o

TECHNICKA UNIVERZITA VO ZVOLENE

Jan Tucek,
Lesnicka fakulta,
Technicka univerzita vo Zvolene

Participativne pristupy pri strategickom
planovani obhospodarovania lesov

Adaptivne lesnictvo pre udrzatel'né obhospodarovanie lesov ..., LF TUZVO, Zvolen, 28. 9. 2017.



Uvodné poznamky

Zmapovanie (rozbor) problematiky

Riesené projekty (TUZVO)

Zhrnutie - zaver

Adaptivne lesnictvo pre udrzatelné obhospodarovanie lesov ..., LF TUZVO, Zvolen, 28. 9. 2017.



Contents lists available at ScienceDirect

Ecological Indicators

journal homepage: www.elsevier.com/locate/ecolind

Forest Management and Planning (FMP)

Current Situation

Alternative development

Problem identification

Alternative selection

Implementation

v

Forest
Inventory

forest manager

Forest Model
(individual-tree
growth model)

Indicator
Framework

forest manager

Multi-Criteria
Decision
Analysis (MCDA)

Decision
making

Available
information:
- Tree species
- Diameter

- Height

Inventory Plot

- Tree position

- (Tree age)
- Slope

Alternative 1
“ -
Alternati‘e i _

n Alternatives,
simulation over 40 to 50 years

Simulation
results:

L Protection against ]

Timber volume gravitational hazards

Mean/dominant
height

Basal area
Diameter
distribution
Mortality

Tree species

Tree age [
Stand structure
(tree position,
tree size, crown

[ Timber production ]

Recreation J

size) Biodiversity
Alternative conservation
Additionally:
- Timber
assortm‘e nt Carbon storage
- Harvesting costs

Considered
Ecosystem Services

Multi-attribute
value theory

n
— > An(H)
i=1

Carbon
storage

—

Timber
production

Biodiversity
conservation

V|(Y;) = value functions for each indicator

A, = weighting factors for indicators and ES

—— A1

A 2

dee A3

Recreation
value

Scale: single forest stand - forest management unit (FMU)

Management of ecosystem
services in mountain forests:
Review of indicators and value
functions for model based
multi-criteria decision analysis

Clemens Blatterta,*, Renato
Lemma, Oliver Theesa, Manfred
J. Lexerb, Marc Hanewinkelc

Ecological Indicators 79 (2017)
391-409



Adaptive Forest Management — Decisive foundations (Hainimann, 2010)

1. Dynamické chovanie ekosystémoy,

Nudza, Adaptacia, Pruznost’: ,,uc¢elna zmena®“.

2. Priestorovo — mierkové suvislosti,

Skupina stromov / Porast ako priestorovo - casové okno pre tradi¢né lesnictvo.
3. Hospodarenie so zohladnenim rizika,

Kriticky jav, vzt'ahy pricin a odoziev.
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Technologicke (a metodologicke) zazemie

Geotechnology iotechnology

Geotechnology is one of the three "mega technologies” for the 21st century
and promises to forever change how we conceptualize. utilize and visualize spatial information
in scientific research, commercial applications and general usage

(Nanotechnology)
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Figure 1. Conceptual framework of Geotechnology.
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Tool Box approach (web based)
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WELCOME TO THE ADAPTIVE FOREST
MANAGEMENT TOOLBOX

To assist in forest management under climate
getting started change this site provides background
information, approaches and principles to
adaptive management, interactive tools to

adaptive forest management support planning, examples across Europe and
FAQs

ecosystem services Learn more about the Adaptive
Forest Management Approach!

_— = P
tools

FAQ
examples
make your own

imprint & about

'//,’f‘ This project is supported by the European Commission under the Environment (including climate change) Theme of the 7th Framework Programme for Research and
|

Technological Development. The AFM-Toolbox is hosted by the University of Natural Resources and Life Sciences, Vienna

SEVENTH FRAMEWORY
PROGRAMME

http://www.afm-toolbox.net/
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A review of decision-making approaches to handle
uncertainty and risk in adaptive forest management
under climate change

Rasoul Yousefpour - Jette Bredahl Jacobsen -

Bo Jellesmark Thorsen - Henrik Meilby -
Marc Hanewinkel - Karoline Oehler

Recerved: 3 June 2011 / Accepted: 19 October 2011 /Published online: 6 December 2011
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Historically Ecosystem Sustainability and Economic Viability have dominated Future Directions:
Natural Resources discussion, policy and management. — Social Acceptability as 3% filter

. ...
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Slovak Forestry Needs Evaluation
and Situation in DSS Implementation

Jan Tucek
Technical university in Zvolen, Faculty of Forestry

Seminar on DSS Tools Implementation into Forest Management Practice, Zvolen, 2. 12. 2014.



Porovnanie pristupov k planovaniu hospodarenia v lese

Slovensko

Spracovava sa len jedina
alternativa planu
hospodarenia v lese.

Zakladnym nastrojom
planovacieho procesu su
klasické rastoveé tabulky.

Vlastnici (resp. ini
zainteresovani) sa
podielaju na svojom
vlastnom planovacom
procese len marginalne.

Absentuju prostriedky a formalizové

postupy na podporu rozhodovania

Eurépa / svet

Pripravuje sa velké
mnozstvo alternativnych
planov.

Zakladnym nastrojom
planovacieho procesu su
rastové simulatory novej
generacie.

Pouzivaju sa metody
multikriterialnej optimalizacie
zohladnujuce apriori zname
ciele a preferencie vlastnikov.

Pouziva sa Siroka paleta
systémov a metéd



Aktualne problemy v procese planovania hospodarenia v
lese na Slovensku (Jedna z moznych aproximacii)

Vysoka diverzita prirodnych a hospodarskych podmienok na Slovensku. Problémy
ako aplikovat’ vseobecné odporucania a pravidla z hospodarskeho suboru lesnych
typov na konkrétny porast.

Vacsina ¢innosti a pravidiel je definovana len kvalitativne. To vytvara priliS vela
priestoru pre subjektivne rozhodnutia zainteresovanych.

Absencia spatnej] vazby medzi predpisanymi cinnostami (hospodarskymi
opatreniami) a ich dosledkami. Cinnosti su planované bez zohlPadnenia rizika.

Nizka uroven adaptability predpisovanych schématickych pristupov. Problémy pri
Implementacii novych poznatkov, absencia aktivit na mitigaciu vplyvu klimatickych
zmien.

Len obmedzena (a vacsinou formalna) participacia vlastnikov lesa a dalSich
zainteresovanych skupin v procese spracovania planu.



AALTERFOR

~ ALTERFOR A RAMCOVE
PLANOVANIE HOSPODARENIA V
LESOCH SR

Ing. Robert Sedmak, PhD.
Ekosystéemoveé sluzby a podpora rozhodovania pri obhospodarovani lesov

Technickd Univerzita vo Zvolene, Lesnicka fakulta, Katedra hospodadrskej upravy lesov a geodézie
30/06/2016

The project leading to this application has received funding from the European Union’s Horizon 2020 research and innovation programme under
grant agreement No 676754.
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ALTERFOR a
ramcove

planovanie v v
lesoch SR

Vyhlagka MPSR 453/2006 Z.z.
§32

Ramcové planovanie

§ 32

Ramcové planovanie

(1) Ramcové planovanie je urcéenie modelu hospoda-
renia pre jednotku ramcového planovania.

(2) Jednotka ramcového planovania je prevadzkovy
subor, ktorym je homogénny subor lesnych porastov
vytvoreny na zaklade hospodarsko-upravnickej typiza-
cie v ramci lesnych oblasti a podoblasti; homogénny
subor lesnych porastov je dany kategoriou lesa, hospo-
darskym tvarom lesa, ramcovymi stanovistnymi pod-
mienkami, porastovymi pomermi a ohrozenim lesa.

(3) Model hospodarenia obsahuje

a) ciel hospodarenia, ktorym je cielové drevinové zloze-
nie, cielova produkcia dreva a cielova struktura les-
ného porastu,

b) zakladny ramec hospodarenia, ktorym je hospodar-
sky sposob a jeho fornly, rubna doba, obnovna doba,
doba zabezpecenia a doba navratu,

c) zasady hospodéarenia, ktorymi st zasady vychovy
lesa, obnovy lesa, ochranylesa a rekonstrukcie lesa.
(4) Cielové drevinové zloZenie je optimalne zastupe-

nie stanovisine vhodnych drevin v rubnej dobe zodpo-

vedajucej prirodnym podmienkam.

(5) Cielova produkcia dreva je taka rozmerova a kva-
litativna Struktira dreva v lesnom poraste, ktorej do-
siahnutim sa zabezpeéi plnenie funkcii lesa.

(6) Cielova struktura lesného porastu je priestorova
a vekova struktura lesného porastu, ktora pridodrzani
cielového drevinového zlozZenia a cielovej produkcie
dreva v rubnej dobe zabezpecuje plnenie funkcii lesa.

(7) Modely hospodarenia st podkladom na vyhotove-
nie planu a su sucastou zasad na vyhotovenie planu
pre prisludny lesny celok a pokynov na vyhotovenie pla-
nu.

ALTERFOR
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ALTERFOR

Zakladna charakteristika systému

Ramc)ové planovanie je pomerne Casto kritizované pre (upravené podla Kulla et al.
2010):

» Komplikovanost a direktivnost

» pomerne drahé, malo adaptivne a malo flexibilné

« Jednostranne hospodarsky orientované
» viazané na koncepciu normalneho lesa vekovych tried

» réznoveky trvalo produkujuci les, vyvazené integrativne hospodarenie, intenzivne plantaze,
bezzasahovy les ap. ?

» Nekonkrétnost a neuplnost

» ciele hospodarenia orientované prevazne na produkciu dreva (ale bez kvantifikacie)
» Uplna absencia environmentdlynch a spolocenskych cielov

» zasady hospodarenia definované iba slovne kvalitativhe odporucania

» Subjektivnost

» expertna tvorba modelu + expertna aplikacia na JPRL

10/23/2017 17



10/23/2017

Zakladna charakteristika systému

» Nedostatocna diferencovanost ramcovych modelov podla (preferovanych)
funkcii lesa

» kategorizacia definuje tzv. funkéné zameranie lesa

« Nemoznost overit ekonomicku efektivnost a dopady aplikacie modelu
hospodarenia

» kl'icova vlastnost determinujuca prakticku realizovatelnost navrhovanej stratégie
 Bez participativnosti

» prakticky nulovy vstup vlastnika do planovacieho procesu, ¢iasto¢na vynimka - kategorizacia lesov
osobitného urcenia

ALTERFOR

18
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Je mozné prispiet k rieseniu

niektorych problémov pomocou
projektu ALTERFOR ?

Zakladné principy, s ktorymi sa v priebehu riedenia Forest ma nagement model
projektu uvazuje (Alnarp, SWE, april 2016):

funkcii lesa bez ohladu na vyvoj okolitych podmienok
(najma zmeny ekologickych a ekonomickych pomerov)

Economic woman Elderly couple
Alternativnost — vyber z viacerych alternativnych e e . |
modelov diferencovanych preferovanymi funkciami, = L
aplikacia netradicnych modelov ap. l'.mmu 1
r— .
Robustnost — schopnost zabezpedit optimalne plnenie 1 J‘“ s :

PartiCipatllvnOSt'— Zd Uéasti VIaStnllka, S Umo%nenllm C|tyf0rester Nature conservation
jeho odborne kontrolovaného vstupu do planovacieho [ e L
procesu : e L |
—— .
7 .o 7 . s . Digaaedine |
Exaktnost — kvantifikacie na konkrétne podmienky, stav M [ r— L
lesa a poziadavky vlastnika = '

10/23/2017 19
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Multikriterialna optimalizacia — jedna z
moznych ciest

Vseobecny postup multikriterialnej optimalizacie:

1. Formuldacia problému = matematicky popis

2. Definovanie cielov a indikatorov ich plnenia

3. Definovanie rozlicnych alternativ rieSenia definovaného problému
4. Matematické modelovanie dopadov rozlicnych alternativ rieSenia
5. ldentifikacia/vyber optimalneho riesenia

6. Testovania optimality vybraného riesenia

A

ALTERFOR
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Interactive Decision Maps — Four dimensional case

AjisIsaiporg

-~

Revenue

Four objectives:

*Maximization of growing stock value
at age 90 years

*Maximization of cumulative thinning
incomes over the period 20-90 years

*Minimization of H/D ratio =
maximization of stand static stability

*Maximization of biodiversity index

Six decision makers

1 - economist without concern

2 - economist with concern

3 - environmentalist without concern
4 - environmentalist with concern

5 - conservationist without concern
6 —conservationist with concern

ALTERFOR
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Co ziskame ?

Preberieme vsetko dobré z minulosti a dokonca nemusime menit ani
platnu legislativu, ak to uzname za vhodné ...

Systém maézZe byt konkrétnejsi — ziskame presny ndvod ako hospodadrit,
ziskame presnejsiu predstavu o plneni funkcii lesa v danych prirodnych
a hospoddrskych podmienkach, nasledne prenos na uroven JPRL pri
podrobnom pldnovani by mal byt jednoduchsi

Systém mézZe mat otvoreny charakter — viastnik mézZe definovat ciele
hospoddrenia, méze v spoluprdci s odbornikom vyberat optimalny sp6sob
hospoddrenia, ... ale nemusi !

Systém maéZe byt flexibilnejsi - nebude jednovariantne nastaveny na les

vekovych tried, zavddzanie novych poznatkov z oblasti pestovania, HUL,
ochrany lesa, ... by mohlo byt [ahsie

Systém mézZe byt so zvysenou pravdepodobnostou multikriteridlne

optimalny — pocitacom podporovand optimalizdacia by mala priniest zvysenie

objektivity pri tvorbe modelu

Systém méZe byt adaptivnejsi — ak sa diskrétne zmeni stav lesa, je moZné
pocitacom ndjst' nové multikriteridlne hospoddrenie vo vztahu k pévodnym
cielom alebo voci adaptivne re-definovanym cielom.

A

ALTERFOR
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Vyvoj modulov a rozhrani pre systémy na podporu
priestorového rozhodovania v lesnictve

APVT Projekt bilateralnej spoluprace PT/SK 2010 — 2012,
2013 - 2014

Vedecké ciele projektu:

Hodnotenie rozhodovacich modulov pouzivanych v hospodarskej
uprave lesov v Portugalsku a na Slovensku,

Prepojenie stromového simulatora Sybila (SK) s rozhodovacimi
modulmi SADfLOR (PT),

Aplikacie integrovanych nastrojov v pripadovych studiach,
Vymenné navstevy riesSitel'skych kolektivov v PT a SK,

Priprava spoloénych projektov, podujati a publikacii
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TECHNICAL UNIVERSITY IN ZVOLEN
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Seminar on DSS Tools Implementation
into Forest Management Practice

Technical university in Zvolen, December the 2nd, 2014.

Organized in framework of the bilateral project

Development of modules and interfaces for forestry decision support systems
Technical university in Zvolen, Slovakia, University of Lisbon, Portugal
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Future-oriented integrated SEVENTH FRAMEWORK
PROGRAMMYF

integral wemie
Idea — hlavna myslienka -

¥

National

...nesulad medzi rozvojom spolocnosti

a jej poziadavkami na lesy sa odraza .v
v nekoherentnosti cielov politiky,
nekonzistentnosti legislativhych nastrojov
ako aj pristupov k hospodareniu
aplikovanych pri vyuzivani,
obhospodarovani a ochrane lesnych
ekosystémov v EU
a jednotlivych clenskych statoch...




http://www.integral-project.eu/

L J
I n t e r a I management of European
forest landscapes

Project Consortium
Project Consortium

INTEGRAL Partners, Cross-Project Meeting in Dublin 2014
INTEGRAL Consortium The INTEGRAL €onsortium consists of - Policy Briefs |
21 partners from 13 countries. Due to the inter-disciplinary and | y q

trans-disciplinary nature of the project, the team involves experts
with different disciplinary backgrounds and research interests inter

alia... INTEGRAL Newsletter Issue 10/2013

~

Start / News

Search INTEGRAL

About INTEGRAL Results Information Materials Contact / Imprint

You are here: Home

Search...

INTEGRAL Information

............................................ Backaround

-4 June
Mo Tu We Th
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Emem Parmef Events

In the European Union, the important environmental and socio-economic roles of forests are widely known. However, there are critical incoherencies between the
forest-related policies atthe European level and their implementation in the regions in the member states

>
Goals

Sa | Su The main objective of the four-year project INTEGRAL is to bring the landscape dimension closer to Europe. Atthe same time the project provides demand-driven
3 1 information for European policy decision makers on the challenges in forest managementin 20 regions throughout Europe.
14 15 INTEGRAL provides solutions for
21 22
5 29 ective management strategies at the landscape level
= = support tools for future-criented and integrated forest management

e coherent EU policy instruments

[+] Further information about the INTEGRAL Project




@ Future-oriented integrated
I n t e 9 r a I management of European
forest landscapes
Inovativnost’ a multidisciplinarita rieSenia
Aplikacia sofistikovanych metodik a technologii.

Tendencia od popisu k preskripcii (prognézovanie, podpora priestorového
rozhodovania).

Socialnost’ a participativhost’ rieSenia

Uéast relevantnych cielovych skupin na rieseni (vlastnici, manazéri, Statna sprava,
samosprava).

Aplikacia dotaznikov, workshopov a interview.
Internacionalnost’ a multisektorovost’

Jednotna metodika v ramci EU, politika, legislativa, manazment.



TECHNICAL UNIVERSITY IN ZVOLEN

Ekosystémové sluzby a podpora rozhodovania
pri obhospodarovani lesov

1S
vy
= 2N ;

The project leading to this application has received funding

xi, ‘ : i
from the European Union’s Horizon 2020 research and A L T E R F 0 R
innovation programme under grant agreement No 676754.

Technicka univerzita vo Zvolene, SDL'S — Mala vydajiia, Zvolen, 30. Jin 2016.
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policy regulations _ _
analysis of large spatial data



Decision Makers utilize the Solution under Stakeholder, Policy & Public auspices.

“General Public”

“Policy Makers”

“Stakeholders”
“Decision Makers”

Application Space

Geotechnology’'s ore

“ists” “-ologists”
Solution :
Technology Domain

Experts Space Experts




% TECHNICAL UNIVERSITY IN ZVOLEN

IMPLEMENTATION OF DSS TOOLS
INTO THE FORESTRY PRACTICE

J. Tucek

R. Smreéek

A. Majlingova

J. Garcia-Gonzalo
(Eds.)

Published by
TECHNICAL UNIVERSITY IN ZVOLEN, SLOVAKIA

) TECHNICKA UNIVERZITA VO ZVOLENE

Maros Sedliak
Andrea Majlingova
Jan Tuéek

Stefan Galla

MANAZMENT RIZiK HOSPODARENIA
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Tudek - Rudolf Navritil - Robert Sedmdk - Yvonne Brodrechtovd - Rébert Smredek

PARTICIPATIVNE SCENARE A BACKCASTING
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OBHOSPODAROVANIA LESOV
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The project leading to this application has received funding
from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 676754.
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ALTERFOR - ciele projektu

Zamerom projektu Alterfor je identifikovat a ulahcit zavadzanie takych
FMM v Europe, ktore budu vhodneé na trvaleé poskytovanie pozadovanych ES
v buducom storoci. Zamer bude dosiahnuty cez splnenie troch hlavnych
cielov projektu:

1. ldentifikovat a vyvinut FMM robustne v schopnosti poskytovat ES a
redukovat zranitelhost ekosystémov na uUrovni porastov a zalesneného
Uzemia.

2. Zhodnotit vplyv réznych kombinacii FMM na poskytované ES na
Europskej urovni.

3. Ulahcit implementaciu pozadovanych FMM cez integraciu vedeckeho
vyskumu s praktickou aplikaciou.
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Pracovné baliky projektu — organizacné vazby

WP1: Stand level FMMs | WP2: European analyses I

- Identifying current FMMs
- Developing alternative FMMs

- Designing
European
scenarios

- Assessing ES
provision on
European/global

D level

I WP4: Implementation capacity I
:> - Facilitating effective knowledge < B
transfer for FMM adoption

WP1 poskytne subor existujucich a alternativnych FMM (Model Hospodarenia v Lese)
WP2 poskytne ramcové podmienky scenarov na Europskej urovni

WP3 Vystup z posudenia FMM na Urovni lesného Uzemia je vstupom pre hodnotenie
na Europskej Urovni

D  Vystupy z balikov WP1, WP2 a WP3 slUzia na vyvoj a implementaciu FMM

WP3: Landscape level FMMs

- Assessing ES provision of
different FMM combinations

N w>
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Vyzvy projektu pre Slovenské podmienky ALTERFOR

Absencia realnej pocéitacovej podpory rozhodovania v planovani obhospodarovania lesov — tak
metdd ako aj nastrojov (DSS).

Zavislost/predurcenie cielov hospodarenia na zaklade podmienok stanovista a stavu lesnych
porastov bez realneho vplyvu viastnika/obhospodarovatela.

Nizka efektivita planovania — (1) striktne regulované planovanie je povinne zalozené na nakladnom
zistovani stavu lesa, (2) finalny produkt procesu planovania (Plan Starostlivosti o Les) sa vyuziva
najma ako kontrolny nastroj statu (nie ako nastroj na realnu optimalizaciu poskytovania
Ekosystémovych Sluzieb pre vlastnika a/alebo obhospodarovatela).

Komplikovany prenos novych poznatkov do planovacej praxe vzhladom na komplikovanost’
existujuceho systému a striktnu legislativhu regulaciu.

Nizka adaptivita planovania vo¢i zmenam v stave lesa, prirodného prostredia a ekonomicke] a
spoloc¢enskej situacie.



ALTERFOR

Ocakavané vysledky pre Slovenské podmienky

Prezentovat’ alternativhy pristup k planovaniu obhospodarovania lesov — demonstrovat’
moznosti zmien pristupu najma pre sSpecialistov na planovanie ale aj obhospodarovatelov lesa,
vlastnikov a SirSiu verejnost’.

Prezentovat’ modernu koncepciu ekosystémovych sluzieb poskytovanych lesom a pristupov k
ich hodnoteniu a kvantifikacii.

Nastartovat’ zmenu myslenia o0 moznostiach strategického planovania veducu k vylepseniam v
dlhodobom horizonte.

Prispiet’ k zjednodusSeniu pristupov v zaujme zvysenia adaptivnosti a pruznosti planovania.
Prispiet’ k zvyseniu ekonomickej efektivnosti planovania.

Znizit' subjektivitu a prispiet’ k zvyseniu transparentnosti rozhodovania a participativnosti v
planovacom procese.
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TECHNICKA UNIVERZITA VO ZVOLENE

Jan Tucek,
Lesnicka fakulta,
Technicka univerzita vo Zvolene

Participativne pristupy pri strategickom
planovani obhospodarovania lesov

Adaptivne lesnictvo pre udrzatel'né obhospodarovanie lesov ..., LF TUZVO, Zvolen, 28. 9. 2017.



