Adaptacia lesnych ekosystémov na
globalne environmentalne zmeny

Uzemnd ochrana prirody
Aktivna vs. pasivna forma ochrany

Manazment v chranenych uzemiach v ¢ase environmentalnych zmien



Obhospodarovanie lesov v prospech ochrany prirody

lesnicko-ochranarsky spor je pochopitelny, ale zbytocne
vyhraneny, hlavnou pricinou su environmentalne zmeny
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Stupne ochrany prirody
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Velkoplosné chranené uzemia
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Maloplosné chranené uzemia

cca 2% rozlohy SR
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Natura 2000 — Gzemia eurdpskeho vyznamu (UEV)
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Natura 2000 — Gzemia eurdpskeho vyznamu (UEV)
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Manazment lesov v chranenych Uzemiach zasiahnutych
disturbanciami

Priaznivy stav biotopov vs. ,,bezzasah“ v 5. st. ochrany

Premnozenie skodcov - aktivny manazment v ramci ochrany lesa vs. pasivny manazment, ochrana
prirodnych procesov
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Figure 3. Scheme of bark beetle population dynamics. Low and stable bark beetle populations {endemic
phase) can be periodically disrupted by external factors such as droughts and windthrows, which trigger
a transition to the epidemic phase (upper panel, adopted from Kautz et al. 2014). For Ips typographus,
the epidemic phase typically lasts several years. Population decrease and transition back to the endemic
phase (outbreak collapse) is driven by factors such as natural enemies and competition for resources, but
also by unfavourable weather or the exhaustion of suitable host trees. The bottom graph shows the tran-
sition between endemic and epidemic phases over time during synchronous Ips typographus outbreaks in
the Czech Republic, Bavaria (Germany) and Austria. Population values have been standardized for com-
parison across regions (adopted from Seidl et al. zo14).

Recommended citation: Hldsny, T., Krokene, P., Liebhold, A.,
Montagné-Huck, C., Miiller, |., Qin, H., Raffa, K., Schelhaas,
M-]., Seidl, R., Svoboda, M., Viiri, H. 2019. Living with bark
beetles: impacts, outlook and management options. From
Science to Policy 8. European Forest Institute.
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Impacts of salvage logging on biodiversity: A meta-analysis
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E n =238 FIGURE 2 Distribution of studies
Z 10- investigating the effects of salvage logging
on biodiversity after wildfire, windstorms
0 - e . and insect outbreaks according to the years
1 5 10 15 20 25 30 35 40 after disturbance. [Colour figure can be

Years after disturbances viewed at wileyonlinelibrary.com]



Rozny vplyv spracovania kalamity na r6zne

taxonomické skupiny

FIGURE 3 (a) Estimated response

of Hedges’ d based on 238 individual
comparisons of species numbers in

salvage logged and unsalvaged forests
affected by natural disturbances. Higher
species numbers in salvage logged areas
correspond to positive Hedges' d, whereas
negative values indicate lower species
numbers in salvage logged areas. (b) Pseudo
F-values of permutational multivariate
analysis of variance based on 134 individual
species abundance matrices. Larger pseudo
F-values correspond to larger changes in
community composition induced by salvage
logging. Asterisks indicate significant
responses (see Tables S1 and S2 for
statistical details). For illustrative purposes,
grey dots (and the grey line joining them for
emphasis) represent the mean effect size in
each taxonomic group. [Colour figure can
be viewed at wileyonlinelibrary.com]
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Thorn et al. (2018). Impacts of salvage logging on biodiversity: A meta-analysis.
Journal of Applied Ecology, 55(1), 279-289.




Aktivny vs. pasivny manazment horskych smrekovych lesov

vplyv kalamitnej tazby

je to rbzne, v Tatrach skor negativny vplyv na
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Figure 3. Boxplots presenting comparisens of species richness (top row) and Shannon-Wiener index
(bottom row) for all species poaled together (ie, Total), for tree species, and for individual plant
functional groups for both NI and SL sites (statistical significance: " p < 0,001, “**" p < 0,01,
g 005, p o2 0.).

Michalova et al. (2017). Salvage-logging after windstorm leads to structural and functional homogenization of
understory layer and delayed spruce tree recovery in Tatra Mts., Slovakia. Forests, 8(3), 88.



Vplyv disturbancii a réznych e

Available online:
June 28, 2017
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foriem manazmentu na diverzitu
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Forest ecosystem services affected by natural

de kOSySté mOVé fu n kCl e disturbances, climate and land-use changes in the

Tatra Mountains

Peter Fleischer!'?, Viliam Pichler!, Peter Fleischer Jr.!, Ladislav Holko?,
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Fig. 3. Trajectories of provisioning (PES), regulating (RES) and cultural (CES) ecosystem services before the disturbance (0)

and 5 and 10 yr alter the disturbance at sites with different disturbance and land-use practices: REF: reference; EXT:extracted

windthrow; FIR: burnt extracted windthrow; NEX: non-extracted windthrow; IP5: non-extracted site disturbed by bark beetle.

Temporal values represent the average normalised change index (Cl) of ecosystem service provision indicators (n = 12 for PES,
n =28 for RES and n =4 for CES)



Regeneracia smrekovych horskych lesov po disturbancnej udalosti

Erolpgrival Appdications, 2714, 2017, pp. 156167
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Life and death of Picea abies after bark-beetle outbreak:
ecological processes driving seedling recruitment
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Fic. 1. Study site location and plot arrangement: plots are subdivided into a grid of 76 circular sub-plots, 0.5 m® each, spaced
3.35 m apart. All seedlings and saplings present on these sub-plots were permanently labelled and repeatedly measured during the
first 12 vears after stand-replacing disturbance by a massive bark-beetle outbreak. Inset photograph shows the stand 12 years after
the outbreak (during fieldwork in 2010).



Regeneracia smrekovych horskych lesov po disturbancnej udalosti

disturbancnd udalost podmieni vznik
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FiG. 3.  Height distribution of seedlings and saplings (A) in 1998 and (B) in 2010. Solid gray line shows height distribution of all
regeneration, and colored areas show height distributions of separate regeneration cohorts. Vertical lines denote median heights for
cach cohort separately. Note different scales used. (A) Regeneration during bark-beetle outbreak comprised mostly 1-2-yr-old
seedlings of height <5 em established during the outbreak itself. (B) Twelve years later, the dominance of this disturbance-related
cohort was still apparent, but the relative proportion of advance regeneration increased. Only a small fraction of seedlings got
established after the canopy dieback.



Regeneracia smrekovych horskych lesov po disturbancnej udalosti

najvysSia mortalita zmladenia je v Microsite
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Fic. 5. Annual mortality steeply decreases with height and
differs for particular microsites. Overall, the highest mortality
was for seedlings growing in graminoid vegetation, whereas
seedlings rooting in deadwood had the lowest mortality. Lines
show marginal predictions of mortality model.
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najvyssia hustota zmladenia na
hrubom dreve v pokrocilom stadiu
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Fig. 5. Spruce regeneration in subalpine spruce forest in relation to gap size and substrate. All figures refer to spruce saplings taller than 30 cm. A - Density of saplings in gaps
of different sizes and outside gaps; B - annual growth rate of saplings in gaps of different sizes and outside gaps on different substrates: on undisturbed soil, coarse woody
debris and windthrow mounds; C - density of saplings in patches of ground vegetation dominated by different species: Dd - Dryopteris dilata, Vm - Vaccinium myrtillus,
Ls - Luzula sylvatica, Pf - Polytrichastrum formosum, Df - Deschampsia flexuosa, Ad - Athyrium distentifolium; D - density of saplings on logs of different decomposition classes;
E - density of saplings on logs of different diameters representing decomposition classes 3-8. According to Holeksa et al. (2008, 2012).
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obnova na mrtvom dreve po lykozrutovej kalamite na
lokalite Start — Vysoké Tatry,

mrtve drevo pritomné uz pred rozpadom lesa

rok 2013




obnova na mrtvom dreve po lykozrutovej kalamite na
lokalite Start — Vysoké Tatry,

mrtve drevo pritomné uz pred rozpadom lesa

rok 2018




obnova na mrtvom dreve po lykozrutovej kalamite na
lokalite Start — Vysoké Tatry,

mrtve drevo pritomné uz pred rozpadom lesa

rok 2021




Regeneracia lykozratom zasiahnutych smrekovych lesov na upati Sedielkovej kopy

rok 2024
(15-20 rokov po rozpade)
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podpora regeneracie v okoli stojacich zivych aj mrtvych

Journal of Vegetation Science 25 (2014) 1327-1340

stromov Spatial patterns with memory: tree regeneration after
stand-replacing disturbance in Picea abies mountain
At e ;Y " . o . . forests
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Fig. 2. Spatial patterns of pre- (red dots) and post- (green dots) disturbance recruits, and new (white) and old (grey) snags (circles with sizes proportional
to stem diameter) in nine 40 x 40 m plots established in the core area of Sumava National Park, Czech Republic. Plots are ordered from low to high recruit
density. Recruits formed clusters in all plots, while snags were distributed randomly.
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zasahy proti ,neziaducej“ vegetacii nemusia priniest len

pozitivny efekt _ ’ |

VETERNA KALAMITA A SMREKOVE EKOSYSTEMY
otazka ponechania na prirodzenu obnovu bez zdsahov Zmeny v obnove lesa na kalamitisku zistené v monitorovacej sieti procesu
(Casto nejde o hospodarske lesy, strata produkcnej doby nie revitalizicie (2007-2010)

je témou)

g °
° ° WP Tatry 2007-2008
®  MP stojaciles
. MP kalamita
® MP2010

[ Katamitisko 2004

Obr. 1: Rozmiestnenie MP procesu revitalizacie z rokov 2007-2008 a 2010

VLADIMIR SEBEN, MICHAL BOSELA

Uvod
Po wvzniku tatranske] kalamity v novembri 2004 wyplynula poziadavka uspeine obnovit' alebo
rekondtruovat’ poskodené dzemie. Pracovnd komisia zriadend Ministerstvom podohospodarstva zo

- ——— - — - == ———— S - —

i i ————— - — e ———

odstrafiovanie fI‘IEIL]L:-]HtLL]"-'.IE vyZinanie 1-2 krat pmm ".Lu:tm ne| sezony). Mnmtm‘mg ?a?lmrncnal
v roku 2010 vyzinanie iba na 1/5 zaburinenych plach, zatial’ co 4/5 ostali bez takéhoto zasahu. Vicsina
kalamitiska sa teda vyvija skor samovolne, ako riadenym oetrovanim. Zaujimavé je viak porovnanie
priemerného poétu jedincov. Kym na wyzatych plochach sa zistilo v priemere okolo 5 tisic kusov
jedincov obnovy na hektar, na nevvzatvch to bolo takmer 2x tolko, 8-10 tisic. MéZe to poukazovat na

fakt, #e sa vyzinaju prave lokality s najnepriaznive)jsim stavom obnovy (kde je obnovy dostatok aj
napriek burine, nalichavost’ nie je vysoka). Ale rovnako to mdZe znamenat, Ze pri vyZinani husto
zaburinenych ploch vznika vicésie nziko neimyselného odstranenia jedincov prirodzene) obnovy
a tieto sa skutoéne spolu s burinou aj redukuju. Zistenia monitoringu by poukazovali na Setrnejsie
a opatrngjsie uplatiiovanie mechanického odstrafiovania buriny.
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Vysoké Tatry, lokalita Start, rok 2013

aktivhe manazovana kalamita
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Vysoké Tatry, lokalita Start, rok
2013

Aktivne aj pasivne manazovana
kalamita
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Regeneracia smrekovych horskych lesov po disturbancnej udalosti

Projekt revitalizacie...

NARODNE LESNICKE CENTRUM

Strukturalne, druhovo a priestorovo heterogénna umela obnova 1,
v prospech réznorodych naslednych porastov : ﬁ f "’%-
\ /
N vl v o,
Projekt revitalizdcie lesnych ekosystémov
nia tizemi Vysokych Tatier

pogtihnutom veternou kalamitou
tna 19. 11. 2004

(zékladné ramee a poshipy pevitalizicie postitnutého iizemia a nasledného manaiment)

- 'v*?“‘“' i

Ivolen 2007



Regeneracia smrekovych horskych lesov po disturbancnej udalosti

Vysoké Tatry, lokalita Danielov Dom

spracovana kalamita s umelou obnovou smrekovca

£ 1)’ "
. S
g ¥ v
; ',j,:. .,/ Jarasta Jankovic a kol.

Projelt revitalizacie lesnych ekosystémov
na dzemi Vysokych Tatier

postifinutom veternou kalamitou

dia 19. 11. 2004

(zékladné ramee a poshipy pevitalizicie postitnutého iizemia a nasledného manaiment)

Ivolen 2007




Regeneracia smrekovych horskych lesov po disturbancnej udalosti

Vysoké Tatry, lokalita Danielov Dom
NARODNE LESNICKE CENTRUM

spracovana kalamita bez umelej obnovy — dominancia tray,

vyrazne stazené podmienky pre prirodzenu post-disturbancénu ‘ i W\
obnovu \ ‘,ll
- b
B f;i T arostay v bl
Projekt revitalizacie lesnych ekosystémov
nia izemi Vysokych Tatier

postihnutom veternou Kalamitou
tna 19. 11. 2004

(zikladn rimee a poshupy pevitaizicie postinutého izemia a néslednéhio manaimentu)

Ivolen 2007




Regeneracia smrekovych horskych lesov po disturbancnej udalosti

Vysoké Tatry, lokalita Rakytovské |
plieska, rok 2008 ’

&

Vetrova kalamita bez spracovania




Regeneracia smrekovych horskych lesov po disturbancnej udalosti

Vysoké Tatry, lokalita Rakytovské
plieska, rok 2024

Vyvoj bez aktivneho manazmentu
(nespracovana kalamita,
prirodzena obnova)

Dominancia cucoriedky

Regeneracia nie je na mftvom
dreve, ktoré pochadza z
odumretych stromov vplyvom
vetrovej kalamity

Obnova je najma vekovo a
priestorovo heterogénnejsia ako
pri aktivnom manazmente




Regeneracia smrekovych horskych lesov po disturbancnej udalosti

Vyvoj bez aktivneho manazmentu | .
(nespracovana kalamita, |
prirodzend obnova); N ot e, L e

"

S 9 ; 2 A

et

Vysoké Tatry, lokalita Rakytovské
plieska

Obnova je najma vekovo a
priestorovo heterogénnejsSia ako
pri aktivnom manazmente
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Recovery and resilience of European temperate forests after
large and severe disturbances

Overall Pioneer
Post-disturbanény manazment |
na vetrovych kalamitach ~ 01 I 1
\'4 . 7 . C
nezlepsuje regeneraciu, len e E I
mierne podporuje pionierske &
1]
1 E
d revi ny' § Early-successional Late—successional
g 11
. . 3
Spracovanie kalamity bez z T
nasledného aktivneho 2 I
o
manazmentu z pohladu = -11
uspesnosti regeneracie este

h v/ , t None Salvaged Intensive  None Salvaged Intensive
orsi1 pristup.
p p FIGURE 3 Effect of post-disturbance management on post-
windthrow weighted density of different successional groups,
based on results of Generalized Additive Mixed Model analyses
(the “Unmanaged” category is the baseline). Note that “Salvaged”
category refers to plots where only salvage logging was carried out.
Error bars represent the 95% confidence intervals for the estimated
parameters.



Manazment mladych smrekovych horskych lesov po disturbancnej
udalosti

Vysoké Tatry, lesny
obvod Vysné Hagy

manazment mladych
porastov v prospech

stability a populacie

hluchana




Manazment mladych smrekovych horskych lesov po disturbancnej
udalosti

Vysoké Tatry, lesny
obvod Vysné Hagy

manazment mladych
porastov v prospech

stability a populacie

hluchana




Manazment mladych smrekovych horskych lesov PO disturbancnej
udalosti ' » i

Vysoke Tatry, lesny
obvod Vysne Hagy

manazment mladych
porastov v prospech

stability a populacie

hluchana




Aktivny vs. pasivny manazment v Yellowstone
|

Areas burned as of Sept. 15, 1988

prirodzeny disturbancny rezim malo intenzivnych
poZiarov potlacany dlhé desatrocia

od 80.-tych rokov masivne intenzivne poziare




Aktivny vs. pasivny manazment v Yellowstone

prirodzeny disturbancny
rezim malo intenzivnych
poziarov potlacany dlhé
desatrocia

od 80.-tych rokov masivne
intenzivne poziare




Aktivny vs. pasivny manazment v Yellowstone

prirodzeny disturbancny
rezim malo intenzivnych
poziarov potlacany dlhé
desatrocia

od 80.-tych rokov masivne
intenzivne poziare
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Aktivny vs. pasivny manazment v Yellowstone

B

,‘?“_"a : .

Vivar

v sucasnosti aktivny
manazment na uzemi
narodného parku — zber
suchého dreva, ktoré je
palené v zimnom obdobi




Aktivny vs. pasivny manazment v Yellowstone

v sucasnosti aktivny
manazment na uzemi
narodného parku — pasce,
lapace na hmyzich skodcov




Aktivny Ci pasivny manazment ?

Aké formy obhospodarovania su vhodné v ¢ase GEZ

Rozumneé a citlivé rozhodnutia na zaklade vedeckych
poznatkov, skusenosti a lokalnych podmienok



