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Waldwachstum
Systemanalyse

Long-term experimental plots in Bavaria
established since 1870



Long-living organisms need long-term research
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Recently published study: Main components of 
climate change in Europe



______________________________________________________________________________
Pretzsch, H., Biber, P., Schütze, G., Uhl, E., Rötzer, Th., (2014) Forest stand growth dynamics 
in Central Europe have accelerated since 1870, Nat. Commun. 5:4967 doi:10.1038/ncomms5967 

Growth trends of spruce (top) and beech (bottom)



Effect of climate change on growth and yield at
stand, tree, and organ level

___________________________________________________________________________________
Pretzsch, H., Biber, P., Schütze, G.,Bielak, K., 2014. Changes of forest stand dynamics in Europe. 
Forest Ecology and Management 316: 65-77



Effect of climate change on growth and yield at
stand, tree, and organ level

___________________________________________________________________________________
Pretzsch, H., Biber, P., Schütze, G.,Bielak, K., 2014. Changes of forest stand dynamics in Europe. 
Forest Ecology and Management 316: 65-77

• Long-term plots are essential for eco-monitoring and 
evidence of human footprints in forests
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Mixing proportions (>10 % stand area) according to inventories GRI 1971, BWI I 1987, BWI 2 2002 in Bavaria

Idea of close-to-nature
forestry

Back to complex mixed-species forests. 
From the idea to realization in Bavaria
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Increasing calamities.
Extended forest functions

and services



1p 2p

1,2p

 (1),2(2)1,1,2 ppppp 
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2m

Experimental set-up and data base for analyzing
crown allometry, tree efficiency, stand productivity

___________________________________________________________________________
see Kennel, 1965; Vandermeer, 1989; Forrester, 2013



Overyielding of mixed stands compared with 
pure stands of spruce, pine, fir beech, and, oak
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RPA = 117 %
+ 1.5 t ha-1 yr-1

Relative productivity of mixed oak/
beech versus pure stands

___________________________________________________________________________
Pretzsch et al. (2013) Productivity of mixed versus pure stands of oak and European beech
Eur J Forest Res, 132:263-280



RPA = 117 %
+ 1.5 t ha-1 yr-1

Relative productivity of mixed oak/
beech versus pure stands

• On average 20-30 % overyielding of mixed vs. 
pure stands (= increased area use efficiency)

___________________________________________________________________________
Pretzsch et al. (2013) Productivity of mixed versus pure stands of oak and European beech
Eur J Forest Res, 132:263-280
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Age series Freising 813 in mixed stands of 
spruce and beech

___________________________________________________________________________
Pretzsch H, Biber P, Ďurský J (2002) The single tree based stand simulator SILVA,
Construction, application and evaluation. Forest Eco Mngt 162: 3-21





1.30 m

Functions for regulation of the individual tree
growth in the SILVA 3.0 simulator

Quantification of 
competition
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CD

spatial explicit models,
scenario analysis,
optimization



SILVA

SILVA 3.0-BaySF for routine application for 
management planning



SILVA

SILVA 3.0-BaySF for routine application for 
management planning

• models support system understanding and 
sustainable forest management



Perspectives

- Substantiation of empirical research by models & theory

- Extension of research from pure to mixed stands

- From wood to other functions and services of forests
(wood quality, climate change, carbon, water...)

- Extension of research from forest trees to urban trees

- Trends: closer link to ecology, biology, resource economy



Thanks for you attention



Criteria for sustainable forest ecosystem
management. Example: Objective hierarchy for

the municipal forest Traunstein


