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How structural diversity modulates the growth performance of 
Silver fir dominated stands in Europe.

Field-Map technology as a tool that enhances data collecting to answer the formulated 
question
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Climate change



Climate change



Mixing



Canopy space filling and tree crown morphology in 
mixed-species stands compared with monocultures 
(Pretzsch, 2014)

Degressive increase in the stand productivity with 
increasing tree species richness in temperate forests 
(Dieler et al, 2017)
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Structural diversity



(a) (b) (c)

DB
H 

di
st

rib
ut

io
n

DBH class

Fr
eq

ue
nc

y

DBH class

Fr
eq

ue
nc

y

DBH class

Fr
eq

ue
nc

y



Research objective:

To examine the productivity, temporal growth 
stability, resistance, resilience, and recovery of 
Silver fir to climate extremes along the 
management and resulting structural diversity 
gradients.
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Original study design:

• 4 sites
• 4 countries

• Poland
• Ukraine
• Germany 
• Italy



Plan B:

• 4 sites
• 2-3 countries

• Poland
• Ukraine
• Germany 
• Italy



Study design:

• 30-36 circular plots per 
site:
• site characteristics;
• regenaration;
• dendrometric characteristics;
• tree position;
• increment cores.
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Number of measurements:

4 sites x 30-36 circular plots 
per site = 120 - 144 plots







Number of measurements:

50 trees per plot x 120 plots = 
min 6000 measurements



Tree characteristics

For all trees: 
• Tree number: 1, 2, …., n;
• Tree species (Fagus sylvatica, Abies alba, etc.);
• Tree diameter (DBH, in cm)
• Tree position in the plot;
• Status.

For the selected trees: 
• Total height (H, in m);
• Height to crown base (in m), i.e., to the lowest living 

branch that creates the continuous of the crown;
• Crown projection (4 directions);
• Record of any severe damages (wind breakage, decay, 

beetle damage, etc.).
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Database structure
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Structure type: 











Why do we need 
spatial information? 













Best features
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Advantages:
• User friendly;
• Highly accurate;
• Reliable. 

Disadvantages:
• Still need humans to work. 



Questions?
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