Disturbancna ekologia

Gestor: doc. Ing. Frantisek Malis, PhD.

Vyucujuci: prof. Ing. Erika Gomoryova, PhD., prof. Ing. Karol Ujhazy, PhD., doc.
Ing. Peter Fleischer, PhD.



Disturbancia je ,,prerusenie stabilného a neruseného
stavu”

Ekoldgia je nauka o vztahoch medzi organizmami
navzajom a ich prostredim

Disturbancna ekolégia sa teda zaobera prudkymi
zmenami v relativne ustalenych vztahoch po ndhlom
naruseni prostredia, Ci €asti ekosystému.
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Cvicenia

Cvicenia budu zamerané na tvorbu a obhajobu semestralnej prace.
Témou prace ma byt spracovanie vybranej témy do formy odborného
textu s rozsahom 5 000 — 8 000 slov. Rozhodujuci vsak nie je rozsah,
ale obsah. V zavere semestra bude praca prezentovana a obhajovana.
Témy pre tento rok su nasledovné:

Frekvencia a intenzita lesnych disturbancii v oblasti Strednej
a Vychodnej Eurdpy

Vyznam poziarov v dynamike roznych typov biomov



Podmienky pre udelenie zapoctu, hodnotenie

Ué&ast na cvi¢eniach a hlavnych cvi¢eniach. Vypracovanie, odovzdanie
a obhajoba semestralnej prace v stanovenom termine. Pocet bodov
ziskanych za semestralnu pracu nerozhoduje o udeleni zapoctu.

Za semestralnu pracu je mozné ziskat 50 bodov, ktoré sa prendsaju ku
skuske. Pri skuske je mozné ziskat 50 bodov a bude pozostavat z testu
a ustnej skusky. Maximalny pocet bodov je 100.



Dynamika ekosystémov

Ekosystémy nie su v stabilnom stave, ide skor o tzv.
dynamicku rovnhovahu.

V stave dynamickej rovhovahy ekosystémy reaguju na
vonkajsie podnety a ich zmeny su formované i) postupnou
sukcesiou alebo ii) nahlymi naruseniami (disturbanciami).

Sukcesia je objektom studia na predmete Dynamika
vegetacie. Tu sa zameriame na disturbancie.

Na uvod par zakladnych terminov



Disturbancna udalost (pisturbance event)

Jav, pri ktorom do6jde ku
nahlej zmene
dostupnosti zdrojov
(ndrast, pokles), naruseniu
struktury ekosystému
(stromy, péda), casto
spojenom s vysokou
mortalitou organizmov




Disturbancny cinitel (pisturbance agent)

Cinitel, ktory spdsobi
disturbanciu

- abioticky, bioticky,
antropogénny

- vietor, hmyz, ohen ...
- selektivny, hromadny




Disturbancny cinitel (pisturbance agent)

bioticky selektivny skodca (priklad huby)




Disturbancny cinitel (pisturbance agent)

(o

Ohen - abioticky (antropogénny) ,,neselektivny




Disturbancna )) ret'az”, ,,siet'” (Disturbance chain, cascade, network)

Sekvencia za sebou ¢ ungagen |
nasledujucich Mo
disturbancii, kazda

vyvolana tou predoslou;

retaz — jednoduch3d
trajektoria

siet — subor viacerych
disturbancnych linii

vietor == hmyz = ohen
Straktor” =) erozia




Obnova ekosystému (Ecosystem recovery)
ukcesia (Succession)

Proces navratu do preddisturbancného stavu,
ide o sukcesiu —zmenu druhového zlozenia v Case




Disturbancny rezim (pisturbance regime)

Kombindacia disturbancénych Cinitelov, ktoré su typické pre istu oblast
i) urcity typ disturbancnej retaze (siete) charakteristicky pre typ ekosystému, alebo

priestor (Vysoké Tatry — vietor + lykozrut)

i) kombinacia ¢asova — opakované a rovnaké disturbancie v case (laviny v lavinovom

zlabe)
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Forest ecosystem services affected by natural
disturbances, climate and land-use changes in the
Tatra Mountains
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Disturbancny rezim (pisturbance regime)

disturbancny rezim v
lavinovom zlabe blokuje
rozvoj lesa (blokovana
sukcesia — arrested
succession)




Disturbancné , dediCstvo” (pisturbance legacy)

Crta, vlastnost
ekosystému, ktoru si
ekosystém nesie ako
pozostatok po
disturbancnej udalosti

(napr. depresie po vyvratoch, mrtve drevo)
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Disturbancna ,,sluéka” (Disturbance loop)

Disturbancna retaz, ktora vrati
ekosystém do povodného
stavu, opat nachylnému vodi
tej istej disturbancnej retazi

beetle
outbreak

!

tree death

N

[succession to salvage forest
spruce & fir] logging fire

[monospecific
pine forest]

Burton, P. J., Jentsch, A., & Walker, L. R. (2020). The ecology of
disturbance interactions. BioScience, 70(10), 854-870.




Omeskanie (Lag)

Casové omeskanie istého
javu po udalosti, ktora ho
vyvolava

naslednych disturbancii)

v '.vp\‘?s\

Table 1. Some lag effects in disturbance interactions.

Initial disturbance

Disturbance-initiated
process

Time span before
following disturbance

Following disturbance

References

Tropical cyclone or
winter storm, intense
precipitation

Invasion by exotic annual
grasses

Bark beetle outbreak

Severe blowdown

Forest fire, insect
outbreak, or storm damage

Forest fire, insect
outbreak, or logging

Forest insect outbreak

Mountain pine beetle
outbreak

Forest fire or clearcut
logging

Soil saturation, increased
s0il pore pressure
overcomes shear strength

Population buildup, crown
closure, annual dieback,
drying of fine fuels

Crown death, foliage
dehydration

Enhanced fuel continuity,
foliage and wood
dehydration

Natural regeneration;
road building, policy and
operational mobilization

Tree death, root
decomposition

Stem and root decay,
reduced canopy density

Stem and root decay,
treefall, windthrow, drying
of elevated fuels

Matural regeneration

or planting; even-aged
monospecific lodgepole
pine stand development

Hours

1 year

1-5 years

5 years+

2-10 years

2-25 years
10-20 years

10-30 years

60-100 years

Landslide

Fire

Extreme fire behavior

Severe fire

Salvage logging

Shallow landslide

Treefall, windthrow, gap
expansion

Potential for extreme fire
intensity

Mountain pine beetle
outbreak

Restrepo et al. 2009,
Walker and Shiels 2013

Balch et al. 2013

Page et al. 2013, Perrakis
et al. 2014

Kulakowski and Veblen
2007

Lindenmayer et al. 2008,
Bottero et al. 2013

Bischetti et al. 2016,
Vergani et al. 2017

Worrall et al. 2005, Taylor
and MaclLean 2009

Jenkins et al. 2008, Page
et al. 2013

Safranyik and Carroll
2006, Raffa et al. 2008

Burton, P. J., Jentsch, A., & Walker, L. R. (2020). The ecology of disturbance
interactions. BioScience, 70(10), 854-870.




Velkost disturbancii

Disturbancie sa vyskytuju v roznych skalach, od cm po km

Mikrodisturbancie pri pastve dobytka Rozsiahle poziare, napr. Yellowstone
umoznuju napr. regeneraciu orchidei
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Frekvencia disturbancii

Od minut po storocia
Periodické - neperiodické

-



Rozne kombinacie velkosti, intenzity a frekvencie

Malo intenzivna, kazdé dva tyzdne,
liniovy charakter

Malo intenzivna, kontinualna,
velkoplosna




Rozne kombinacie velkosti, intenzity a frekvencie

Zosuv — rozne intenzivny, rozne velky, neperiodicky




Zakladné disturbancie v krajine

POLIA — orba, intenzivna a velkoplosna disturbancia raz rocne
LUKY — kosenie, stredne intenzivna a velkoplogna raz ro¢ne

PASIENOK — pastva, malo intenzivna, plosne variabilna, vysoka frekvencia
LES — lesnd tazba alebo kalamita

* vychovna tazba —malo intenzivna,
raz za 10 — 20 rokov

* obnovna tazba — intenzivna, raz za
120 rokov

e kalamita — tiez rozne intenzivna a
velka




Disturbancie a biodiverzita

Pritomnost volnych nik = nulova konkurencia

Adaptacie rastlin — R (ruderalny) stratégovia
— jednorocky, buriny, mechanizmy rychleho
Sirenia (napr. lahké semeno)
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Disturbance paradox LSO |

Biol. Rev. (2016), 91, pp. 760-781. 760
doi: 10.1111/brv. 12193
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Fig. 3. Disturbance effects on indicators of ecosystem services and biodiversity (shaded). Bars show the distribution of positive,
neutral and negative disturbance effects per indicator; A denotes the total number of observations, Note that neutral and mixed
effects were subsumed under the neutral category here, and that findings based on expert opinions were excluded.
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FIGURE 2 Distribution of studies
investigating the effects of salvage logging
on biodiversity after wildfire, windstorms
and insect outbreaks according to the years
after disturbance. [Colour figure can be
viewed at wileyonlinelibrary.com]
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Disturbancie a biodiverzita

Absencia disturbancii (disturbancného rezimu) — sukcesia (sirenie konkurenéne silnejsich
druhov ako velké travy, dreviny) — pokles diverzity




Nabuduce

Terénne cvicenia v okoli Zvolena



