Vyuzitie a vyznam typologickych
reprezentativnych ploch v lesnickej
typologii a vyskume

Frantisek Malis, Ludovit Vasko

LESNICKA TYPOLOGIA - 70 rokov v sluzbach lesného hospodarstva
a ochrany prirody, 18.-19. 11. 2021




Vyber témy

Vyuzitie a vyznam typologickych reprezentativnych
ploch v lesnickej typologii a vyskume

CiaStOEné dup|ICIta VOéi prI'Spevku Z 2015 (https://lestypo.tuzvo.sk/typologicky—seminar—sr/),avgak
stdle velmi aktudlna, pretoze typologické plochy medzi najcennejsiu sucast
typologického diela

Velmi slabo vyuzivame potencial typologickych ploch

Prispevok je uvodnym v ramci bloku, nasleduju detailnejsie studie


https://lestypo.tuzvo.sk/typologicky-seminar-sr/

Typologické reprezentativne plochy (TRP)

Trvala plocha — ,,trvalé” znacenie v teréne (farebna znacka na stredovom
strome) a v mape, je mozné ju dohladat

Zakladané v ramci zakladného (1951-1955) a podrobného typologického
prieskumu (1956-1977)

Reprezentuje typicku fytocenozu vegetacnej jednotky




Priklad zachovalého znacenia stredového stromu; priklad povodného zapisnika
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Vyuzitie TRP v minulosti

* Tvorba a opis vegetacnych (typologickych, mapovacich) jednotiek ako
,predvoj“ mapovania

POSTUP

* TRP sa zakladali rok pred mapovanim (vegetacny prieskum, zber empirického
materialu)

* Nasledné spracovanie ploch, tvorba a definovanie mapovacich jednotiek
* Mapovanie

* \ysledkom bola typologicka mapa a Elaborat typologického prieskumu (opis
typologickych jednotiek)

 Mapovalo sa postupne, po lesnych zavodoch



Tvorba mapovacich jednotiek tabelarnou syntézou (zdruzovanie

ploch na zaklade vegetacnej podobnosti)
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Pre opis mapovacej jednotky, sluzila syntéza roznych vlastnosti (napr. stanovistnych) TRP
zaradenych do konkrétneho lesného typu prostrednictvom tzv. ,skrtacky” (zrejme)
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Opis mapovacich jednotiek v Elaborate typologického prieskumu
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Typologické jednotky nevznikali len na zaklade
subjektivnych hodnoteni, ale na zaklade realnych
udajov ziskanych a spracovanych relativne
objektivnymi vedeckymi postupmi

TRP plochy predstavuju cenny material aj dnes,
ktorého potencial stale nevyuzivame dostatocne



Revizia charakteristik typologickych jednotiek

Tabulka 4.5.1. Floristickd definicia slt Abieto-Fagetum vst (za ndzvom druhu je pri diagnostickych taxénoch uvedend hodnota
phi koeficientu, pri stdlych hodnota stdlosti, pri dominantnyich hodnota priemernej pokryvnosti; ak je hodnota phi koeficientu
vyssia ako 39, stdlost druhu vyssia ako 80 % alebo pokryvnost vyssia ako S0 %, je prislusny druh zvyrazneny tuénym pismom;
pri drevindch je v hranatyich zdtvorkdch uvedend prisluinost k vertikdlnej vrstve porastu)

Pocet zdpisov: 62
Pocet diagnostickych druhov 1; priemernd pozitivna fidelita 9,66; vyhranenost 0,6

Diagnostické: Polygonatum verticillatum 20,9

Stile: Dryopteris filix-mas 95, Oxalis acetosella 92, Galeobdolon luteum agg. 92, Fagus sylvatica [3] 90, Fagus
sylvatica [2] 89, Galium odoratum 87, Prenanthes purpurea 85, Polygonatum verticillatum 85, Picea abies 2]
81, Athyrium filix-femina 79, Abies alba [2] 77, Senecio ovatus 66, Dentaria bulbifera 63, Fagus sylvatica [ 5] 63, Mycelis
muralis 58, Dryopteris carthusiana agg. 58, Geranium robertianum S5, Picea abies [3] S5, Abies alba [3] 55, Mercurialis
perennis 53, Sorbus aucuparia [5] 52, Acer pseudoplatanus (5] 52, Actaea spicata S0, Cicerbita alpina 48, Asarum
europaeum 48, Stellaria nemorum agg. 47, Paris quadrifolia 47, Viola reichenbachiana 45, Rubus idaeus 45, Abies alba
[5] 45

Dominantné: Oxalis acetosella 53, Fagus sylvatica [2] 52, Picea abies [2] 32, Galium odoratum 23, Abies alba [2]
19, Fagus sylvatica [3] 11

Fageto-Aceretum nst

Fageto-Aceretum vst

Pozitivne diferencidlne druhy AF vst:

Cicerbita alpina 48,10, Adenostyles alliariae 35/3,
Ranunculus platanifolius 32/5, Gymnocarpium dryopteris
23/3, Cardamine trifolia 18/1, Luzula sylvatica

16/0, Homogyne alpina 11/0, Veratrum album 11/2,
Soldanella species 6/0, Sorbus aucuparia 5] 6/0,
Valeriana sambucifolia 5/0, Adoxa moschatellina 5/0

Pozitivne diferencidlne druhy AF vst:
Ajuga reptans 40/13, Veronica officinalis 6,/0,
Galeopsis tetrahit 5/0, Luzula pilosa 5/0

Negativne diferenciilne druhy slt AF vst:

Salvia glutinosa 10/55, Impatiens noli-tangere 16/40,
Lunaria rediviva 5/34, Hordelymus europaeus 0/12,
Alliaria petiolata 0/12, Scrophularia scopolii 0/9,
Galeopsis speciosa 0/8, Lapsana communis 0/8, Circaea
lutetiana 2/22, Lamium maculatum 3/22, Ulmus
glabra 3/20, Cardamine impatiens 2./ 15, Polygonatum
multiflorum 5/20, Fraxinus excelsior [1-2] 5/20,
Galeopsis pubescens 0/6, Polygonatum odoratum 0/6,
Eupatorium cannabinum 0/6, Stellaria holostea 0/5

Negativne diferencialne druhy slt AF vst:
Cortusa matthioli 0/16, Isopyrum thalictroides 6/40,
Rumex alpestris 6/34, Geranium sylvaticum 2/ 19,
Corydalis cava 2/18, Doronicum austriacum 2/16,
Lunaria rediviva 5/26, Valeriana sambucifolia 5/21,

Hordelymus europaeus 0/6, Scrophularia scopolii 0/,

Athyrium distentifolium 0/5, Alliaria petiolata 0/5,
Melampyrum sylvaticum 0/ 5, Hypericum maculatum
0/5, Angelica sylvestris 0/ S, Ribes petraeum 0/3

Slovensku

STRUKTURA A DIVERZITA
LESNYCH EKOSYSTEMOV
NA SLOVENSKU

REAKCIA DIVERZITY LESNYCH FYTOCENOZ
NA ZMENU EDAFICKO-KLIMATICKYCH
PODMIENOK SLOVENSKA

¢ edaficko-klimatickych pomienok Slovenska

Len floristicka revizia — sirsi opis uvedie L. Vasko

25

Malis F., Ujhazy K. 2011: Floristicka charakteristika jednotiek
lesnickej typologie Slovenska na priklad SLT Abieto-Fagetum vst. IN:
Vladovic et al. 2011: Struktura a diverzita lesnych ekosystémov na

Vladovic et al. 2015: Reakcia diverzity lesnych fytocendz na zmenu
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Vyznam opakovania TRP

Hodnotenie réznorodych prejavov globalnych environmentalnych zmien,
pretoze TRP boli zakladané v obdobi pred ich nastupom

K Depozicie vzdusnych polutantov\ * Posuny druhového zloZenia,
(sira, dusik, od 1950) napr. ku na Ziviny naroénej$im

. Klimaticka zmena (od 1980) alebo teplomilnejsim druhom

e Zmena v manasmente lesov a * Pokles biodiverzity v Case aj
krajiny (od 1950) priestore (homogenizacia)

., .. e Zmeny v rozsireni druhov
e Sirenie invaznych druhov (vplyvom oteplovania, alebo

K a pod. / biotické invazie)




Obnova 2310 pléch v rokoch 2005-2007

Vladovic et al. 2015: Reakcia diverzity lesnych fytocen6z na zmenu edaficko-
klimatickych podmienok Slovenska

 Acidifikacia vo vyssich polohach

(5. a 6. vs, mezotrofny rad)

* Eutrofizacia, mezofilizacia a pokles druhovej
diverzity v dubovych lesoch

« Sirenie buka a hraba na ukor duba

Jozef Vladovic « Jdn Merganié « FrantiSek Mali§ = Eva Krizovd « Karol Ujhdzy

Anna Vodalova * Ivan PabiS « Michal Bosela » Pavel Pavienda . gl,re n ie e u rye k nylc h d ru h OV

REAKCIA DIVERZITY LESNYCH FYTOCENOZ
NA ZMENU EDAFICKO-KLIMATICKYCH

PODMIENOK SLOVENSKA « Sirenie invaznych druhov — Impatiens parviflora




Priklady vyuzitia na Slovensku

New survey Old survey
PO rovn a n |e . seedling . tree - - seedling — tree
roz § |,r‘e N | a d rev |’n Acer platanoides ‘ ‘ Acer pseudoplatanus Fraxinus excelsior ‘ ‘ Ulmus glabra ‘

na gradiente
nadmorskej vysky
na Slovensku

~

Quercus petraea agg. \ ‘ Quercus cerris } Tilia cordata ‘ ’ Pinus sylvestris ‘

1966—-1977 vs
2005-2007

-

Frequency of occurrence

Carpinus betulus ‘ ‘ Fagus sylvatica ‘

500 1000 500 1000 500 1000 500 1000
Elevation (m)

Malis et al. (2016). Life stage, not climate change, explains observed tree range shifts. Global change biology, 22(5), 1904-1914



Priklady vyuzitia na Slovensku

Pokles diverzity vegetacie a
zmeny v drevinovom zlozeni
lesov Slovenského krasu

(obnova pléch 2013-2015)

100%

75%

50%

25%

Proportion of tree species

0%

15.0 O Quercus
24.8 25.7
20.5
17.9 O Fagus
41.0
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455 O Carpinus
27.5
23.6
O Other trees
6-6 10-9
Charcoal kilns Baseline survey  Resurvey

NMDS axis 2

0.6
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0.2

0.0

-0.2

-0.4

/

Quercus

Carpinus

o N

Fagus

| I I
-0.5 0.0 0.5

NMDS axis 1

Malis et al. (2021). Historical charcoal burning and coppicing suppressed beech and increased forest vegetation heterogeneity. Journal of Vegetation Science, 32(1), e12923.



Vyznam tvorby velkych databaz s opakovanymi plochami

e ZvysSenie komplexnosti (viac skimanych javov), reprezentativnosti a ortogonality
(schopnosti odhalit parcidlny vplyv jednotlivych javov), vdaka pokrytiu SirSieho
spektra podmienok

Representativeness

Resurvey Experiment
Single region = = = = - - - .
Multiregion

Increasing

Decreasing
o)

Community change over time
(e.g., a-diversity,,..,;-a-diversity,,)
@
¢
o

Environmental driver
Comprehensiveness Orthogonality (e.g., temperature)

Verheyen et al. (2017). Combining biodiversity resurveys across regions to advance global change research. BioScience, 67(1), 73-83.



R6zne stanovistné podmienky = r6zna odozva vegetacie na nejaky vplyv

* Priklad vplyvu depozicii dusika na réznych p6édach (r6znom geologickom podlozi)

NO2 tropospheric column (umol/mA2)
< EmE e —

S 20 35 50 65 80 a5

European Space Agency
http://www.esa.int/Applications/Observing the Earth/Copernicus/Sentinel-
5P/Nitrogen dioxide pollution mapped

SN L8 o
Eric Gaba— Wikimedia Commons user: Sting



http://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-5P/Nitrogen_dioxide_pollution_mapped
https://commons.wikimedia.org/wiki/User:Sting

R6zne stanovistné podmienky = r6zna odozva vegetacie na nejaky vplyv

80—p=—-—"__

» druhova bohatost lesnej vegetacie je

na , kyslejsich” podach citlivejsia na
depozicie dusika

o)
T

20—

ssaUYONY seads
DS
N

Simkin et al. (2016). Conditional vulnerability of plant diversity to atmospheric nitrogen deposition
across the United States. PNAS, 113(15), 4086-4091.



Databaza forestREplot

* 4910 pléch z 88 regionov Eurdpy a
Severnej Ameriky
Mso * Temperatne lesy
60 * 61 pléch zo Slovenska

- 40

(%) 18A0D 1s8104

- 20

- 0

Staude et al. (2020). Replacements of small-by large-ranged species

scale up to diversity loss in Europe’s temperate forest biome. Nature
Ecology & Evolution, 4(6), 802-808.
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W) Chock for updates.

Replacements of small- by large-ranged species
scale up to diversity loss in Europe's temperate
forest biome

Ingmar R. Staude ©"*=, Donald M. Waller?, Markus Bernhardt-Rémermann ©*,

Anne D. Bjorkman @5, Jérg Brunet®, Pieter De Frenne ©7, Radim Hédl @37, Ute Jandt®'?,

Jonathan Lenoir', Frantiek M&lis"™2, Kris Verheyen’, Monika Wulf*'*, Henrigue M. Pereira®'2,
Pieter Vangansbeke ©7, Adrienne Ortmann-Ajkai”, Remigiusz Pielech™, Imre Berki"”,

Markéta Chudomelova®, Guillaume Decocq'®, Thomas Dirnbéick @', Tomasz Durak @',

Thilo Heinken™, Bogdan Jaroszewicz ©*°, Martin Kopecky ©*?, Martin Macek®?, Marek Malicki*,
Tobias Naaf®, Thomas A. Nagel®, Petr Petiik?, Kamila Reczyriska®?, Fride Heistad Schei®,
Wolfgang Schmidt®, Tibor Standovar©, Krzysztof Swierkosz 02, Baldzs Teleki®*®3?,

Hans Van Calster ®¥, Ondrej Vild® and Lander Baeten™

Biodiversity time series reveal global losses and accelerated redistributions of species, but no net loss in local species rich-
ness. To better understand how these patterns are linked, we quantify how individual species trajectories scale up to diversity
changes using data from 68 vegetation resurvey studies of seminatural forests in Europe. Herb-layer species with small geo-
graphbc ranges are being replaced by more widely distributed species, and our results suggest that this is due less to species

d thanto i ogen nlches Nitrogen depasllmn a::eluratastha extinctions of small-ranged, nitrogen-efficient
plan'ts and colonization by broadly di d, nitrogy plants (lnl:llldmg non-natives). Despite no net change in
species richness at the spatial scale of a study site, the losses of small-ranged species reduce biome-scale (gamma) diversity.
These results pﬂwlde one mechanism to explain the directional replacement of small-ranged species within sites and thus

i of bi ity change across spatial scales.

activities. At the global scale, species are going extinct at rates  nity dynamics are much slower than the speed of environmental
. Per contra, at local scales.  changes’, time-series studies are challenged for not being spatially
. Yet even in relatively

| T biological diversity on Earth is changing owing to human  comparisons are criticized for neglecting the fact that commu-

that signal a mass extinction
whether or net diversity is declining is controversial. Time-series  representative of human land-use effects
studies find that sites may gain or lose species with no directional  intact places and independent from changes in local diversity, spe-
global trend' . Space-for-time comparisons find substantial losses  cies seem to be replacing each other more rapidly than predicted
in local diversity globally owing to human land use . While spatial ~ from only natural changes™' . These local-scale replacements alone
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RESEARCH

FOREST ECOLOGY
Forest microclimate dynamics drive plant responses
to warming

Florian Zellweger2*1, Pieter De Frenne®t, Jonathan Lenoir®, Pieter Vangansheke®, Kris Verheyen®,
Markus Bernhardt-Rémermann®, Lander Baeten®, Radim HédI®”, Imre Berki®, Jorg Brunet®,

Hans Van Calster'®, Markéta Ghudnmelwéﬁ, Guillaume D-ecncq". Thomas Dirnbéick", Tomasz Durak'?,
Thilo Heinken', Bogdan Jaroszewicz', Martin Kopecky™®'®, Frantiek Malis"™®, Martin Macek'®,
Marek Malicki'?, Tobias Naaf2”, Thomas A. Nagel?, Adrienne Ortmann-Ajkai’?, Petr Petfik®®,
Remigiusz Pielech®, Kamila Reczyriska', Wolfgang Schmidt®®, Tibor Standovar®,

Krzysztof Swierkosz?®, Balazs Teleki®’, Ondfej Vild®, Monika Wulf?°, David Coomes'*

Climate warming is causing a shift in biological communities in favor of warm-affinity species (i.e.,
thermophilization). Species responses often lag behind climate warming, but the reasons for such
lags remain largely unknown. Here, we analyzed multidecadal understory microclimate dynamics in
European forests and show that thermophilization and the climatic lag in forest plant communities are
primarily controlled by microclimate. Increasing tree canopy cover reduces warming rates inside forests,
but loss of canopy cover leads to increased local heat that exacerbates the disequilibrium between
community responses and climate change. Reciprocal effects between plants and microclimates are key
to understanding the response of forest biodiversity and functioning to climate and land-use changes.

limate warming is having profound | peratures at a location, the presence or abun-
effects on ecological processes and dance of species adapted to higher temperatures
biodiversity—and thus on ecosystem | is therefore expected to increase, whereas spe-

m FromedHoanine and hooaan sl hedmee (740 miae adantad e learar fammarsharas e da
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* Termofilizacia (posun druhového zlozenia ku
teplomilnejSim druhom) zavisi od mikroklimy
lesného porastu, nie makroklimy

* A mikroklima porastu zavisi od zmeny zapoja
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Databdaza ReSurveyEurope

European
Vegetation

Survey

Home

News

History

Bylaws

Meetings
EuroVegChecklist
EVC Committee
EVA Database

Annual reports

Steering Committee

Links

B3 Join EVS on Facebook

EVA Database » ReSurveyEurope
ReSurvey
r“ Europe

ReSurveyEurope aims at mobilizing vegetation-plot resurvey data with repeated measurements
over time and establishing a collaborative initiative as a basis for nuanced and robust assessment
of biodiversity trends on small spatial grains over longer periods in Europe. Our initiative aims at
inclusion of time series with repeated sampling of the same plot in the European Vegetation
Archive (EVA, htip://euroveqg.org/eva-database) or identifying such samples in the existing EVA
databases if they are already included. It also supports a parallel initiative within the global
vegetation database sPlot (starting with its next version 4.0). While the ReSurveyEurope within
EVA focuses on Europe, sPlot will collect such time series outside Europe and seek the consent of
the EVA contributors to combine the data at the global scale, following the sPlot rules.

ReSurveyEurope

ReSurveyEurope Initative - EVA call for data
contribution and collaboration [PDF]

Iniciativa European
Vegetation Survey
Nielen lesy a nielen
temperatna oblast
forestREplot sa stane
sucastou

Zrejme prispejeme
dalsimi TRP plochami



Zmena Ellenbergovych indikacnych hodndt J
(priklad zivin a eutrofizacie)

N
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e Potencial odhalenia trendov (nadmorska vyska, oblasti)

'
N
L

zmena Ellenberg Ziviny
o

500 1000 1500
nadmorska vyska

pokles — narast
hodnota pre Ziviny

Dalsie priklady zhodnotenia udajov uvedie L. Csélleovd,
stav databazy (reprezentativnost a pod.) J. Gizela



identifikacia posunov medzi
typologickymi jednotkami
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o
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o
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0.00

* DoOsledok environmentalnych zmien alebo aj prirodzena dynamika?

zastupenie SLT
v ramci Fageto-Quercetum

minulost suéasnost

obdobie

SLT

" Fageto-Quercetum

|| Fageto-Quercetum acerosum
B Fagetum pauper nst

B Fagetum typicum
Querceto-Fagetum

zmena zastupenia diagnostickych
druhov v typologickych jednotkach
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o
o
o

0.25

0.00

zastupenie diagnostickych druhov
v SLT Fageto-Quercetum

diagnostické.druhy

| Carpineto-Quercetum
Fageto-Quercetum
" Querceto-Fagetum

minulost suéasnost

obdobie

* Prispevok ku dynamickym modelom typologickych jednotiek (napr. Fagetum pauper sa meni na Fagetum
typicum)

POZOR —ide len o modelové priklady, nie vysledky z realnych udajov



Riziko (otazka) akceleracie zmien

* Ocakava sa zvysena miera vymierania i e T TERee e
druhov s postupujicou klimatickou zmenou
(akcelerécia) . . O

* Je otazne, Ci sa nezrychluju aj zmeny lesnej g |
vegetacie E >

% 20 -

* Odpoved poskytne 2. opakovanie TRP 0]

* Min. plochy vo forestREplot 0 1- ; ; ; :

* Aktualna téma VEGA projektu prof. Pre-industrial Temperature Rise (C)
Ujhazyho a dizertacnej témy Juraja Cipu Eyiiii‘éiiieaes

(bukové lesy, skolitel M. Ujhazyova)
Urban, M. C. (2015). Accelerating extinction risk from climate change.
Science, 348(6234), 571-573.



Vdaka patri VSetkym typologom, sUéasny'r“nnaj BYVA
ktori prispeli ku vzniku typologického diela




