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I Modelling framework ﬂ(".
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Realisation: Forest-DNDC
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I Model testing — soil hydrology

— e ] Pl LR
]

olumatrischar Wassengahal [omd m?)

2000

2001 2002 2003

Level Il site Mitterfels, Bavaria

Mean daily simulated soil moisture (Vol%)

Institut flr Meteorologie and Klimaforschung IMK-IFU (Garmisch-Partenkirchen)

50

40

f(x) =1.01x; "

R*=0.93

n=64

P<0.001 n

und Universitat Karlsruhe (TH) |GEHEIN5CHAF' I-

5 10 15 20 25 30 35 40 45 50
Mean daily measured soil moisture (Vol%)
5 Level Il sites, Bavaria
KIT — die Kooperation von F h Karlsruhe
Forschungszentrum Karlsruhe GmbH ﬁ HELMHOLTZ e

in der Helmholtz-Gemeinschaft



36

RS

Wh__
AT
5‘ 2 ETRETITT
"W\
A

2000 2001 2002 200

Level Il site Mitterfels, Bavaria

50 — —— —— ——————————1——
g f(x) = 1.01x; P
o R°=093 .
> n=64 e
o 40  Peoo01 . ///.
% = e
g o I
= 30 LamE
2 "
° .
3 _
g e
S 204 L
£ 5 ,r/
2 i,
= <
= /.
T 104 P | "
H B
5 yd
=
0 T T T T

T T T T T
5 10 15 20 25 30 35 40 45

Mean daily measured soil moisture (Vol%)

5 Level Il sites, Bavaria

50

simulated seepage water [mm yr-1]

R2 = 0.56
1000 y =0.84 x "
|
1 m
- |
800 u a
|
4 |
| " |
600 — . g 4 l..
| |
i ... u " n
. n
400 - .. .. LW n | '.
I: = .f Eg B [ |
i T = .
] |
200 ey . " .
i 'I?-' = l=l.|.l. W N
i man 0 - m
] o u u q -
m g - u
0 - C
T T T T T T T T T T T
0 200 400 600 800 1000
measured seepage water [mm yr-1]
Level Il sites, Germany
Forshungssenram Karrune coyt (8 wewwwourz [

Institut flr Meteorologie and Klimaforschung IMK-IFU (Garmisch-Partenkirchen)

und Universitat Karlsruhe (TH) | GEMEINSCHAFT r

Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft



I Model application — seepage water at regional scale §
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Model testing — nitrate at site scale
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Model application — nitrate leaching at regional scale ﬁ(l
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I Model application — mean nitrate concentration
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Impact

Critical N concentration (mg N.IY)

UN/ECE (2004)

This study

Vegetation changes in Northern Europe

- Lichens to cranberry (lingonberries) 0.20.4 0.2-0.4
- Cranberry to blueberry 0.40.6 0.4-0.6
- Blueberry to grass 1-2 1-2

- Grass to herbs 3-5 3-5
Vegetation changes in Western Europe

- Coniferous forest 2.5-4
- Deciduous forest - 3.5-6.5
- Grass lands 3

- Heath lands - 3-6
Other impacts on forests

I - Nutrient imbalances 0.204 -

- Elevated nitrogen leaching/N saturation - 1

- Fine root biomass/root length - 1-3

- Sensitivity to frost and fungal diseases - 3-5

CCE report, 2007
* Unterhalb der Wurzelzone in ca. im Tiefe NO3-N [mg I''] (:-:-:Hmkm
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Model application —regional N balance ﬂ(l
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Long term (10 years) at regional scale ﬂ(l
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I N-Deposition and Biodiversity
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I N-Deposition and Biodiversity — BERN model (OKODATA)
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I N-Deposition and Biodiversity (Waldkunde-Inst. Eberswalde) ﬁ(l

A K Py o ot L e, e
Machwels der Wirkungen von Stickstoffeintrigen
aut die Phytodiversitit der Wald- und Forstvegetation et ity Sviagg

owischen 1360 und Z000 weaintisne

Institut fur Meteorologie and Klimaforschung IMK-IFU (Garmisch-Partenkirchen)

Karlsruhe Instoute of Technology

NO3 leaching fka N/ ha a)]
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Significant decline of altogether 16
protected plant species

Evidence of causal relationship to N
deposition follows from fertilization
experiments (1964 -1970)
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N-Deposition and Biodiversity (University of Giessen)

r
5
el _z:"ﬂfh C
P o P T
S e P e
o Ty b e
~ Kﬂ:?
Ny
. ¢
A
-~ TJ—"/)
) 22
Soa 53 1 v
j‘/ \\tll r/}J'\M i
\,f,} ! T‘v} /G% )
S '/‘{: —
ORI oY
B ;',:;Jg N
r~';’f. ’ \\‘ <
{
. ' 55
Ly \/AL‘N_/ Ez’/r.”_/-56
Correlations
=
f{:f . @Negative (24) TS
e ) L T (ONot significant (21) >
T P o @ Positive (11) ﬁ
& (\_ 5:.; —
- -;:‘—q-_\_ B — 3 4
% - S~
KIT — die Kooperation von @' HRLMHOLYE I_ Forschungszentrum Karlsruhe

Forschungszentrum Karlsruhe GmbH
und Universitat Karlsruhe (TH)

Institut fur Meteorologie and Klimaforschung IMK-IFU (Garmisch-Partenkirchen) | GEMEINSCHAFT

-

A

Karlsruhe Instoute of Technology

in der Helmholtz-Gemeinschaft



I Climate change 1991-2000 versus 2031-2039
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conclusions

Mechanistic biogeochemical models are capable to simulate N turnover
and associated losses in forest ecosystems

In combination with biodiversity models they are promising tools for
assessing long term impacts of N-deposition on forest ecosystems

However, there is a need for monitoring studies measuring the
complete N balance to allow further improvement of the models

Thank you
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I N-Deposition situation forest ecosystems in Germany ﬂ(l
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