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2 Productivity of mixed versus pure stands
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Long-term experimental plots in Bavaria
established since 1870
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Long-living organisms need long-term research
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Main components of

Recently published study

climate change in Europe
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Growth trends of spruce (top) and beech (bottom)
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Pretzsch, H., Biber, P., Schutze, G., Uhl, E., Rotzer, Th., (2014) Forest stand growth dynamics
in Central Europe have accelerated since 1870, Nat. Commun. 5:4967 doi:10.1038/ncomms5967
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Effect of climate change on growth and yield at
stand, tree, and organ level

Facts from long-term observational plots:
Changes in forest stand dynamics from 1870 (past) to 2010 (present)

Mean tree size Stand growth rate Standing stock
present present | L_____________ present__ |
past | | /Y W || 4 past
past
Stand age Stand age Stand age
Tree number In (iv) Mean tree volume growth In (N) Tree number

\ g ||\

present
past

past past
present
Stand age Mean tree volume In (V) Mean tree volume In (V)

Pretzsch, H., Biber, P., Schitze, G.,Bielak, K., 2014. Changes of forest stand dynamics in Europe.
Forest Ecology and Management 316: 65-77
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Effect of climate change on growth and yield at
stand, tree, and organ level

Facts from long-term observational plots:
Changes in forest stand dynamics from 1870 (past) to 2010 (present)

Mean tree size Stand growth rate Standing stock

present present present

* Long-term plots are essential for eco-monitoring and

evidence of human footprints in forests

Tree number In (iv) Mean tree volume growth In (N) Tree number
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present
past

past past

present
Stand age Mean tree volume In (V) Mean tree volume In (V)
Pretzsch, H., Biber, P., Schiitze, G.,Bielak, K., 2014. Changes of forest stand dynamics in Europe. m
Forest Ecology and Management 316: 65-77
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2 Productivity of mixed versus pure stands
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Back to complex mixed-species forests.
From the idea to realization in Bavaria

7))
U . (-
= Increasing calam|t|§s. J/
© Extended forest functions
-+ ) 73 %
7)) and services
8 |dea of ,Dauerwald Idea of close-to-nature /
E forestry 66 %
3 47 % ———
Moller v. Keudell  Krutzsch, Wobst
1920 1932/35 1950

1930-40

Mixing proportions (>10 % stand area) according to inventories GRI 1971, BWI | 1987, BWI 2 2002 in Bavaria “.m
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Experimental set-up and data base for analyzing
crown allometry, tree efficiency, stand productivity

spruce Bl
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P1

L

spruce/beech
mixed
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D12 =PP12) TPP)2

see Kennel, 1965; Vandermeer, 1989; Forrester, 2013 TuTI
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Overyielding of mixed stands compared with
pure stands of spruce, pine, fir beech, and, oak
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Relative productivity of mixed oak/
beech versus pure stands
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Pretzsch et al. (2013) Productivity of mixed versus pure stands of oak and European beech

Eur J Forest Res, 132:263-280

TUT
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Relative productivity of mixed oak/
beech versus pure stands
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3 Modelling forest growth and yield
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Age series Freising 813 in mixed stands of
spruce and beech

&

plot 5 plot 1

plot 2 plot 4 plot 3
spruce 82 a., beech 102 a. spruce 93 a., beech 108 a. spruce 125 a., beech 155 a.
Pretzsch H, Biber P, Dursky J (2002) The single tree based stand simulator SILVA, TI.ITI

Construction, application and evaluation. Forest Eco Mngt 162: 3-21
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Functions for regulation of the individual tree
growth in the SILVA 3.0 simulator
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scenario
spatial explicit models, A
scenario analysis,

optimization

actual state
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SILVA 3.0-BaySF for routine application
management planning

Eingabe

Bitte geben Sie an, welche Daten eingelesen werden sollen und klicken Sie dann auf Einlesen.

" FE-Mr,
! 1148

a 3: BaySF —Durchforstung
=+ Forsthetrieb

—————  warianten berechnet.
A e
I §Extensig
[+ 2 Mormal
‘M ¥ 3 Intensiv

‘ " Revier

Jaharnberg

" wuchshezirk

IAIIgauer Flysch- und Helvetikumvorslpen

[~ 11 Extensiv ohne EN
I~ 2z Mormal chne EN
[ 33 Inkensiv ohne EN

Durchforstung

Al i

or

=10l

Optionen. ..

o =]

Optionsn

Geben Sie an, welche Durchforstungsstrategie verwendet werden soll. Es werden alle gewahiten

va 3: BaySF —Prognase

Yy
i

=Tk
Opti
Prognose pren=n

Die Prognose kann jetzt gestartet werden. Dis Berechnung kann inen Marment dauern,

Iva 3: BaySF — Ergebnisse

Ergebnisse

&n dieser Stelle kinnen Sie verschiedene Ergebnisse der Prognose darstellen. Klicken Sie dazu auf ein
Elerment der folgenden auswahlliste:

2. Auswertungsbasis

& FE-r,
 Djstrilt
‘ £ Stratum
3. Grafikauswahl
gesamt | verblaibend | ausscheidend| Endnutzung
¥olumen ] = [m] [m]
Volumenzuwachs [m] ] ] ]
¥olumen pro ha pro Jahr ] ] [m] ]

4. Grafiken

Ergebnisdaten exportieren

‘Volumen (verbleibend)
7.500.000
7.000.000
.500.000

A 000 0nn

=10l

Optionen. ..

A

Zuriick,

Weiter
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SILVA 3.0-BaySF for routine application for
management planning

=10l

b = Opti
‘ | Eingabe prenen

Bitte geben Sie an, welche Daten eingelesen werden sollen und klicken Sie dann auf Einlesen.
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Varianten berechnet.
Allgauer Flysch- und

* models support system understanding and
sustainable forest management
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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

TUT



Thanks for you attention
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Criteria for sustainable forest ecosystem
management. Example: Objective hierarchy for

the municipal forest Traunstein

Criteria for sustainable

Indicators Weight (%)
forest management
timber resources, area of forest,
Forest resources . 20
extension of area
Health and vitality stability, fitness, elasticity 17
Productive functions growth, yield, net return 12
Biological diversity habitat quality, rlchne_s S 10
flora/fauna, conservation

Protective functions soil, water, climate, noise, protection 10
Socio-economic employment, recreation, 31

functions

esthetics, proximity to nature




