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A - BIOMY — temperatni“ versus ,borealni*
MALY a VELKY vyvojovy cyklus
Kam zaradit horské lesy na ,starém* kontinentu z
hlediska dynamiky

B - Koncepty dynamiky MALEHO vyvojového cyklu — privodce jejich
vyvojem

C - lIdentifikace stadii - objektivizace pfistupu
Dynamika a proménlivost ploSkovitosti stadii v prostoru a ¢ase
Zakladni charakteristiky vyvojovych stadii
Jak se poznaji stadia in situ?
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Vyvoj teorie

« Leibundgut 1959 (pouze faze), 1978 (faze, uvaha o stadiich)
o Zukrigl 1963 (pouze faze)

 Mayer et al. 1987 (pouze faze)

« Koop 1989 — aplikace Korpela pro listnaté lesy (buciny)

« Korpel 1978, 1989, 1995 (3 stadia, kazdé délené na 1-3 faze)
o Tabaku 1999, Drdssler 2006 (jenom faze)

« Kral et al. 2010 (stadia a faze vC. Steady state)

a dalsi I!!



Teoreticke vychodisko

Vyvojova dynamika klimaxovych, smiSenych temperatnich lesu muze
byt popisovana jako viceméné uzavieny vyvojovy cyklus, ktery je
charakterizovan souslednosti ploch v ruznych stadiich a jejich dil€ich
fazich, vytvarejicich v prostoru relativné jemnou mozaiku. Jednotliva
stadia, prip. jejich dilCi faze se zretelné liSi okamzitou zasobou a
trendem pohybu ziveho i tlejiciho dreva, jejich vzdjemnym pomérem a
jsou takeé charakterizovana specifickou prostorovou a vékovou
strukturou.



Model vyvojového cyklu
(Korpel 1978, 1995)
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Schematische Darstellung der Bestandesphasenfolge
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Leibundgut 1978

Optimalphase
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Altersphase - Zerfallsphase
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Arten des Schluss-
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Darstellung 3: Phasenfolgen im européischen Urwald.
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Prirodna katastréfa

g ] Obr. 1. Sled, cyklicka nadviaznost
Les pripravny vyvojovych tadii a vyvojovych faz
! v zdvislosti od charakteru rozpadu

v pralesoch Slovenska.
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Phasen des Schlusswaldes

= QOptimalphase

i Altersphase

Zerfallsphase Verjuingungsphase —= Plenterwaldphase |——
e

Sukzessionsstadien

des Anfangswaldes

|

Sukzessionsstadien
des Ubergangswaldes

|

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

Leibundgut 1993
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Llcke
Verjingungsphase
Initialphase

frithe Optimalphase
mittlere Optimalphase
spate Optimalphase
Plenterphase
Terminalphase

Zerfallsphase

Abb. 3. Ausscheidung der Waldentwicklungsphasen auf 12,5 m x 12,5 m-Flichen fiir die Urwaldreservate
HaveSova (links) und Kyjov (rechts). Die einzelnen Probefldchen 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 HaveSova and 20 m in Kyjov.

Tabaku et al. 1999
Drossler et al. 2006
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Early biostatic

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 sylvatica (shaded) during the innovation, the aggradation and the early biostatic phases.
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!l ﬁ ﬁ Christensen et al. 2007

Early biostatic Late biostatic
m E| | Iﬂ I t | 0.37
Aggradation Degradation /062-\ (1.86)
ol Early biostatic

Innovation , 4
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 late biostatic and the degradation phase, in accordance
with Oldeman (1990). The definitions of the phases are de-
scribed in Table 1.

0.16

Fig. 4. Refined forest cycle model illu-

strating area of changes and non-changes 0.22

5 A ! 017

(in ha) 1992-2002. The numbers writ- L 0.35 :

ten next to the illustrations of the phases Aggradation Degradation
el —— b

are areas which not changed. The thick-
ness of the arrows indicate the impor- Innovation
tance of different processes. (0.01)

(0.01
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. Stadia charakterizuji vyvoj mnozstvi a vzajemného poméru
zivéholtlejiciho dfeva a hlavni rustovy proces na plosce

. Faze vyjadruji ruzneé formy vyvoje uvnitf stadii a jsou
charakterizované mj. ruznym typem porostu, determinovanym v

prvni fadé ekotopem — jsou schopny postihnout ruzné stanovistni
podminky.

Studované parametry:

1) Objem zivéholtlejiciho dfeva, vzajemny pomeér, trend zmény
objemu | pomeéru

2) Deélka trvani stadii a celého vyvojoveho cyklu

3) Velikost, tvar, distribuce v Uzemi (textura porostu)
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C — Pripadova studie — identifikace stadii — objektivizace pfistupu

Studované plochy

* Meérfeni pozic stromu na celé ploSe pralesu (stromovée mapy)
« DBH = 10cm, zivé | mrtvé stromy; stojici i lezici stromy;

» 52 000 stromu mérenych 70-tych, 90-tych a nultych letech.
 Salajka 19 ha; Zofin 72 ha; Boubin 45 ha

100 km

' Salajka
715-815m

Zofin
735 -825m




Metoda ,,moving filter*
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Metoda ,,moving filter*
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Klasifikace pomoci umelych neuronovych siti (ANN)
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Presnost klasifikace pomoci ANN

FAZE

STADIUM

Growth / expiration

Growth, initial
Growth, advanced
Optimum, typical
Optimum, ageing

\
/

Breakdown, initial

Breakdown / regeneration

Growth

Optimum

Breakdown (Disintegration)

86 %

91 %

Kral,K., Vrska,T., Hort,L., Adam,D., Samonil,P., 2010: Developmental phases in a temperate natural spruce-fir-beech forest:
determination by a supervised classification method. European Journal of Forest Research 129, 339-351.



Salajka

e European beech > 80% Legend:
 Silver fir and Norway spruce < 10% each ~ Growth

Y SP ’ - Optimum
e Altitude: 715 - 815 m a.s.l. || Breakdown

E Steady State

« Strictly protected since 1937; 19 ha

silver fir
dieback

0 2550 100 150 200



Zofin

 European beech 65%

* Norway spruce 33% and silver fir < 2%
o Altitude: 735 -830 m a.s.l.
» Strictly protected since 1838; 72 ha !

Legend:

. Growth
- Optimum
- Breakdown

E Steady State




 European beech 54% » Strictly protected
Boubin « Norway spruce 44% and silver fir < 2%
e Altitude: 930 - 1110 m a.s.l. * 45ha

since 1858

Legend:

- Growth
- Optimum
- Breakdown

E Steady State




Patch Analyst 5.1

Velikost plosek (Patch size)

» Zastoupeni stadii je variabilni
dle typu stanovisté a méni se s
casem

o Stadium dordstani zaujima
obvykle 30 — 40 %

o Stadium rozpadu zaujiméa
obvykle 10-20 %

e Zastoupeni stadia nejvysSi
stability roste s nadmorskou
vySkou a pohybuje se v rozpéti
18 -> 38 % plochy

e Strfedni velikost plosky je
témeér nemeénna nap Fié
lokalitami na celé mozaice
vyvojovych stadii.
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Optimum

Growth

Breakdown

—— living trees

---- dead trees




»Pocet stromu na 1 ha ve vyvojovych stadiich

trees per hectare (pcs)

400

200
100 -
o [ ;
Stage of growth Optimum stage Stage of disintegration
—oO— living trees = ¢ =dead trees —p— total

»Objem kmenu na 1 ha ve vyvojovych stadiich

timber volume per Lha (m?)

Stage of growth Optimum stage Stage of disintegration
— 0= |iVing trees = ¢ = (eadtrees —n— total
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth

e Stage of optimum

1-2 34 56 78 9-16

« Stage of optimum, d 13 class
terminal phase BA 350
/ha 300 /N
_ : 25.0 -\
» Stage of disintegration ool /NP
N | 15.0 - P
 Stage of disintegration, 128 : _=— dead
phase of regeneration 0.0 | | ‘ .

1-2 3-4 5-6 7-8 9-16
o Steady state d 13 class




C — Jak se poznaji stadia in situ?

"
¥ 4 i.t“. f




Determination of classes

» Stage of growth,
phase of expiration

 Stage of growth
o Stage of optimum

« Stage of optimum,
terminal phase

« Stage of disintegration

» Stage of disintegration,
phase of regeneration

e Steady state
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C — Jak se poznaji stadia in situ?

stadium dor ustani —

pokro Cilejsi faze




Determination of classes

» Stage of growth,
phase of expiration

 Stage of growth
e Stage of optimum

« Stage of optimum,
terminal phase

« Stage of disintegration

» Stage of disintegration,
phase of regeneration

e Steady state

N/ 30
ha 300 - ive
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200 -
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/ha 30.0 - el |

25.0 7 —s—dead|
20,0 f-----m- oo N\

15.0 -

10.0 -
R e
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth

 Stage of optimum

1-2 34 56 7-8 09-16

e Stage of optimum, d 13 class
terminal phase BA 00 g
fha 400 - A —o-lve
« Stage of disintegration 30.0 e
200+ of
» Stage of disintegration, 10.0 -
phase of regeneration 0.0 —® o =

12 34 56 78 9-16
e Steady state d 13 class
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Determination of classes

« Stage of grc_JWt_h, r'\]'a/ e o live
phase of expiration

» Stage of growth

e Stage of optimum

1-2 34 56 78 9-16

 Stage of optimum, d 13 class
terminal phase BA 400 ;e
p /ha 350 B +I|Ve
o _ 30.0 —#—dead
« Stage of disintegration 25.0 -
200 + e
15.0 -
* Stage of disintegration, 1@8 L N\
phase of regeneration 0.0 —®

12 34 56 78 9-16
e Steady state d 13 class
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Determination of classes

 Stage of growth, N/ 150
phase of expiration

ha. 120 - -o—live

» Stage of growth

e Stage of optimum
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« Stage of optimum, d 13 class
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.. . 30.0 -
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» Stage of disintegration, 10.0 -
phase of regeneration g'g 1
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth
e Stage of optimum

« Stage of optimum,
terminal phase

« Stage of disintegration

 Stage of disintegration,
phase of regeneration

e Steady state

BA
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Determination of classes

» Stage of growth,
phase of expiration

» Stage of growth
o Stage of optimum

« Stage of optimum,
terminal phase

« Stage of disintegration

» Stage of disintegration,
phase of regeneration

 Steady state
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