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From SAFE (Alveteg, 1995)
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From Decomp (Walse et al, 1998)
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From PULSE (Lindström & Gardelin, 1992)

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
⋅⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−
−

= i
ii

ii
i In

WiltPntFieldCap
WiltPntSoilMoistMAXPercol

β

,0

i
ii

ii
i PotEvap

WiltPntLimitEvap
WiltPntSoilMoist

MAXActEvap ⋅⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
−

= 1,



ForSAFE‐Veg 





Changes in the composition of the ground vegetation at a 

 central Swedish forest site



Sala et al., Science 2000
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DeVries

 

et al., 2007 Alterra

 

report 1538

N‐sensitive sites
+ 10 kgN/ha,yr

 

=> + 18.5% growth

non‐N‐sensitive sites 
+ 10 kgN/ha,yr

 

=> + 1.40% growth

Multi‐driver effects on growth, 1‐

 

N dep



DeVries

 

et al., 2007 Alterra

 

report 1538

+ 1°C => + 42% growth

Multi‐driver effects on growth, 2‐

 

Temp

Did we account for 

 anything more than 

 once?



Milne & Van Oijen, 2005
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Nobel peace price



intra‐annual varriations

 

in precip. (Sce. A2, Max Planks Inst. modell)



Climate effects on growth



climate change effects on alkalinity



N addition effects at a northern Swedish site



N addition effects at a central Swedish site



N addition effects at a southern Swedish site



Modelling

 

results 

 from 16  forest sites 

 in Sweden

Indirect effect of N dep

 

on soil acidification 
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Conflicting or mutually enforcing drivers?



looking for a synthesizing 

 indicator of effects, but 

 still keeping the drivers 

 separate



Indicator:
relative ground cover per species or plant type 

 sorted into three groups

Marginal

Subdominant

Dominant

Vegetation occupancy classes

Ground cover per
vegetation

1, 2 or 3 species with total
cover > 50%

The last 10%

The subsequent 40%



Criteria:
group specific



Classification
algorithm

Increment
atmospheric N

dep (Ndep)i

Simulate
vegetation

composition

Relative %
cover per

species type

Dominant
cover

Subdominant
cover

Marginal
cover

|Cover - reference| >
condition? (1)

|Cover - reference| >
condition? (2)

|Cover - reference| >
condition? (3)

(1) or (2) or (3)

False

(Ndep)i effects
exceed conditionsTrue

Stepwise incrementing N deposition until
change in the ground vegetation exceeds
predefined conditions

Reference
dominant

cover

Reference
subdominant

cover

Reference
marginal

cover

Classification
algorithm

Simulate vegetation
composition under

background N depositon

Relative % cover
per species type

Reference vegetation
community under
background N dep

CLN = (Ndep)i



Dynamic reference level and the steady state concept:
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Normalization

 

and comparison
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