Disturbancna ekologia

Sposoby obhospodarovania lesov inSpirované disturbanciami

Manazment uzemi zasiahnutych disturbanciami



Sposoby obhospodarovania lesov inSpirované disturbanciami

95 % lesov je obhospodarovanych — vyuzitie potencialu pre zmiernenie dopadov GEZ je v rukach
obhospodarovatelov

lesnici nemo6zu ovplyvnit globdlne javy, ale mozu prisposobit obhospodarovanie v prospech zmiernenia ich
dopadov

mnozstvo pozitivnych prikladov, ale aj nespravnych pristupov



Par zakladnych foriem, terminov

Prirode blizke formy obhospodarovania lesa budu témou samostatnej prednasky
Teraz par medzinarodnych terminov

Continuous cover forestry
Vyberkovy les
Nepretrzita kontinuita zapoja

Maloplosnost tazby na Urovni jednotlivych stromov



Par zakladnych foriem, terminov

Selective logging

V priestore heterogénna tazba
Porastové medzery, kotliky, skupiny stromov

Casové rdmce — postupné zvacgovanie...



Par zakladnych foriem, terminov

Retention forestry

Ponechavanie r6znorodych porastovych zvyskov
R6zna velkost, hustota a ¢as ich ponechania
Individualne stromy, skupiny stromov (riedke, husté)

Na kratku dobu, na dozitie (mrtve drevo)

Figure 1. Photos illustrating retention forestry in different parts of the world.
The common feature is a long-term and planned retention of biological legacies,
including dispersed and aggregated trees, over forest generations with the aim of
maintaining biodiversity and ecosystem functions. The levels and designs of this
approach, which has been practiced for more than 20 years, differ considerably
depending on ecological conditions, policy settings, and social contexts.

(a) Group retention in coastal British Columbia, Canada. Photograph: William J.
Beese. (b) Tree and habitat retention in a gap release treatment in Jarrah Forest,
Western Australia. Photograph: Deirdre Maher. (c) Small aggregate and created
dead wood in boreal Sweden. Photograph: Lena Gustafsson. (d) Dispersed
retention in Washington State. Photograph: Cassandra Koerner.

Gustafsson et al. (2012). Retention forestry to maintain multifunctional forests: a world perspective. BioScience, 62(7), 633-645.



Par zakladnych foriem, terminov

Retention forestry

Ponechavanie r6znorodych porastovych zvyskov
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Retention as an integrated biodiversity conservation approach
for continuous-cover forestry in Europe

Lena Gustafsson ), Jiirgen Bauhus (9, Thomas Asbeck,

Andrey Lessa Derci Augustynezik, Marco Basile, Julian Frey,
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Habitat tree — netypicky strom, vhodny ako mikrobiotop pre r6zne organizmy

Mrtve drevo — stojace, leziace
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Stredny les

Ista forma retention forestry — historicky manazment
Priklad Talianska

Malis F., Canullo R., HédI R. 2015: Lesy centralnich Apenin —
biodiverzita v antextu historického a sou¢asného
managementu, Ziva, 63: 112-115













Apeniny

Vysoka roznorodost vo vyuzivani krajiny
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Ostrya carpinifolia

Apeniny
Drevi

lesov

Fagus sylvatica
Quercus spp.
Fraxinus ornus




Apeniny
Specificka forma vyrubu drevin pocas tazby
U&elom je pddoochranna funkcia na strmych svahoch

Pen ostava zivy




Formy manazmentu a mikroklima

vytvorenie podmienok pre druhy s ré6znymi narokmi,
r6znou odolnostou

pritomnost mikrorefugii pre lesné, citlivé druhy

otvorenie porastu v prospech svetlomilnych druhov

Temperature (°C)

Warm patches

Cool patches

255 260 265 270

Senior et al. (2018). Tropical forests are thermally buffered despite
intensive selective logging. Global Change Biology, 24(3), 1267-1278.



Metddy pre klimaticky priaznivy manazment

Vysledky vyskumu mozeme kombinovat s udajmi
beZne vyuzivanymi v lesnictve a navrhnut klimaticky
priaznivy manazment

LiDAR — Light Detection and Ranging, letecké
skenovanie je dnes realizované pred tvorbou PSL

Prospects of microclimate mapping for ecology

’ Microclimate Ecology & Biogeography Conference — Antwerp, 30 August 2022
Priklad od kolegu z WSL oran Zewoger
florian.zellweger@wsl.ch
ENENF o
Swiss Nanosas Science Founpanon WSL

Light Detection and Ranging (LiDAR) provides detailed spatial information about
two key modifiers of microclimate:

N
o /1

high

Topography Vegetation structure

"/:ﬁv' - X L
[ e 4 * 20
A

[w] wbiay uonejebap

4 km



Metddy pre klimaticky priaznivy manazment

teplota zavisi od radiacie, High-resolution mapping of radiation transfer through canopies
preto ma zapoj zasadny

vplyv na mikroklimu vnutri

porastu Shortwave radiation is a key driver of near surface temperatures

S

zvyCajne sa pouzivaju
hemisférické fotografie —
su lokalne a z Urovne zeme

z LiDAR-u je mozné odvodit
Strukturu lesa celoplosne a
v roznej vyske nad
povrchom

Real photographs

LiDAR-derived
photographs

Webster et al. 2020 RSE, Jonas et al. 2020 AFM .
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Metddy pre klimaticky priaznivy manazment

odvodenie vztahu medzi

meranou mikroklimou a Interpolating microclimate using LiDAR and field measurements
strukturou z LiDAR-u
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Metddy pre klimaticky priaznivy manazment

mozZeme modelovat vplyv
réznych hospodarskych
zasahov na mikroklimu

How do forest dynamics impact the microclimate at the forest floor?

Scenario 1
Mild forest management; harvest 25% of trees > 8m
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Scenario 2
Intense forest management; harvest 75% of trees > 8m

Canopy height [m]

»

] rqtws Acan
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Bark beetle/drought related forest damage; defoliation
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Scenario 4
Clear-cut/wind-throw event; all trees removed within selected area
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Metddy pre klimaticky priaznivy manazment

Na zaklade pévodného
stavu odvodim klimatické
niky drevin a mézem
modelovat schopnost ich
regeneracie pri roznych
mikroklimatickych
podmienkach odlisnych
sposobov
obhospodarovania

Forest disturbance effects on natural tree regeneration potential
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SpOsoby obhospodarovania inspirovane disturbanciami

Lesnicko-biologické experimenty
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Lesnicko-biologické experimenty

Pilis Forestry Systems and Pilis Gap Experiments

] Vegetation survey
@ & [ Planted saplings
X X
[ Planted herbs
! %, Planted bryohphytes
Bl Crear-cutting O ’-.- - -‘ ----- ”l @ ‘ .
I Retention tree group ; H @ Soil cores for enchytraeid worms
=::::$t‘::;cmmo : \ 3 : .ex X : Litt d soil |
i \\\\\\ W % ' @ Litter- and soil samples
Blocks \ l\'\“:\.\ N W \ v X 12 ) X ; ; :
[ €-permentol stoncs Q\‘\N&\ \ N . O : g 2 : a [ Pitfall traps (for carabids and spiders)
() Adsiniog stands ot N : @x - : X Soil moisture measurements
e i —— 0, A @ '*_ . : ®  Microclimate measurements
- e engu - - - - - L J
= O Malaise traps
X @ € Decomposition experiment
N . ¥ Samples for predation on caterpillars
O

Figure 2. The location of the sampling points within a plot.

Tinya et al. (2019). Initial understory response to experimental silvicultural treatments in a temperate oak-dominated forest. European Journal of Forest Research, 138(1), 65-77.



Lesnicko-biologické experimenty

Ecological Applications, 30(2), 2020, e02043

Pilis Forestry Systems and Pilis Gap Experiments 20 by the Beolosical Saciety of Americs

Unfolding the effects of different forestr}' treatments on
Maximalna denna teplota _ microclimate in oak forests: results of a 4-yr experiment
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Lesnicko-biologické experimenty
SCIENTIFIC REPg,}RTS

Taxon-specific responses to
different forestry treatments
in a temperate forest
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R6zne taxonomické skupiny
(rastliny, p6dne mikroorganizmy, pavuky,

chrobaky) reagovali odliSne v

Pilis Forestry Systems and Pilis Gap Experiments
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Lesnicko-biologické experimenty

Iné experimenty

Konektivita a otvorené plochy su klucom

ku udrzaniu biodiverzity opadavych lesov
(v pripade rastlin nie je konektivita d6lezitd)

Alluvial meadow

Mumbear of species

Number of species

200 4

150 1

100 4
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Lesnicko-biologické experimenty

Iné experimenty gﬁ;‘;ts LETTERS
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Lesnicko-biologické experimenty

Mnohé iné experimenty

Applied Vegetation Science 18 (2015) 569-578

“I Effects of simulated historical tree litter raking on the

understurey vegetatiun in a central Eurupean forest Using mechanical clearing and goat grazing
for restoring understorey plant diversity of
embankments in the Rhdone valley (southern
France)
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Lesnicko-biologické experimenty | T om -

Experiment Katedry fytolégie na VSLP
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Lesnicko-biologické experimenty

Experiment Katedry fytoldgie na VSLP
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Lesnicko-biologické experimenty

Experiment Katedry fytoldgie na VSLP

Reduced canopy Reduced canopy Unreduced canopy Unreduced canopy
Unraked litter Raked litter Raked litter Unraked litter

P6dna mikrobiota mierny narast,
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Lesnicko-biologické experimenty

Experiment Katedry fytoldgie na VSLP

Machorastov najviac na hrabanej
a presvetlenej ploche, hnojenie
dusikom nemalo negativny vplyv
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Lesnicko-biologické experimenty

Experiment Katedry fytolégie na VSLP
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Lesnicko-biologické experimenty

Experiment Katedry fytolégie na VSLP

Hoci vplyv hnojenia nebol
vyrazny v diverzitnych
ukazovateloch (napr. pocet
druhov), vizualne je mozné
pozorovat odlisné sfarbenie
vegetacie




Lesnicko-biologické experimenty

Experiment Katedry fytoldgie na VSLP

Zasahy nesposobili
termofilizaciu, prekvapivo
skor opacny trend

GSMax_w — teplotné naroky
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Lesnicko-biologické experimenty

Experiment Katedry fytoldgie na VSLP

Zasahy vsak podmienili
posun druhového zlozenia
ku suchotolerantnejsiemu

Opacny proces voli

mezofilizacii

GSPrecO5_w — naroc¢nost
vegetacie na zrazky
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Les vekovych tried a naroky vegetacie na vlhkost, teplotu
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Manazment lesov v chranenych Uzemiach
nostihnutych 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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Living with bark beetles:
impacts, outlook and
management options 2
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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.



Received: 16 January 2017 Accepted: 18 May 2017

DOI: 10.1111/1365-2664.12945
g BRMSH
REVIEW Journal of Applied Ecology E .

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]

(a) (b)
Land snails{ *
Amphibians -
Non-saproxylic beetles 1 10 9 ¢
Epigeal spiders{ * Gle8. ) * /(IO O o}
True bugs 1 Cﬂ!l[ DA O O
Carabids{ =* OIX IO * K m O
Ants 1 :
Bees and Wasps 1 ,
Hoverflies 0O @ ID®
% Rodents o] co: (e]
% Epigeal mosses{ * QDO 200 cx 0
Q Vascularplantsy © O  GfD JO@EO * @) (o}
§ Scuttle flies 1
% Epixylic mosses{ * @ noo [ o)
— Bats- : :
Nocturnal moths 1
Birds{ * O CO@IMWODO ® » EECTAED O o
Wood-inhabiting fungi{ * oo :DO * O @ OO
Saproxylic beetles{ * QI 00000 s OpF ©
Springtails{ *
Epigeal lichens{ * o0 O :D -(
Harvestmen O Post-fire
Epixylic lichens{ * (&) o T | | : o @
Reptiles 1 : g _—

-4

Negative response

05 0 05 1
Positive response
Hedges' d

0 5 10 15 20

F-value

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

7 .
vegetaciu
Total Trees Grasses Herbs Mosses
AL a1 " . o+ = - oo 0o ==
. ) 1 -T 1 1
pokles diverzity 2 ed . od -~ A i 1 -
EoeCgoeks| ST T : 1T T i -
E o = - : : o = r P
: ] ' O~ -
r - 1 vy
. .o 7 $ - - 1 n - — = . 1 1 - | .
posun ku dominancii trav I DD ! Bl A
o —r - F=- - o - - [=T e —
C% T T s e T I T I -1
Ml 5L M SL Ml sl Il 5L Ml 3L
Total Trees Grasses Herbs Mosses
5 oo T . - =1 °q= B
T - = 1 L S B i
o ."T 4 e | . . 3 - ! = . i -1 3
E =] ] - ¥ :* — 1 : @ 1 U
o = - = | . 1— = H
g. w | | : z ) S = =
c o J ! 9 " -
o _:_ : = i T : 7 A
E = 4 - L e — =2 4 . e = —
E = T T = T T = T T = T T = T T
s} M ={R ] 2L Ml BL [ j={R [} Bl

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.
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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?,
Frantisek Malis'*, Erika Gomoryova'*, Pavel Cudlin®, Jan Holeksa®, Zuzana
Michalova’, Zuzana Homolova?, Jaroslav Skvarenina!, Katarina Stielcoval,
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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)
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Life and death of Picea abies after bark-beetle outbreak:
ecological processes driving seedling recruitment

MarTiv Macer 28 Tan Wien, ! Marmiv Koreckv, ! Jaroseay Cervenka,** MirosLav Svosopa,?
TIirea ZenAnLikova * Joser Broina,! REmviarp MosannL.® anp Anton FiscHer?
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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).
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disturbancnd udalost podmieni vznik

. —— AT Ecological Applications
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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.
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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
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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 zasahov Zmeny v obnove lesa na kalamitisku zistené v monitorovacej sieti procesu

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

g o
® WP Tatry 2007-2008

®  MP stojaci les
*  MP kalamita
® MP2010

[ Kalamitisko 2004

revitalizacie (2007-2010)

VLADIMIR EEBEN._ MICHAL BOSELA

Uvod
Po wzniku tatranskej kalamity v novembri 2004 wyplynula po#iadavka uspeine obnovit' alebo
rekondtruovat’ poskodené tzeme. Pracovna komisia zriadend Mimsterstvom podohospodarstva zo

[ i ————— - —

- - ——— - - - ——— - == ———— o —

odstrafiovanie I’I'IEL]LEWILL]‘-'.IE vyZinanie 1-2 krat pﬂu—]‘-. ".cu:tamq sezony). Mnmtm‘mg ?a?lmrncnal
v roku 2010 vyzinanie iba na 1/5 zaburinenych ploch, zatial’ ¢o 4/5 ostali bez takéhoto zasahu. Vacsina
kalamitiska sa teda vyvija skor samovolne, ako riadenym oetrovanim. Zaujimavé je viak porovnanie
priemerného poétu jedincov. Kym na vyzatych plochich sa zistilo v priemere okolo 5 tisic kusov
jedincov obnovy na hektar, na nevyzatvch to bolo takmer 2x tol'ko, 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
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Nizke Tatry, Certovica,
rok 2020

Aktivhe manazovana
kalamita
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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
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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
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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
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Vysoké Tatry, lesny
obvod Vysné Hagy

manazment mladych
porastov v prospech

stability a populacie

hluchana
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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
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prirodzeny disturbancny
rezim malo intenzivnych
poziarov potlacany dlhé
desatrocia

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




Specificky manazment podla disturbanéného rezimu

Manazment simulujuci prirodné procesy

} frontiers HYPOTHESIS AND THEORY

in Forests and Global Change doi: 10

Check for
updates

Natural Disturbance-Based Forest
Management: Moving Beyond
Retention and Continuous-Cover
Forestry

Timo Kuuluvainen'™, Per Angelstam?, Lee Frelich?, Kalev Jogiste?, Matti Koivula®,
Yasuhiro Kubota®, Benoit Lafleur” and Ellen Macdonald?

Natural disturbance regime
Succession after Cohort and patch Small-scale
stand_repla(:'ng dynamICS driven by gap dynamlcs 2
(Fire)
= AR B
s W Y k. 8 E
3 iEs ' s S S, T B
- 208 \l;- Wl
(regenerating forest) " (mature forest) (old-growth forest)
Variable - Partial harvesting, Single tree and
density variable retention Group selection
thinning cutting
(Clear cutting
With retention)
Natural disturbance-based management
FIGURE 3 | llustration on how knowledge about natural disturbance regimes can be used in natural disturbance-based management (Bergeron et al., 2002). Here

the forest successional sequence is divided into four developmental phases after stand-replacing disturbance, with their typical internal dynamics: regeneration,
competition, mature and old-growth. Silvicultural tools are used in each phase to emulate natural disturbances. Retention of ecological legacies (living and dead
trees) is applied in regeneration cutting, variable-density thinning is used to emulate competition-phase dynamics, partial harvesting and high-retention cutting can
be used to imitate opening up of canopy, and structure and dynamics of old forests are emulated by selective and group harvesting. The desired proportions of
developmental phases are derived from a reference landscape (if available) or from the historical reference-disturbance regime (Drawing by J. Karsisto, modified from

Kuuluvainen et al., 2017),
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Priestorovo heterogénena forma
tazby s ponechdvanim
r6znorodych porastovych
zvyskov

A — napodobenie poziaru

B — velké a malé porastové
zvysky + okrajova ochrana
raseliniska

C — stredne velké porastové
zvysky organizované v priestore
na podporu konektivity
(biokoridory)

D — druhovo ré6znorody
porastovy zvysok

FIGURE 4 | Approaches to natural disturbance-based management in the western Canadian boreal forest. (A) Cutover area including a mixture of small and large
patch retention; shape of the cut area and pattern of retention are designed to mimic residuals left by wildfire. (B) Retention left as a mixture of small patches, large
patches, and a buffer next to a peatland. (C) Retention left as a mixture of medium-size patches and small patches arranged to improve landscape connectivity.
(D) Retention patch specifically designed to include a mixture of conifer and hardwoods.
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Aké formy obhospodarovania su vhodné v ¢ase GEZ ?

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