Klimaticka zmeéna a lesnictvi —
vysledky dotaznikového setreni mezi
lesnimi manazery napric Evropou
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Problém

* Klimaticka zména jako kombinace oteplovani, zmény v
distribuci srazek, vyskyt extrému, zmény ve vyskytu a
rozsahu disturbanci

* Lesni spolecenstva reaguji v zavislosti na lokalnich
podminkach a adaptivnim potencialu populaci.

* Problém také nastava na dalsich drovnich (lesni
management, statni sprava soualm a ekonomlcke B
aspekty...). . s et




Climate-smart forestry Managing Forest Ecosystems

e Je trvale udrzitelné
hospodareni v lesich. Roberto Tognett

e Zvy3uje potencial lest e
prizplisobovat se zmé&nam -
klimatu a zmirnovat je.

e Cilem je zachovat integritu a Cllmate_smart

funkce lesnich ekosystému a
zajistit nepretrzité poskytovani

- Forestry
produktd z ekosystému i I Mountaln

ekosystémovych sluzeb a
zaroven minimalizovat dopad
klimatickych zmén na blahobyt
a prinos lesu pro lidskou

spolecnost.

Ekonomicky

(Pegkova 2019, Kiiz, 2013)
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Cil studie

e Zachytit, jak manazeri v lesnictvi (hajny, odborny lesni
hospodar, vlastnici...) vnimaji klimatickou zménu.

Jaktoviditata Jaktovidisyn Jakto vidimama
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Cil studie

* Jak by podle nich mély vypadat odolné lesy.
* A jaké méritelné indikatory tuto odolnost reflektuji.
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To, ze mas pravdu neznamena,

Ze ja jsem spatne.



Cil studie

* Premostit komunikacni mezeru (bridge the gap) mezi praxi
a védou a zapojit praktiky do samotné tvorby doporuceni
a mechanizmU hodnoceni lesnich porostu.
(jednoduse, poznat nazor praxe)
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Cil studie

Zapojit praxi do dalSi faze vyvoje postupu a urCovani
relevantnich indikatoru a jejich monitoringu, které by mohly
mit potencial byt v budoucnu implementovany do LHP/LHO,
planu péce, OPRL, dotacnich titull, motivacnich nebo

vyukovych programd... WIIEN SﬂMEﬂNE TELLS
Y(Ill Yﬂll GAN'T Do I'I'f'
PI ‘ I I , ‘3‘ \ a%” =

90 -NOT THEROCK.



Metoda

* Dotaznik (online, email, papir)

Jsi détinsky?

e Kvantitativni i rozepisovaci
otazky

* 15 evropskych zemi

e podzim 2019 —jaro 2020

e 20 otazek ze 4 oblasti

(demografické, vnimani klimatické zmeény, indikatory, komunikace)




Metoda

* Lesy ve vilastnictvi statu (46 %),
Privatni lesy (26 %),
Narodni parky (14%)...

Number of respondents per Country.

Couniry Manager type Dominant type Responses
Bosnia and Herzegovina State, Private (individual and company), family State 7
Bulgaria State State 4
Czech Republic State, Private (individual and company), Community, Church State 7
England State, Private Equal divide 4
Hungary State, Private Equal divide 4
leeland State, National Park State 5
Ireland State State 4
Italy State. Private (Company and individual) Equal divide 4
Poland Stare, Private (individual), National Park State 7
Portugal Private (individual and company), NGO Privare (individual) 5
Scotland Private (company and individual) Private (individual) 7
Slovakia National Park, State, Private (company) MNational Park 5
Spain State, Private (individual) Equal divide 4
Sweden Private (company), Communirty, State Private 5
Turkey State State 4
Total 7o



Vyber indikatoru

\A/N Food and Agriculture
#'9) Organization of the
United Nations

£
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Plus napriklad ,vertikalni a horizontalni distribuce korun®, které pridali resitelé projektu COST.



Forest area

Deadwood

Growing stock

Genetic resources

Age structure and/or diameter distribution

Landscape pattern

Carbon stock

Threatened forest species

Deposition of air pollutants

Protected forests

Soil condition

Defoliation

Forest damage

Protective forests - soil, water and
other ecosystem functions, and
infrastructures

Increment and felling

Accessibility for recreation

Roundwood

Wood consumption

Forests under management plans

Trade in wood

Tree species composition

Energy from wood resources

Regeneration

Management system

Naturalness

Slenderness coefficient

Introduced tree species

Vertical distribution of tree crowns

Horizontal distribution of tree crowns



VVbér nejd0|ei|téJ§|’ch Common International Classification of Ecosystem
Services- (CICES),

ekosystémov{/ch sluzeb ) EEA-Evropska agentura pro Zivotni prostredi
které by nam lesy meély i Common International Classification of
pFes dopady k| I matické Ecosystem Services (CICES):

Consultation on Version 4,

zmeny poskytovat, resp. August-December 2012

kterych si nejvice vazime.

Repart to the Eurapean Environmeant Agency ;:ﬁ
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Recreation and mental and physical health

Soil formation and retention

Tourism

Aesthetic appreciation and inspiration for
culture, art and design

Nutrient cycling

Water cycling

Spiritual experience and sense of place

Maintenance of genetic diversity

Protection of cultural heritage

Habitats for species

Primary biomass production

Purification of water and air

Food

Carbon sequestration and storage

Timber, fuel, fibre

Fresh water

Moderation of natural disturbances,
e.g., flood alleviation

Pharmaceuticals and bio-chemicals

Erosion prevention and maintenance of
soil health

Genetic resources

Pollination

Production of atmospheric oxygen

Biological control




Vysledky

60 % lesniku vnima vliv klimatické zmény
na lesni ekosystémy jako
kriticky nebo velmi kriticky.




Vysledky

Ti, kteri hodnotili vliv klimatické zmeény
jako nizky nebo velmi nizky pochazeli
ze severni Evropy nebo se jednalo

o vlastniky malych majetkau.




Vysledky

* 2/3 lesnikll vnimalo nasi iniciativu jako
srozumitelnou 38 % jako uzitecnou.

JUSTIBEGAUSEYOUIREJUNIOUE
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DOESNT{MERN

https://www.memedroid.com/memes/tag/useful
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CUMULATIVE ASSIGNED VALUE
o = @ S B 8 Sustainable Forest Management

° ° ° ° < ° Indicators

0

[Forest area]
[Growing stock]
[Age structure and/or diameter |
[Carbon stock]
[Deposition of air pollutants]
[Soil condition]
[Defoliation]
[forest damage]
[Increment and felling]
| [Roundwood]|
[Forests under management plans]
[Tree species composition]
[Regeneration]
[Naturalness]
[Introduced tree species)

[l Most important Top five most important

[l second least important [ Least important

Species Composition of Forests (basic tree species in %)

9%

[ norwegian spruce

B fir

[Deadwood] - :::h
[Genetic resources) B oak
[Landscape pattern] M beech

| birch

[Threatened forest species]
[Protected forests]
[Protective forests - soil, water and .
[Accessibility for recreation]
[Wood consumption]
[Trade in wood)]
[Energy from wood resources)
[Management system]
[ TSlenderness coefficient]| _
[Wertical distribution of tree crowns] IEE—————
[Horizontal distribution of tree crowns] IR

other deciduous trees

Source: Forest
Mamagement Institute




CUMULATIVE ASSIGNED VALUE

— Y %] ] L
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Vékova/tloustkova struktura FEEER————

PosSkozeni lesnich porostl Fmmm—

Produkce drivi

Druhové slozeni lesu
Prirozena obnova

Podil lest ochrannych

~

Stihlostni kvocient

3ustalnable Forest Management

Indicators

. Most important | Top five most important

. Second least important . Least important

Species Composition of Forests (basic tree species in %)
9%

[ norwegian spruce

B fir

[] pine

B larch

B oak

B beech

[7] birch

 other deciduous trees

Source: Forest
Mamagement Institute i




[Tree species composition]
[Regeneration]
[Management system)]

[Protective forests - soil, water. |

%_) [Accessibility for recreation]
o
[Energy from wood resources]
[Slenderness coefficient]
[Age structure and/or diameter..
[Tree species composition]
[forest damage]
[Sail condition]
—ED'I [Protective forests - soil, water. |
&
[Vertical distribution of tree crowns]
[Slenderness coefficient]
[Tree species composition]
[Protective forests - soil, water. |
=z [Accessibility for recreation]
o [Regeneration]
% [Naturalness]
8

[Vertical distribution of tree crowns]

[Slenderness coefficient]

Sustainable Forest Management
Indicators



[Tree species composition]

Sustainable Forest Management
[Management system)] |ndicators

[Protective forests - soil, water. |

egeneration

Trees (Arbustum)

2

%_) [Accessibility for recreation]
o
[Energy from wood resources]
[Slenderness coefficient] r
[Sail condition]
%’_' [Protective forests - soil, water..
&
[Vertical distribution of tree crowns]
[Slenderness coefficient]
Protective forests - soil, water..
=z [Accessibility for recreation]
% [Regeneration]
- [Naturalness]
g

[Vertical distribution of tree crowns]

1- Chestnut (Castdnea). 2 - Walnut (Juglans régia). 3 - Aspen (Populus Tremula). 4 - linden (Tilia).

H 5 - Beech (Fagus). 6 - Poplar (Populus). 7- Birch tree (Bétula). 8 - Ash (Fraxinus).
[Slend Brness CDEfﬁCIE‘nt] 9 - Alder (Alnus). 10 - Oak (Quércus). 11 - Elm (Ulmus). 12 - Maple (Acer).




[Tree species composition] [IEEEEGEGEGEG—_—_————

[Regeneration]

w
B
(0]
[Energy from wood resources] r

[Slenderness coefficient]

[Tree species composition]

[forest damage]

nil condition

o
3.
o
o

[Age structure and/or diameter. [INEEG_G_GEN

[Vertical distribution of tree crowns] r

[Slenderness coefficient]

3B [eUOHEN

[Regeneration]

[Naturalness]

[Vertical distribution of tree crowns]

[Slenderness coefficient]

Sustainable Forest Management
Indicators




s

Regeneration

[Management system)]

[Protective forests - soil, water..

[Accessibility for recreation]

[Energy from wood resources]
[Slenderness coefficient]

ajeALd

[Age structure and/or diameter. [INEEG_G_GEN

[Tree species composition]
[forest damage]
[Sail condition]

[Protective forests - soil, water..

[Vertical distribution of tree crowns]

[Slenderness coefficient]

3B [eUOHEN

[Tree species composition]

Accessibility for recreation
[Regeneration]

[Naturalness]

[Vertical distribution of tree crowns]

[Slenderness coefficient]

Sustainable Forest Management
Indicators




[Tree species composition] [IEEEEGEGEGEG—_—_————
[Regeneration]

[Management system)]

[Protective forests - soil, water. |

[Age structure and/or diameter. [INEEG_G_GEN

%_) [Accessibility for recreation]
o
[Slenderness coefficient]
[Tree species composition]
[forest damage]
[Sail condition]
S rotective forests - soil, water. .|
:_:' [Protective forest il, wat
o
o
[Vertical distribution of tree crowns]
[Slenderness coefficient]
[Tree species composition] |
[Protective forests - soil, water. |
=z [Accessibility for recreation]
o [Regeneration]
o
- [Naturalness]
o
;.

[Vertical distribution of tree crowns

[Slenderness coefficient]

Sustainable Forest Management
Indicators

Shaft axis

Beginning

of canopy




Ecosystem services indicators

> S

| . Most important . Top five most important . Second least important . Least important

350

300

25
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Ochrana pred erozi a péce o pudu
Mirnéni prirodnich disturbanci
Cisty vzduch a voda

Geneticka diverzita
Ukladani uhliku

Potraviny
Léciva

‘ . Most important : Top five most important . Second least important . Least important



[Erosion prevention and maintenance

[Moderation of natural disturbances,.

[Purification of water and air]
[Habitats for species]

[ Ecosystem services Indicators
I}

r

)]
o [Maintenance of genetic diversity]
11
[Food]
[Pharmaceuticals and bio-chemicals]
[Erosion prevention and maintenance.
[Moderation of natural disturbances,.
[Carbon sequestration and storage]
- [Soil formation and retention]
= [Timber, fuel, fibre]
]
[Food]
[Pharmaceuticals and bio-chemicals]
[Moderation of natural disturbances,.
[Habitats for species]
Z [Erosion prevention and maintenance. |,
% [Carbon sequestration and storage]
» [Recreation and mental and physical..
8]
;L

[Food]

[Pharmaceuticals and bio-chemicals]




| [Erosion prevention and maintenance Ecosystem services Indicators

[Moderation of natural disturbances,..
[Purification of water and alr]
[Habitats for species]

[Maintenance of genetic diversity]

syelg

[Food] r
[Pharmaceuticals and bio-chemicals]

[Moderation of natural disturbances,. }.
[Carbon sequestration and storage]
[Soil formation and retention]
[Timber, fuel, fibre]

ajeAld

[Food] r
[Pharmaceuticals and bio-chemicals]

[Moderation of natural disturbances,. N

[Habitats for species]

[Erosion prevention and maintenance

[Carbon sequestration and storage]

i

[Recreation and mental and physical. .

yied [euol

[Food]

[Pharmaceuticals and bio-chemicals]




Erosion prevention and maintenance. Ecosystem services Indicators

[Moderation of natural disturbances,.

[Purification of water and air]
[Habitats for species]

[Maintenance of genetic diversity]

ST

[Food] r
[Pharmaceuticals and bio-chemicals]

Moderation of natural disturbances..

[Carbon sequestration and storage]

[Soil formation and retention]
[Timber, fuel, fibre]

ajeAld

[Food] r
[Pharmaceuticals and bio-chemicals]

[Moderation of natural disturbances,.

[Habitats for species]

[Erosion prevention and maintenance. |.
[Carbon sequestration and storage]

[Recreation and mental and physical. }

Med [euonen

[Food]

[Pharmaceuticals and bio-chemicals]




[Erosion prevention and maintenance. | Ecosystem services Indicators

[Moderation of natural disturbances,. ).

[Purification of water and air]

[Habitats for species]

syelg

[Food] r
[Pharmaceuticals and bio-chemicals]

[Erosion prevention and maintenance.

Moderation of natural disturbances,. |

[Carbon sequestration and storage]

oll Tarmation anda retention
[Timber, fuel, fibre]

ajeAlld

[Food] r
[Pharmaceuticals and bio-chemicals]

[I"u"lc:der inon of nz 3| di rbance

[Habitats for species]

Erosion prevention and maintenance. |.
[Carbon sequestration and storage]

ecreation anc physical.

}ied [euonen

[Food]

[Pharmaceuticals and bio-chemicals]
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Carbon uptake
&storage (growth}

..2 vz

The Natural
Boom & Bust
Cycle of

Forest

Carbon .7

-
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{decompenition) & storage
0 dead trees
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Carbon uptake &
storage (re-growth)




[Erosion prevention and maintenance.. [ Ecosystem services Indicators

[Moderation of natural disturbances,.
[Purification of water and air]
[Habitats for species]

[Maintenance of genetic diversity]

syelg

[Food]
[Pharmaceuticals and bio-chemicals]

[Erosion prevention and maintenance. j—
[Moderation of natural disturbances,. }.

arbon sequestration and storage

Carb questrati d storag
[Soil formation and retention]
[Timber, fuel, fibre]

ajeAld

[Food]

[Pharmaceuticals and bio-chemicals]

[Moderation of natural disturbances,. _

[Habitats for species]

[Erosion prevention and maintenance. }.
[Carbon sequestration and storage]

[Recreation and mental and physical. }

[Food]
[Pharmaceuticals and bio-chemicals]

jied [euoneN




Lesnici rovnéz navrhli dalsi potenualm |nd|katory
tykajici se:

Finanéni planovani M\\Mﬂ“‘/v
Zivotni cyklus produktd z lesa (uhlik) =
Vyhodnoceni benefitu pro lokdlni komunity
Monitoring efektivity opatreni (mirnéni klim. zmén)
Monitoring ohrozenych druhu a Skadct

Kalkulace prinosu lesnického managementu
prepocteneho na fosilni pallva




Potential future species map from survey
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Potential future species map from survey
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Potential future species map from survey

Douglaska tisolista

Pinus, Larix, Fagus,
28 Betula, Acer, Abies,
= Alnus, Corylus, Populus,
Sorbus, Castanea...

A Accacia, Sequoia,
Robinia, Paulownia,
| Thuja, Tsuga, Cedrus...




Preference v prenosu informaci od
vedcu” k ,, praktikim®

* Dlouhodobé demonstracni plochy (22 %)

* Metodiky (privodci) s grafy, diagramy a schématy (19 %)
* Online multimédia (18 %)

e Knihy (13 %) and videa (9 %)




Hlavni témata k reseni pri zavadéni novych doporuceni a

indikatoru

Komunikace mezi institucemi (90 %)
Hospodareni se smiSenymi porosty a
vhodnymi proveniencemi (86 %)
Financovani a motivace (84 %)

Jak podporit ochranné funkce lesu (75 %)
Systémova reseni (65 %)

Vzdélavaci mechanismy (59 %)

Celospolecenské povedomi (34 %)



Dalsi identifikovana fakta z pohledu lesniku

* Enormni rozdily mezi managementem na urovni porostni
skupiny a strategickymi a ekonomickymi cili (jak tedy
vlastné hospodarit?)

ai—




Dalsi identifikovana fakta z pohledu lesniku

* Nefunkcni komunikacni kanaly napric lesnickym
sektorem.

NEROZUMIM REC!
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Dalsi identifikovana fakta z pohledu lesniku

» Spatna komunikace mezi lesnickou praxi a laickou
verejnosti majici zajem o lesy.

Moje dité prosici o vecerni
koukani na televizi

Stejné dité druhy den rano

https://cz.pinterest.com/pin/308989224420616223/



Dalsi identifikovana fakta z pohledu lesniku

* \\yznamné rozdily mezi velkymi a malymi vlastniky
(vnimani hrozeb, vénovani pozornosti, hledani informaci)

- -« g
it .- .-
M' Cim o 2.0 https://me.me/i/sumo-wrestlers-big-guy-vs-small-guy-8ff37997c48f4fa0b85f6eOfefad3429



Dalsi identifikovana fakta z pohledu lesniku
» \Vedecké publikace se v praxi priliS nepouzivaji jako zdroj

informaci.

If you ever feel useless

these people paid money
to look at 'Invisible' art

https://cheezburger.com/13304069/20-memes-that-might-make-you-feel-less-useless



Dalsi identifikovana fakta z pohledu lesniku
* Lesnici veri dlouhodobym mérenim

(long term demostration sites)




Dalsi identifikovana fakta z pohledu lesniku

* Lesy nelze unifikovat. Obrovské regionalni a stanovistni
rozdily, rizny managementovy pristup.

Konecné nékdo popsal rozdil mezi kolem a

elektrokolem ==




Dalsi identifikovana fakta z pohledu lesniku

 \Vysoky podil lesniku je frustrovan legislativnimi omezenimi
(drevinna skladba, hospodareni).

terym-zachranar-tluce-hlavou-do-zdi-2395




Dalsi identifikovana fakta z pohledu lesniku
* Maly zajem lesnikl o ,,novoty” bez finan¢ni podpory.
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Dalsi identifikovana fakta z pohledu lesniku

* Smisené porosty, hospodareni v nich a jejich citlivost na
klimatickou zménu jsou stale velka neznama.

https://www.shutterstock.com/search/mixed-forest



Dalsi identifikovana fakta z pohledu lesniku

* Touha po volné dostupnych zdrojich aktualnich informaci
— nejen prirucky a studie, ale i vystrazné systémy v lesich
(sucho, pozary, skudci), prehledny systém pro projektové
prilezitosti, spolupraci, sdileni zkusenosti, skoleni...
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Upscaling

uroven
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Dendrochronologie
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www.czechglobe.cz
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Zaver
* Nase studie ukazala, jak muze byt obtizna cesta od

identifikace problému po debatu s praxi, jakym smérem se
vubec ubirat.

* Dotazniky nam poskytly zajimavy a nezbytny feedback,
tézko viditelny z védecké perspektivy, a ktery by mel byt
soucasti kazdého pokusu o implementaci vysledku.

Application of climate-smart forestry — Forest manager response to the
relevance of European definition and indicators

Euan Bowditch ™, Giovanni Santopuoli”, Boyzdar Neroj ©, Jan Svetlik ¢, Mark Tominlson ,

Vivien Pohl’, Admir Avdagi¢®, Miren del Rio 1 Tzetvan Zlatanov’, Héhn Maria ¥,
Gabriela Jamnickd ', Yusuf Serengil ™', Murat Sarginci”, Sigridur Julia Brynleifsdéottir °,
Jerzy Lesinki”, Joao C. Azevedo

 Forestry and Conservation Research Group, Inverness College UHI, 1 Inverness Campus, Highlands, IV2 5NA, UK

b Dipartimento di Agricoltura, Ambiente ¢ Alimenti, Universita degli Studi del Molise, Via Francesco De Sanctis, Campobasso I-86100, Italy
¢ Bureau for Forest Management and Geodesy, Sekocin Stary, Poland

d Department of Forest Ecology, Mendel University in Brno, Zemedelska 3, Brno 613 00, Czech Republic

¢ National School of Forestry, University of Cumbria, Ambleside campus, Rydal Rd, Ambleside LA22 9BB, UK

£ Technological University Dublin, Environmental Sustainability and Health Institute, 7 Grangegorman Lower, Arran Quay, Dublin, Ireland
& University of Sarajevo, Faculty of Forestry, Chair of Forest Management and Urban Greenery, Zagrebacka 20, Sarajevo 71000, Bosnia and Herzegovina
b INIA, Forest Research Centre, Department of Forest Dynamics and Management, Crta. La Coruiia km 7.5, Madrid 28040, Spain

! [UFOR, Sustainable Forest Management Research Institute, University of Valladolid & INIA, Spain

I Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 2 Gagarin Street, Sofia 1113, Bulgaria

k Szent Istvan University, Faculty of Horticultural Science, Pater Kdroly utca 1, Godolls, Budapest 2100, Hungary

! Department of Plant Ecophysiology, Institute of Forest Ecology, Slovak Academy of Sciences, Stifrova 2, Zvolen 960 53, Slovakia

™ Istanbul University Cerrahpasa, Department of Watershed Management, 34473 Bahcekoy Istanbul, Turkey

® Duzce University Faculty of Forestry, Department of Forest Engineering, Duzce 81620, Turkey

° Isafjordur, Skégreektin, Sudurgoru 12, Isafirdi 400, Iceland

P Department of Forest Biodiversity, University of Agriculture, Al. 29-Listopada 46, Krakow 31-425, Poland

9 Centro de Investigacao de Montanha, Instituto Politécnico de Braganca, Campus de Santa Apoléonia, Braganca 5300-253, Portugal



Zaver
e Z dotazniku byla patrna urcita

Unava/vycerpanost/nevéricnost lesnikl pfti sdileni jejich
pohledu na véc.

Ja cely den Jave 3 rédno

https://www.care.com/c/getting-older-memes/



- Dekuji za pozornost
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Iceland [P[l:lj T A

d « AR ' ~ liechtenstein cC R

f WA S 2 S B, Norway grants
TO01000345 PInéni produkéni a regulacnich funkci lesa v minulosti, soucasnosti a
budoucnosti — co lze ocekavat od lesnich ekosystému ovlivnénych klimatickou zménou?
Technologickd agentura CR, program KAPPA, 2021 — 2024, hlavni p¥ijemce: Ustav vyzkumu
globalni zmény AV CR, v.v.i., dal§i pfijemce: Mendelova univerzita v Brné, Vojenské lesy a
statky CR, s.p., Norwegian University of Life Science, Vyzkumny Ustav lesniho hospodafstvi a
myslivosti, v.v.i.



