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A - BIOMS — temperate” versus ,boreal”
SMALL and LARGE developmental cycle

B - Concepts of small developmental cycle

C - Elementary features
How to identify the stages in situ?



MIXED DECIDUOUS FOREST - CONIFEROUS FOREST — BOREAL
TEMPERATE

 more tree species, deciduous in

less tree species, coniferous in

particular particular
 key competitive factor: light « key competitive factor: heat
« fine texture (horizontal structure) e coarse texture (horizontal structure)
- growth space more fulfilled (fight for | ® 9rowth space more open (soll
light) radiation touch the soil surface —
heat)
» typ: coniferous dominated forests of

« typ: mixed forests of middle and . . .
lower elevations in Central Europe higher mountain elevations of
Central Europe




CYCLES
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ecological stability

,Steady state*

,small“ cycle

Jlarge“ cycle
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Theory development

* Leibundgut 1959 (only phases), 1978 (phases, stages consideration)

o Zukrigl 1963 (only phases)

 Mayer et al. 1987 (only phases)

« Koop 1989 — aplication of Kropel theory for the deciduous forests
(beech forests.)

« Korpel 1978, 1989, 1995 (3 stages, every stage - 1-3 phases)

o Tabaku 1999, Drossler 2006 (only phases)

o Kral et al. 2010 (exact determination of stages; steady state)

« and others !!!



Developmental cycle model
(Korpel 1978, 1995)
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Schematische Darstellung der Bestandesphasenfolge
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Leibundgut 1978

Optimalphase

Altersphase

- Zerfallsphase

/

A

FPlenterwaldphase

Verjiingungsphase

Anfangswald aus
Erstbesiedlern

Tebergangswald aus
Eratbesiedlern und
Arten des Schluss-
waldes

Schlusgwald

Darstellung 3. Phasenfolgen im europdischen Urwald.




Zerfallsphase

Mayer 1987

erjungungsphase

Regenerationsph -
Plenterphase

Terminal phase

Inialphase

Optima Iphase

Abb. 9. Schemausche Darstellung der moglhi-
chen Bestandesphasenfolge in montanen
Fichten-Tannen-Buchen-Urwildern

Fig. 9. Potential cycle of development phases
in montane spruce-silver fir beech virgin fo-
rests
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Prirodna katastréfa

Les pripravny

¢

Les prechodny

¢

Les vrcholny (ustaleny)

Stadium dorastania
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b el JONROSN .
Id ojvr rhhilko\'u:i I

Rozpad pomaly

Obr. 1. Sled, cyklicka nadvaznost
vyvojovych $tadii a vyvojovych faz
v zavislosti od charakteru rozpadu
v pralesoch Slovenska.

Korpel 1989, 1995
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Phasen des Schlusswaldes

= Optimalphase

/' l
Fa
P Altersphase
/ /
Zerfallsphase Verjingungsphase —= Plenterwaldphase |=—

i S

-

Sukzessionsstadien
des Anfangswaldes

|

Sukzessionsstadien
des Ubergangswaldes

|

Urwald Derborence. Schema der Dynamik von Tannen-Fichten-Buchen-Urwiildern.

Leibundgut 1993
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Late biostatic

Aggradation

Emborg et al. 2000

Innovation Degradation

Fig. 5. The mosaic cycle in time and space, Suserup Skov, 1992. The pie in the middle shows the accumulated area of each phase of the
shifting mosaic. The outer circle indicates the calculated duration of each phase of the forest cycle, numbers indicate years from start of the
cycle. The typical structure of the forest throughout the forest cycle is illustrated. Note the climax microsuccession from Fraxinus excelsior
(white) to Fagus sylvarica (shaded) during the innovation, the aggradation and the early biostatic phases.
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m m Christensen et al. 2007

Early biostatic Latle biostalic

mha_ ALl

0.37
Aggradation Degradation /I:Iﬁ:\ (1.86)
P Early biostatie

Lt b Late biostatic

Fig. 1. Model of the basic forest cycle, including five developmen-
tal phases termed the innovation, the aggradation, the early bio-

static, the lare biostatic and the degradation phase, in accordance - 0.16
with Oldeman (1990). The definitions of the phases are de- ' .
scribed in Table 1. '
0.34
Fig. 4. Refined forest cycle model illu- - (0.0
strating area of changes and non-changes (0.81) 022 foqr
(in ha) 1992-2002. The numbers writ- 0.35 ’
ten next to the illustrations of the phases Aggradaticn 805 Cegradation
are areas which not changed. The thick- 0.12 =l

ness of the arrows indicate the impor- Innovation
tance of different processes. 0.01)
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Licke
Verjiingungsphase
Initialphase

frithe Optimalphase
mittlere Optimalphase
spate Optimalphase
Plenterphase
Terminalphase
Zerfallsphase

s B (SR Tabaku et al. 1999
T EF

> Drossler et al. 2006

Abb. 3. Ausscheidung der Waldentwicklungsphasen auf 12,5 m x 12,5 m-Flachen fiir die Urwaldreservate
Have3ova (links) und Kyjov (rechts). Die einzelnen Probeflachen sind in HaveSova 200 m und in Kyjov
20 m voneinander entfernt.

Forest development stages in HaveSova (left) and Kyjov (right) determined on 12.5 m x 12.5 m squares.
The distance between sample plots (62.5 m x 62.5 m) is 200 m in Have3ové and 20 m in Kyjov.
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. Stages characterizes DBH distribution and volume development
of trees and the living/deadwood ratio

. Phases presents different forms into the stages and they are
characterized by stand type

Studied parameters:

1) DBH distribution of living and dead trees, living- and deadwood
volume, living/deadwood ratio, volume and ratio trends

2) Duration time of stages and whole developmental cycle
3) Size, shape and distribution of pathes

17
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»Number of trees per hectare in developmental stages

trees per hectare (pcs)

400

Stage of growth

Optimum stage

Stage of disintegration

— 00— living trees

= ¢ =dead trees

—t—total

»Volume of stems per hectare in developmental stages

timber volume per 1ha (m®)

Stage of growth

Optimum stage

Staae of disintegration

—[DO=|iVing trees

= ¢ = dead trees

—t—t0tal
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Wysvitlivky / Legend:

blokovana sukcesni stadia / blocked developmental stages
stadium dordstani / stage of growth
B stadium doristani, faze doZivani / stage of growih, phase of expiration
BN stadium doristani, vibéma faze | stage of growth, phase of selection
| stadium optima / stage of optimum

B stadium optima, faze terminaini / stage of optimum, terminal phase
BN stadium rozpadu / stage of disintegration
B siadium rozpa chu, Faze zmlazovani | stage of disintegration, rege o se

CELKEMJ TOTAL

2 2 8 3
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g
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g

&
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» average size of patches, variability
of size

e distribution in the area

» edges segmentation, shape of
patches
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Determination of classes

» Stage of growth,
phase of expiration

e Stage of growth
» Stage of optimum

» Stage of optimum,
terminal phase

» Stage of disintegration

» Stage of disintegration,
phase of regeneration

o Steady state

N/ 600 1
ha 500 - '
400 -
300 -
200 -
100 -

BA 350

/ha 30.0 -
25.0 -

20.0

15.0 -
10.0 -

5.0
0.0

1-2 3-4 5-6 7-8 9-16
d 1,3 class

——|ive
—8—dead

T 7 T [
1-2 34 56 78 9-16
d 1,3 class







Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth
» Stage of optimum

» Stage of optimum,
terminal phase

» Stage of disintegration

» Stage of disintegration,
phase of regeneration

o Steady state

ha

BA
/ha

250 -
200 -
150 -
100 -

50 -

40.0

35.0 -
30.0
25.0 -
20.0
15.0 -
10.0 -

5.0 -

0.0

N/ 300
1-2 3-4 5-6 7-8 9-16
d 1,3 class
C ‘ 0 : ‘ O ‘ O
1-2 3-4 5-6 7-8  9-16

d 13 class
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth
« Stage of optimum

» Stage of optimum,
terminal phase

» Stage of disintegration

» Stage of disintegration,
phase of regeneration

o Steady state

N/ 350 -
ha 300 - -o—live
250 - —s—dead

200 /N

150 -

100 -

50 -

0 R — —®

1-2 34 56 7-8 9-16

d 1,3 class

BA 35.0
/ha 30.0 -
25.0
20.0
15.0 -
100/
SO/

0.0 : —— —0

1-2 3-4 5-6 7-8  9-16

d 13 class

—-o—live |
—=—dead|
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth
» Stage of optimum

» Stage of optimum,
terminal phase

» Stage of disintegration

» Stage of disintegration,
phase of regeneration

o Steady state

N/ 150 -
120 -
90 -

ha

BA
/ha

L A
T A

50.0
40.0
30.0
20.0
10.0

1-2 34 56 7-8 9-16

d 1,3 class

—0— live
—8— dead

0.0

T T i T T
1-2 3-4 5-6 7-8  9-16

d 13 class
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Determination of classes

« Stage of growth, rl\mla/ 150 -----mmmommoe oo e
phase of expiration 120 -
90 -
 Stage of growth 60
30 -
« Stage of optimum 0
12 34 56 78 9-16
« Stage of optimum, d 13 class
terminal phase 40.0 :
P /?]Aa 35.0 | —o—live
. _ 300 S —=—dead
 Stage of disintegration 25.0 -
20.0 1 N
15.0 -
» Stage of disintegration, 128 **********************************
phase of regeneration 0.0 —&— ‘ ‘ ‘
1-2 3-4 5-6 7-8 9-16
o Steady state d 13 class
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth
» Stage of optimum

» Stage of optimum,
terminal phase

» Stage of disintegration

» Stage of disintegration,
phase of regeneration

o Steady state

N/ 150 -
ha 120 -
90 -

T

30 -

BA 40.0

/ha 35.0 -
30.0

25.0 -
20.0
15.0 -
10.0 -

5.0 -

1-2 34 56 7-8 9-16

0.0

1-2 3-4 56 7-8 9-16
d 1,3 class
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth
» Stage of optimum

» Stage of optimum,
terminal phase

» Stage of disintegration

« Stage of disintegration,
phase of regeneration

o Steady state

N/ 150
ha 120 - | -o—live

1-2 3-4 5-6 7-8 9-16
d 1,3 class

BA 500 -
lha 40 |

30.0

20.0

10.0 -
0.0

1-2 34 56 7-8 9-16
d 13 class
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth
» Stage of optimum

» Stage of optimum,
terminal phase

» Stage of disintegration

» Stage of disintegration,
phase of regeneration

» Steady state

N /
ha

BA
/ha

250 -

200 -
150 -
100 -

50 -

60.0
50.0
40.0
30.0
20.0
10.0

0.0

1-2 34 56 78 9-16
d 1,3 class
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VyliSeni a mapovani stadii:

e mapovani v terénu do map napf. 1:2000, 1:5000 = vétSi prostorova
nepresnost, Siroce definované mapovaci jednotky = vice subjektivni
pristup

» determinace na vyzkumych plochach — 1 plocha = 1 stadium a faze
(Slovensko)

mapovani s pomoci bodove sité (napr. 50x50 m) (Slovinsko, Holandsko)

mapovani pomoci rastru — mozaika (Némecko, Albanie)

mapovani s mapou stromu (,6eska“ metoda)

analyza prostorovych dat z opakovanych méreni — tzv. ,Kralov(sk)a(a)*
metoda — viz prednaska €. 5
Vyuziti vysledkt mapovani stadii a fazi — viz prednaska ¢. 12

44



	logo_list
	04_Silviculture_Nat_forest
	Natural forests dynamics�in Europe�(temperate and boreal bioms)
	LECTURE SCHEME�
	A – BIOMs – „temperate“ versus „boreal“ �
	Snímek číslo 4
	Snímek číslo 5
	Snímek číslo 6
	Snímek číslo 7
	Snímek číslo 8
	Snímek číslo 9
	Snímek číslo 10
	Snímek číslo 11
	Snímek číslo 12
	Snímek číslo 13
	Snímek číslo 14
	Snímek číslo 15
	Snímek číslo 16
	Snímek číslo 17
	Snímek číslo 18
	Snímek číslo 19
	Snímek číslo 20
	Snímek číslo 21
	Snímek číslo 23
	Snímek číslo 25
	Snímek číslo 27
	Snímek číslo 30
	Snímek číslo 32
	Snímek číslo 34
	Snímek číslo 38
	Snímek číslo 41
	Snímek číslo 44




