data

* onlythose cellsw ith >90% tree coverage are selkcted to represent the area
* thedom an sdvided n blocks
* IATIisavermged h each block

red coniferous trees

blue = bmwadkaftrees
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Spatiotem poralvariability n satellite-derived IAT

Rescalng the data

The satellte-derived LAIshow s anom alies based on the properties ofbmwadlkafand coniferous tieres
* brmwadkaf: [AT#0 hwhter
* coniferous: LAT# constant

Therrfore,we opt fora rescaling to retain spatiotem poralvarabilty and tree properties.
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Spatiotem poralvariability n satellite-derived IAT
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sensitivity run In LOTOS-EUROS

S enSjtiVjty RU_Il jl’l LO TO S _EURO S decduous bmwadkaf li-fracton

deciduous broadleaf forest

IOTOS-EUROSV3 0.0

Resolutbn:

0.48 2

* 2019 mclidng onem onth spn-up

* ~6x6km? forthe dom an ofNorthw est Europe

Em issons: : .
evergreen conierous li-fracton

* EU em 1sspn nwventory CAMS v51 2018 [1], and for Gem any the Greta em isson evergreen Cf’j_jfem;lsfgestlj
nventoryvi2 01 from 2019 R]. A A

* BDgeni em ssbns usihg tree-specific em ssbn factors, sol-NO, em ssbns, sea salt
em issions,desert dust, mwad resuspensibn and agrculurmldust em issions and GFAS
w idfire [3]

* Clm atobgialboundaries fiom EM EP, Isaacson and Logan and 3 -hourly results firom
the CAM Smrtproduct.

* Tin e profikes fiom TEM PO v3 2 [&] : Al T TR L oo

Soule etal., 2024

Um w eltbundesam t,2022
Kaiseretal, 2012
Guevara etal, 2025
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sensitivity run .n LOTOS-EUROS

results:reduces NHx deposiion
daily avg.surface conc.
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175
1.50

* amm onik peak I spring due to m anure application
1.25

* deposibn ism ost sensiwve 1 spring 1.00
0.75 M

0.50

0.001

-

* south-west:broadkaftireesm issam m oni peak

daily averaged surface conc. [mol/mol]

* north-east:coniferous trees hasovermIlbw erIAT
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sensitivity run .n LOTOS-EUROS

results:reduces NO y deposiion 4 g ..
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sensitivity run .n LOTOS-EUROS

results:aerosol

* Foramm onim nirate aerosols form from
NH, and NO,

* Regbnswher both NHx and NOy
deposiion decreased, w e observe ncrease
ofup to ~2% amm oniim and nimate
PM 2 5 aerosols.
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C onclusions

spatiotem poralvariability n Satellite-derived forest LAT
coniferous forests show seasonaliy which isnotrealistic

brmadkaf forests show non—zero IATIn w nter

«  spathlvarabilty: * tem pomlvarabilty bmadlkaf)
* conifermusIAI:south > north * heatwave kadsto fasterdecay ofIAT
* bmwadkaflAI:grow th and decay earlier in north * wam spring kads to earlergrow th of IAT
broadleaf deciduous forest coniferous evergreen forest
Sensitvity Run i

* gpatimlpattems and detailng appearn (@tb) concentration
m aps.

* NHx:sensiie to tin hg of LAIgrow th h spring fordeciduous
trees and ow ered LA I forevergreen tiees

0 100 200 300 0 100 200 300

* NOy:decrased area underlATI kads to bw ered deposions. AR e AT
* decreased NH3 and NO2 concentrations (0-5% ) kad to — (23) — (2,6) (4,5) 6,4) o default LAI
decreased am m oniuim andnimate PM2 5 up to ~2% . — (2,4) 4.3) (46) — (65 —— LA

— (2,5) (4,4) 6,3) —— (6,6)



Current & futuuire w oxk e T

coniferous evergreen forest
SatellteI AT /Ref

In thiswork, the coniferous evergreen and bmwadkafdecduous tirres are lum ped together.

W hilk partofthe spatialdependency of IAIm ay be explaned by the varbus tiee speckes.

Therefore, LAT is sam pld based on the tree specEs:

Fir,Alder,Bich,Beech,larch,Pne,Oak, Spruce,Doughs Fi, Sessike and English Oak,
and Scotch Pne.

Dominant tree species over Germany
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