Fakulta lesnicka
a drevarska

ODDELENI
VYZKUMU
RIZIK PRO

LESY

FAKULTY LESNICKE A DREVARSKE
CZU V PRAZE

Fakulta lesnicka
a drevarska

www.fld.czu.cz




ODDELENI VYZKUMU
RIZIK PRO LESY

PREDSTAVENI

FLD CZU V PRAZE

V lednu 2024 vzniklo na Fakulté lesnické a drevarské
Ceské zemédélské univerzity v Praze Oddéleni vyzku-
mu rizik pro lesy. Motivaci pro tento krok byla rostou-
ci intenzita poskozovani lesi v Evropé suchem, pozary
a premnozenimi Skddc(, jakoZ i nepfiznivy vyhled na
dalsi desetileti. Ceské lesy a lesnictvi v tomto prostredi
zaujimaiji ddlezité postaveni - Ceska republika se stala
epicentrem poskozovani lest v Evropé, zaroven ale pred-
stavuje i zdroj cennych poznatk( o dopadech zmény kli-
matu na lesy a schopnosti spole¢nosti se s témito vlivy
vyrovnat. Cilem je proto ziskadvat nové poznatky o této
dynamice, vytvofit regionalni platformu pro vyménu
téchto poznatk(l a posilit propojeni mezi védou, praxi
a tvorbou politik. Toto Usili se opird o Gzkou spolupraci
se statni spravou, zejména Ministerstvem zemédélstvi
CR, sdruzenimi vlastnikil lestl, jakoZ i o zapojeni do me-
zinarodnich procesu, jako je Pan-European Forest Risk
Facility (FORISK) v ramci politického procesu Forest Eu-
rope, a dalSich iniciativ.

Cinnost oddéleni odborné zast¥esuiji prof. Tomas Hlasny
a Dr. Andrew ,Sandy” Liebhold. Prof. HIasny se zamé&Fuje
na zmény biotickych rizik v lesich, jejich vztah ke zméné
klimatu a tvorbu adaptacnich strategii. Spolu se svym
tymem prispél k pochopeni dynamiky lesG v podmin-
kach klimatickych zmén, véetné zmén disturbanc¢nich
rezimuU lest a k formulaci novych strategii managemen-
tu. Jeho aktivity v oblasti prenosu vysledkll vyzkumu do
praxe a politik zahrnuji napfiklad koordinaci mezinarod-
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ni studie ,Zivot s kdirovcem: Dopady, vyhledy a Feseni”
v rdmci série Evropského lesnického institutu Science
to Policy; Policy Brief ,Managing Bark Beetles in 21st
Century” publikovany v ramci iniciativy FORISK a ¢etné
osveétové aktivity.

Dr. Liebhold je vyznamnym védcem z USA v oblasti
biologickych invazi. Zamérfuje se jak na zakladni ekolo-
gické procesy souvisejici s invazemi, tak i na strategie
pro jejich prevenci prostfednictvim narodnich a mezina-
rodnich program( biologické bezpe&nosti. V poslednich
Sesti letech plsobil na Fakult& lesnické a drevaiské CZU
v Praze jako védecky lidr strategického projektu EVA4.0,
kde zaloZil vyzkumny tym zamérfujici se na globalni bio-
geografii hmyzich invazi. Tym dosahl vyznamnych pri-
lom0 v oblasti makroekologie historickych invazi, které
vrhaji nové svétlo na hlavni faktory globéalnich invazi
hmyzu. Tato prace pfinesla novy pohled na probihajici
globalizaci lesnich spole€enstev, coZ v kone¢ném du-
sledku pfispélo ke zlepSeni pFistupll k udrzitelnému ma-
nagementu lesa.

Oddéleni zahrnuje celkem sedm odbornik(l v oblasti
lesniho hospodarstvi a ochrany lest, klimatologie a me-
teorologie, biologickych invazi a ekosystémového mo-
delovani. Na vyzkumu se dale podili Sest doktorandd.
Cinnost oddéleni se opira o Sirokou sit odbornikil z fa-
kulty, zejména z oblasti lesnické ekonomiky a politiky,
komunikace a vztah(l s vefejnosti.

RECOVERY

# Tools & Measures Description

4] Fostering diverse stands The recovery phase provides opportunities to influence the tree species

composition of the next forest generation and reduce forest vulnerability
to future disturbances. Enrichment planting and assisted migration can
be applied to create species compositions adapted to foreseen climate
conditions and new risks.

42 Supporting advanced Advanced regeneration should be spared during salvage logging as
regeneration it facilitates faster recovery and restores the microclimate. Vigorous

regeneration layer also reduces the costs of planting and seedlings
protection.

43 Harnessing early- Regeneration of early-successional species such as birch, poplar, and larch
successional species can swiftly establish a new canopy. Ecological benefits of these species

should be maximized, while commercially more important species can
be planted later. Maintaining early successional species for an extended
period can help increase the age diversity of the new forest.

44 Taking benefit of natural Forests have a high capacity to recover from disturbances naturally. Low-
recovery processes cost natural recovery can be considered in areas where fast recovery is

not essential, and locally relevant ecosystem services can be provided by
naturally regenerating species. Combining natural recovery with an active
adaptation of species composition in different areas can create resilient
forest landscapes.

45 Planting seedlings on Planting tree seedlings leads to a quicker recovery of tree cover and
disturbed sites gives more control over the tree species composition. Adapting species

composition to future climates through targeted species selection and
assisted migration is paramount for reducing future risks.

46 Protecting forest Regeneration protection against browsing by animals and competing
regeneration vegetation improves tree growth rate and tree guality. In many countries,

active game management is essential prerequisite of successful forest
recovery and adaptation.

47 Integrating disturbance Disturbance legacies, such as surviving trees, advanced regeneration, and
legacies into the recovering | standing and downed deadwood, should be integrated into the recovering
forest forest rather than being removed. Such legacies support the regenerating

tree cohort and increase structural diversity of the recovering forest.

48 Maintaining multi- Maintaining dialogue with stakeholders involved in outbreak management
stakeholder dialogue makes it possible to track changing risk perceptions and responses, and

adapt management and communication strategies accordingly.

49 Establishing forest insurance | Forest owners can be insured against certain kinds of forest damage and
programs for forest owners | loss of future income in some countries (eg. Finland and Norway). This

provides an effective distribution of economic risk from disturbances
among forest owners, and can enhance their recovery from disturbance
events.

410 Subsidizing recovery Recovery from large-scale outbreaks (or disturbances, in general) may

measures

reguire substantial investments, which may exceed the capacity of
forest owners. Subsidizing recovery actions, such as planting of desired
tree species and protecting regeneration, can be vital for the successful
recovery of both forests and forest owners.
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RESPONSE

# Tools & Measures Description

31 Reducing economic Salvaging of infested, windfelled, or otherwise damaged trees
losses by salvaging primarily aims to recover economic losses. In large-scale events,
dead trees spatial planning of salvage harvests can be applied to salvage the

most valued stands before timber quality deteriorates. Planning tools
that consider transportation networks, disturbance distribution, and
stand characteristics can be applied to increase salvaging efficiency.
The negative impacts of salvaging on forest regeneration, soil, and
biodiversity need to be considered and weighed against the value of
salvaged wood.

32 Reducing outbreak Detection and removal of infested trees can be applied to prevent
expansion by sanitary | outbreak expansion, particularly if infestation spots are small. Hazard-
removal of infested rating and spatial planning models can optimize sanitation felling,
trees reduce the connectivity of host trees and beetle populations, and

preferentially treat areas serving as hubs for beetle dispersal.

33 Reducing planned Reducing planned harvests can free up capacities for logging of
harvests beetle-killed trees and mitigate the adverse effects of a temporary

timber surplus on the market.

34 Subsidizing response Responses to a large-scale bark beetle outbreak may require
measures substantial investments, which could exceed the forest owners®

capacity. Subsidizing timber transport, storage, and other components
of outbreak management can mitigate economic impacts and
increase the efficiency of response actions.

35 Considering “no Not intervening needs to be considered as a possible response option
management” as a in situations where salvaging is not economically viable, sanitary
possible response felling, beetle-trapping, and other measures do not hold the promise
option of containing the outbreak, and collateral effects could be severe (for

example, in steep slopes). Spatial planning tools can help optimize
intervention planning with regard to logistics, human resources, level
of risk, and economic and ecological considerations.

36 Increasing muilti- Maintaining a dialogue with stakeholders involved in outbreak
stakeholder dialogue management will improve the efficiency of control measures and
and communicating the acceptance of final outcomes. Communicating management
response strategies to | strategies and progress to the general public will raise awareness and
the public reduce the risk of negative responses.
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VYBRANE VYSTUP

The interacting effect of climate change and herbivory can trigger large-scale
transformations of European temperate forests.

Dobor, L., Baldo, M., Bilek, L., Barka, I., Mdlis, F, Stépének, P, HiGsny, T. 2024, Global Change Biology: 30 (2).

Evropské lesy jsou zasaZeny bezprecedentni vinou
mortality souvisejici se zménou klimatu. Obnova lesa
na rozsahlych kalamitnich plochach je v8ak vystavena
extrémnim klimatickym podminkdm a v mnoha
oblastech i tlaku poCetnych populaci sparkaté zvére.
Tyto faktory ovliviiuji nejen mozZnosti adaptace les(i na

zménu klimatu, ale ur€uji i charakter poskozovani lest
v dalSich desetiletich. Tato studie pfinesla nové poznatky
o vlivu zvéfe na pokalamitni obnovu lesnich porost(
v podminkdch zmény klimatu, pfiCemz vysoké stavy
zvére oznacila za jeden ze zasadnich faktor( branicich
adaptaci les.

Living with bark beetles: impacts, outlook and management options.

Hldasny, T., Krokene, P, Liebhold, A., Montagné-Huck, C., Miiller, J., Qin, H., Raffa, K., Schelhaas, M-J., Seidl, R.,
Svoboda, M., Viiri, H. 2019. From Science to Policy 8. European Forest Institute.

V roce 2018 Evropu zasahla vlna mortality lest, ktera
byla z velké &asti zplisobena pfemnoZenim kirovce.
V reakci na tento stav se reprezentanti zasaZenych
evropskych stat(l obratili na Evropsky lesnicky institut
(EFI), aby vypracoval zpravu osvétlujici jeho pficiny
a dlsledky a doporudéent, jak této situaci ¢elit. Nasledné
byl sestaven tym odbornik( z Evropy a USA, ktery, pod
koordinaci Fakulty lesnické a dfevarské CZU, vytvofil
studii s nazvem ,Living with Bark Beetles: Dopady,
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vyhledy a moZnosti managementu”. Tento material se
setkal s pozitivnim ohlasem jak u evropskych politik(,
tak odbornik(i z praxe a byl preloZzen do nékolika jazyk(l.
V soucasnosti slouzi jako dllezitd soucast pripravy
narodnich a evropskych lesnickych politik. Jedna se
0 praci se znaénym pfinosem pro praxi, kterd byla
ocenéna Ministerstvem Skolstvi, mladeze a télovychovy
CR v ramci Modulu 1 M17+ jako Vysledek na $pickové
arovni.
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PREVENTION

# Tools & Measures Description
21 Developing early-warning | Development and maintenance of early-warning systems based on near-real-
systems and integrating time weather data, automated beetle monitoring, and/ or remote sensing
them in outbreak data help identify high-risk areas and plan targeted preventative measures.
management
22 Coordinating beetle Effective management of outbreaks is often complicated in multi-owner
management across the | landscapes. Plans for coordinated management actions across property
landscape boundaries is needed to mitigate the risk of outbreak expansion.
23 Decreasing landscape- Reducing landscape-scale connectivity of susceptible forest stands and
scale host connectivity complexes can help contain the spread of beetles. This requires using spatial
planning tools and coordinating forest owner actions.
24 Use pheromone traps to | Pheromone traps can efficiently monitor beetle populations and inform
monitor pest populations | management about the optimal timing and intensity of control measures.
25 Maintaining Mixed stands with a complex vertical and horizontal structure are less likely
compositionally and to generate outbreaks and exhibit a higher survival rate than monospecific
structurally diverse stands | stands with homogeneous structures. Maintaining forest compositional and
structural diversity is paramount for managing risks under climate change.
26 Reducing risks by Tree vulnerability to wind and bark beetle damage increases with age and
shortening forest rotation | tree size. Reducing the area of susceptible age classes reduces the overall
period outbreak risk. However, undesired effects may occur, such as increased
harvest levels, reduced carbon stock, and the loss of habitats related to
the presence of mature trees. Therefore, rotation reduction has to be
balanced with other risk reduction measures, mainly the change in species
composition. Collateral effects must be carefully considered.
27 Increasing host tree Silvicultural treatments that reduce competition between trees can increase
resistance by thinning tree vigor and resistance against bark beetles and keep bark beetle
population below the epidemic threshold.
28 Reducing outbreak risks Removing infested trees from the forest while the beetle brood is still inside
by sanitation felling can reduce beetle populations and decrease outbreak risks. Removing
wind-felled trees to prevent a build-up of beetle populations can also be
considered if it is conducted timely and without incurring excessive collateral
damages. However, the ability of salvage and sanitation logging to prevent
or suppress the outbreaks in conditions when bark beetle development is
accelerated by climate change and host tree resistance is compromised,
remains unclear.
29 Preventing beetle spread | Mechanical or chemical treatment of infested logs, combined with timely
from felled trees and logs | removal, can prevent beetles from leaving the trees and infesting live trees.
New approaches, such as bark scratching and fumigation, need to be
developed and tested for efficiency, cost-benefit ratio, and collateral effects.
210 Creating habitats for Bark beetles have a number of natural enemies (birds, predatory beetles,

natural enemies of bark
beetles

etc). Creating diverse stands with favourable habitat conditions for natural
enemies can keep beetle populations in the endemic phase and reduce
outbreak risks.
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provedli komplexni analyzu faktor(, které k této situaci
vedly, a zhodnotili jeji ekonomické a spolecenské

kterym v souvislosti se zménou klimatu celi evropské
lesy a lesnictvi.

PREPAREDNESS
# Tools & Measures Description
11 Improving education Key forestry subjects such as forest protection and silviculture need to reflect
fully on the most recent understanding of changing forest risks and new man-
agement and governance concepts responding to changing socio-ecological
conditions. Accordingly, training modules for decision- and policy-makers should
be developed and training systematically organized.
1.2 Strengthening internation- | The transboundary scale of outbreaks and the potential introduction and spread -
al collaboration of invasive pests require strengthened international collaboration, data, and i
knowledge sharing, improved pest monitoring, and crisis management systems.
13 Increasing knowledge Intensifying outbreaAks question the efficiency of traQJ|t|onaI approaches to.thelr Bark beetle outbreaks in Europe: State of knowledge and way forward for management.
transfer from science to control and prevention. Knowledge transfer from science to policy, legislation,
policy and practice and practical management needs to be strengthened, and best practice exam- Hldésny, T, Kénig, L., Krokene, P, Lindner, M., Montagné-Huck, L., Mdiller, J., Qin, H., Raffa, K., F,, Schelhaas, M-J.,
ples developed and shared among the countries. Platforms strengthening the Svoboda, M., Viri, H., Seidl, R. 2021. Current Forestry Reports 7: 138-165.
science-policy-management interface need to be established, and their actions 3 . L i L . o . .
integrated within the workplans of national forestry agencies. \ tefco .studu. yypracoval mezinarodni autors,ky jiné pnnesll efelftlvnl pristup k Feseni prvetr\’/avauc[ho
14 Developing effective crises | Outbreaks occurring at national or supranational scales require well-prepared kilektlv, lrlovatlvgl ’kir)c§pt vmanlflgementu d !esnlch I;onﬂlkctilfvol?,legne T’la['lahgemen'tu' premnﬁzenl v [‘?Slgh
management plans cross-sectoral responses (forestry, environment, finance, transportation, public e osyvstemuvv PO omln ?C zm’eny Imaty, S uragen’ll OSPO .ars _yc a eS,IC § prioritou O_C rany p”“? y
safety, etc). Our current preparedness for such complex actions is low, and leg- na premnozeni kdrovca, s cilem rozvoje ekf)loglckg a bI,OdIVBI’ZIty. J?dna se 0 vysoce vmtovavou praci,
islation supporting cross-sectoral response actions is missing in most countries. a §oc1a|n| resflllence. Autofi zpracovallnv soucCasnosti ktera byla ocenéna Mlqlsterstvem skol§tV|, mladeze
Such plans need to be prepared prior to outbreaks or other large-scale distur- n?|kompvlex’né|§|’ prehledovou  studii . lvénovqnou a tévIO\_/}’/cho,vY CR v rdmci Modulu 1 M17+ jako Vysledek
bances to maximize their efficiency and reach support from all actors. pfemnozeni a managementu karovcovitych. Mimo na Spi¢kové drovni.
1.5 Developing zonation for Adeqguate buffer zones need to be established around nature conservation areas
nature conservation areas | to better control and monitor beetles™ migration between non-intervention for-
ests and adjacent managed forests. This will help increase management efficien-
cy and reduce friction between the involved actors.
1.6 Maintaining multi-stake- Dialogue must be maintained with all stakeholders involved in outbreak manage-
holder dialogue and build- | ment or otherwise concerned with the forest to increase the efficiency of mea-
ing relationships with local | sures, acceptance of the final outcome, and mitigate the risk of conflicts.
communities
17 Improving and/or estab- The current ability of most of the EU countries to detect changes in biotic risks
lishing systems for moni- | and take coordinated transboundary actions is low. Timely and efficient imple-
toring forest susceptibility | mentation of management actions requires early detection of susceptible forest
to disturbance and chang- | conditions, guantitative modelling and sampling of pest densities, and detecting
es in pest populations the appearance of new pests. The quality of management decisions vitally de-
pends on the quality of incoming information.
1.8 Maintaining sufficient lev- | Forestry employment levels are decreasing, yet the increasing risks require a
els of well-trained profes- sufficient workforce. Maintaining well-trained and experienced forestry personnel
sionals on site is essential.
19 Supporting advanced Maintaining a vigorous advanced regeneration facilitates a faster recovery of & &
regeneration forest cover after disturbances, reduces demand on seedlings production, and Foto; R. Seid
labor-demanding planting and regeneration protection. G e
110 Maintaining sufficient nurs- | Increased demands on forest reproductive material of non-spruce species and . . . . .
ery capacity provenances after large-scale disturbances may exceed the existing capacity of Devastating outbreak of bark beetles in the Czech Republic: Drivers, impacts, and
nurseries and result in insufficient restoration of disturbed areas. Nursery capac- management implications.
ities need to be increased, and their production adapted to forest adaptation .
needs. Hldasny, T., Zimovd, S., Merganicovd, K., Stépdnek, P, Modlinger, R. Turédni, M. 2021. Forest Ecology and
m Developing and maintain- | A sufficient forest road network is needed for small-scale interventions, resil- Management, 490, 119075.
ing an adequate forest lence-oriented management, as well as efficient detection and removal of infest- Od roku 2018 je Ceska republika zasaZena kdrovcovou dopady. K daleZitym zavértim patfilo zjisténi klicové role
road network ed trees. kalamitou, ktera byla svym rozsahem bezprecedentni sucha p¥i vzniku kalamity, ¢imZ se tato udalost zasadné
112 Increasing timber storage | Sufficient facilities for timber storage can provide a supply buffer after wind- i v evropském méFitku. Tato udalost predstavuje jeden liSi od pfemnozeni, kterym jsme Celili v minulosti a které
capacities throws and bark beetle outbreaks by preventing large quantities of imber from z nejmarkantnéjSich projevi zmén disturbanénich byly vyvolany vichficemi. Jedna se o vysoce citovanou
flooding the market. rezimd lest v dasledku zmény klimatu. Autofi studie védeckou publikaci, ktera prispéla k pochopeni rizik,
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Managing bark beetle outbreaks in the 21st century.
Hldasny, T, Haas, J. 2023. Policy Brief. Forest Europe. Ministry of Agriculture of the Czech Republic. 9 p.

2
. ©
Disturbance

event

Preactive 1 Reactive
1

Zdroj: Forest Europe

Tento politicky dokument byl vypracovany v ramci
tzv. Pan-European Forest Risk Facility tvofeného pod
zastitou Forest Europe (https:/foresteurope.org/
workstreams/risk-prevention/). Poskytuje nejnové&jsi
poznatky o premnozZeni klirovcll v Evropé a jejich
budoucim vyvoji. Kromé toho predstavuje komplexni
strategii pro management rizik, kterad rozviji resilienci
lestl, lesnického sektoru a spole¢nosti jako celku v{gi
dopadim zmény klimatu a pfirodnim disturbancim,
obzvlasté premnozenim kdrovcl. Souc¢asti dokumentu
je tzv. Outbreak Management Toolbox, ktery zahrnuije
soubor akci a opatfeni jejichz implementace v lesnické
praxi a politikdch pfispéje k rozvoji spoleCenské
a ekologickeé resilience vici budoucim disturbancim.

The demise of enemy release associated with the global invasion of specialist folivores on
an invasive tree.

Medzihorsky, V., R. Mally, J. Trombik, M. Turc¢éni, M. Skrivanovd, E. Shoda-Kagaya, G.D. Martin, S. Sapo, K. Kochi,
A.M. Liebhold. 2024. Ecography e07082.

Rychlé Sitfeni invazivnich rostlin Ize Castec¢né pricist
k absenci jejich pfirozenych herbivorli v nové
kolonizovaném prostfedi, napfiklad hmyzich $kddca.
Postupem ¢&asu v3ak tyto “herbivofi” mohou své
hostitele dostihnout. Autofi tuto situaci nazorné
popsali na prikladu akatu Robinia pseudoacacia.
Akat se ve svém, relativné malém, pfirozeném arealu
v USA vyskytuje pouze roztrousené. Je vSak vysoce
invazivni ve vétsiné oblasti mirného pasma, obzvlast
v prostfedi, které bylo ngjakym zpasobem (napfiklad
t&zbou) narudeno. V této studii autofi hodnotili
poskozeni akatu defolidtory v jeho pfirozeném i nové
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kolonizovaném Gzemi v USA a na dalSich kontinentech.
Mezi regiony byly zjiStény velké rozdily s tim, Ze nejvyssi
mira poskozeni byla zaznamenana v arealu plvodniho
rozSiteni. V globalnim méfitku byla celkovd mira
defoliace negativné asociovana se vzdalenosti od aredalu
prirozeného vyskytu a pozitivné asociovana s poctem
neplvodnich druh( defoliator(i, ktefi se v novych
Gzemich jiz etablovaly. Toto zjisténi potvrzuje hypotézu,
Ze globalni Siteni neplvodnich druhl rostlin souvisi
s jejich vymanénim se z dosahu pfirozenych herbivorf
a naslednym obnovovanim tohoto vztahu.

Foto: A. Liebhold

Technical annex: Biotic risk management toolbox

This appendix is an updated version of the toolbox published in the report Living with bark beetles: Impacts, outlook,
and management options (Hldsny et al. 2019) and the follow-up study Bark beetle outbreaks in Europe: State of knowl-
edge and ways forward for management (Hlasny et al. 2021). For clarity, actions in the toolbox are organized around
the four phases of the Emergency Management Cycle: Preparedness - Prevention - Response - Recovery. The phases
do not need to be sequential, and the same action can be applied in different parts of the cycle. For example, post-dis-
turbance recovery actions can determine the efficiency of future preventative actions. Salvage and sanitation logging
can be applied both to prevent the build-up of bark beetle populations and respond to the ongoing outbreaks by
salvaging dead trees to mitigate economic losses. All phases require a high level of preparedness in terms of human
and technical resources, legislation, improved education and training, cross-sectoral crisis plans, and other aspects.

Response: Actions taken
directly in response to the
disturbance, such as salvaging
dead trees and subsidizing
response measures.

Prepardeness: Actions aimed
at capacity building, education
and training, strategic
planning, legislation, and
infrastructure development.

o
[92)]
—
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Prevention: Measures aimed
at reducing the risks, such as
increasing forest resilience
and reducing the risk of out-
breaks.

Figure 1: The four phases in the crisis management cycle for disaster risk reduction. Adapted from Lindner, M. and Schuck, A. (2020). Towards
holistic forest crisis management - adapting to changing disturbance regimes in Europe. EFI Policy Brief 08_2020. https://sureefiint/sites/default/
files/2020-08/Policy%20Brief_Towards%20halistic%20forest%20crisis%20management.pdf
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Make use of natural forest dynamics. The high capacity of many forests to recover and adapt without or with
a limited human intervention has often been underestimated, although natural recovery can provide many
ecological and economic benefits. Given the expanding outbreak areas and limited human resources, it becomes
crucial to incorporate both the promotion of natural dynamics in certain landscape segments and active
adaptation and restoration in other areas. The emerging spatial mosaics can vitally contribute to forest resilience
and reduce future risks. Forest management should actively embrace structural and compositional diversity
created by natural disturbances and incorporate advanced regeneration, survivors, deadwood patches and other
elements into the emerging forest generation. To garner support for such measures, it is crucial to implement
anticipatory education, training, and awareness initiatives.

Keep the future in mind. Post-disturbance treatment and restoration determine the forest’s fate into the future,
including vulnerability to future disturbances. Therefore, establishing climate-adapted and resilient forests on
disturbed sites is a paramount yet often overlooked risk management component. This may reqguire unpopular
actions, such as planting currently less valued yet low-risk species, substantial game reduction, and adapting
species composition to future climatic conditions through assisted migration. The changes in forest composition
must drive corresponding transformations of forest-based industries. They can serve as a powerful incentive for
forest managers to adapt their practices.

Keep up with emerging technological trends. Forest risk management must keep up with the ongoing
digital transformation. Satellite and close-range remote sensing, Artificial Intelligence, Dynamic Simulation Models,
Horizon Scanning tools, and other emerging technologies can vitally support disturbance monitoring, risk
assessment, spatial planning, and forecasting in operational conditions. These technologies can be particularly
useful in assessing future site suitability and selecting species for replanting disturbed areas. National research
organizations, forest protection services, extension services (e.g. https://forexteu/), and other bodies need to be
engaged in adopting and adapting existing solutions to local natural, logistic, and human resource settings.
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Problémy souvisejici s invazemi hmyzu v lesich zesiluji
témér na celém svété a ¢asto maji zavazné ekologické
a ekonomické dopady. V této prehledové studii autofi
vyhodnotili faktory, které mohou urCovat uUspéch
nebo selhani program( zaméfenych na kontrolu
invazi. Programy biologické bezpe€nosti umoziuiji
zasahovat v rlznych fazich invazniho procesu.
Monitoring s naslednou eradikaci je dllezZitou strategif
pro prevenci invazi mnoha novych a potencilné

Journal of Pest Science 92, 83-91.

Skodlivych druh(l. Jakmile jsou neplvodni druhy
uchyceny, nastupuji opatfeni k omezeni jejich Sifeni.
Po roce 1970 byly implementovany stovky programf
eradikace neplvodnich druhl lesniho hmyzu, pficemz
vétSina z nich byla Uspésna. Klicovou roli v GspésSnych
programech sehraly feromonové pasti. Porozuméni
témto historickym zkuSenostem poskytuje dulezité
vychodisko pro formulaci novych postupl pro kontrolu
hmyzich invazi.

Foto: A. Liebhold
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Cesko jako epicentrum
kiirovcove kalamity

V. edici CZU Podcast plny Zivota prof. Tomas Hlasny
diskutoval o klimatické zmene,"managementu

lesa, premnozenich kirovch a dalSich zajimavych
tématech.

Management
piremnozeni kiirovci
v 21. stoleti

V ramci meetingu Forest Europe vénovaném
managementu biotickych rizik, ktery se konal

v roce 2023 v Ceské republice, poskytl prof. Tomas
Hlasny kratky rozhovor.

Studijni program
FLD CZU Global Changes
and Forestry

Zde predstavujeme predmét Global Change
Forestry, v ramci kterého se snazime poskytnout
studentiim uceleny obraz o mechanismech zmeény
klimatu, jejim vlivu na vyvoj lesu, véetné zmen
disturbancnich 'rezimu, spoleéenské dopady,
pristupy k adaptaci-a¥oli'lestl pii zmirbovani zmeény
klimatu.

Fakulta lesnicka
a drevarska

FLD CZU V PRAZE

Adopt ‘resilience thinking’ in risk management

Bark beetle outbreaks and other disturbances are inevitable, and their frequency and severity will increase
in the following decades in many countries. Resilient forests can absorb and recover from such impacts;
resilient forestry sectors can absorb large amounts of salvaged wood and operate under fluctuating
timber prices and labour availability; and resilient societies can learn to live with large-scale environmental
transformations and changing provisioning of ecosystem services. Resilience must not be seen as an
elusive scientific concept but as a major policy and management framework for dealing with increasing
risks and limited knowledge of future environmental, market, and societal trends*>. Adopting resilience
thinking enables us to see natural disturbances as opportunities for creating new, resilient forests and
implementing reforms that enhance the forestry sector’s capacity to adapt and recover from future shocks
more efficiently.

Policy recommendations

Learn and anticipate, not only respond. Knowledge exchange across Europe and thorough assessment of
good-practice examples and shortcomings of disturbance management are essential for preparing anticipatory
crisis plans and gaining their support across sectors. These plans will perform better than any ad-hoc solution; if
lucky, they will never need to be used.

Replace “one-size-fits-all” solutions with approaches tailored to different social and ecological contexts.
Consider that natural disturbances are detrimental to most ecosystem services® but essential for biodiversity and
natural processes”. Actions supporting natural dynamics including dead wood retention and natural recovery,
should be promoted on sites with high conservation values, while risks should be actively managed on sites
where commodity production is the primary objective. Data-driven zonation with differential management
priorities within the zones is essential for managing large-scale outbreaks. Cases when salvage logging is not
economically viable and sanitation logging is unlikely to suppress outbreaks need to be specifically considered in

management decisions. Such approaches differ from uniform management practices
applied in many countries, and their implementation requires legislative changes
coordinated across sectors.

o

Reconcile silviculture and forest protection and combine them in an integrated
risk management strategy. Silviculture practices promoting long rotation periods, high
growing stocks, and low age and species diversity create high-risk conditions, which
cannot be mitigated by actions, such as salvaging, sanitation and beetle trapping.
However, active risk reduction measures can help reach management objectives in
diverse, climate-adapted, and resilient forests. Under climate change, risk reduction
and resilience matter more than maximized productivity.

Mitigate negative effects of game. In many European countries, large wild
herbivores pose a significant threat to forest regeneration and can compromise r
natural and main-aided forest adaptation. They can decimate replanted disturbed

areas and alter the species composition of the emerging regeneration, often leading T‘
to the dominance of spruce. Therefore, active game management is crucial for p
restoring disturbed areas, creating forests adapted to future climatic conditions, and

reducing future risks.
* The report “Living with Bark Beetles” and its follow-up review study? made a clear distinction
between interventions in wood production-oriented forests and forests managed for biodiversity and con-
servation values, the two end-members of the management continuum in Europe. The report highlights the
importance of natural disturbances for creating habitats for various forest-dwelling species, maintaining nat-
ural processes, and enhancing landscape heterogeneity. It also outlines situations where intervention against
bark beetles is justified in high conservation-value forests, such as when new species invade, when native bark
beetles expand their range, when individual monumental trees or old-growth remnants need to be protected,
or when focal species of conservation are directly threatened by the disturbance.

www.fld.czu.cz
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Managing future forest risks faces many new challenges. Management must consider new
interactions between disturbances, such as different chains of drought, wind, fire, pest outbreaks and
diseases. Traditional methods of disturbance control and avoidance are no longer efficient, while
operating in high-risk conditions has become the new norm. The proliferation of new technologies
has the potential to revolutionize disturbance management, including mapping, forecasting, and
spatial planning. Facing these challenges requires strengthened interface between science, policy and
practice, and investments into training and education.

Management and policy principles
Replace isolated response actions with a comprehensive risk management strategy

Salvage and sanitary operations have been a cornerstone of bark beetle management in Europe; however,
they represent only one element of a risk management strategy that can mitigate future outbreaks. Efficient
management requires integrating silviculture and monitoring; developing storage and transportation
capacities; workforce development and training; spatial planning and zonation; and post-disturbance
restoration that mitigates future risks. The emergency management cycle consisting of the Preparedness,
Prevention, Response, and Recovery phases can provide a practical framework for integrating these actions
into consistent national risk management plans.

The report ‘Living with Bark Beetles: Impacts, Outlook and Management Options? under the EFI Science
to Policy series and the follow-up review study? provide useful guidance for revising current outbreak

management practices and related policies.

Risk management strategies must be comprehensive, not focusing on bark beetles, fires, or
windthrows in isolation. These agents interact and measures taken to reduce one impact can
increase others.

Foster cross-sectoral policy harmonization and international cooperation

Managing large-scale disturbances, such as bark beetle outbreaks, requires coordinated actions of multiple
sectors and actors, including inter alia forestry, environment, transportation, finance, insurance, public safety,
and the public. Contrary to singular fire and windthrow events, outbreaks typically last several years and
can thus gradually deplete forest owners’ resources, jeopardizing their ability to intervene. Well-prepared
insurance, compensation, and subsidy programs can be instrumental in mitigating the impacts. Outbreaks
and their environmental and market impacts do not respect the borders. Establishing communication and
coordination platforms for states sharing outbreak-prone areas can increase management efficiency and
help mitigate potential frictions.

The Czech experience with a country-wide outbreak of spruce bark beetle (2018-2023) can provide
unique lessons for other countries, including adapting legislation, mitigating social impacts, and
facing volatile timber prices and COVID restrictions. Platforms, such as the Forest Risk Facility (FORISK)
under FOREST EUROPE, can play a crucial role in sharing this knowledge with decision and policy-
makers across Europe.
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/IVOT S KUROVCOVYMI KALAMITAMI
A EVROPSKA PLATFORMA FoRISK

;} Fakulta lesnicka
o, a dfevarska

0d aktivniho vyhledavani a tézby strom@ napadenych klrovcem, jejich odkorfiovani nebo osetreni
insekticidy az po sofistikované vyuziti rlznych typ( lapacd a lapakl - lesnicka praxe vyuZila jiz
mnoha postupll a opatreni, aby dostala pod kontrolu kiirovcové kalamity, které, zejména po roce
2018, zasahly znacnou ¢ast Evropy. Mezi védci panuje shoda, Ze postupujici klimatické zmény budou
déale prohlubovat poskozovani lest, a to nejen v dlsledku premnozent kiirovcl. Jaké opatreni by méli
vlastnici lesd a cely lesnicky sektor pfijmout, aby zlepsili svou pfipravenost na tyto situace?

Julia Haas, Tomas Hlasny, Gesche Schifferdecker

Soucasny rozsah kiirovcovych kalamit
v Evropé vnimdme jako naléhavy socio-
ekonomicky problém, ktery jiz davno pre-
sahl hranice lesnického sektoru. Dopady
na lesy maji dalekosdhlé dusledky pro spo-
lecnost, v¢etné kvality Zivota lidi v zasaZe-
nych oblastech a schopnosti dosdhnout

FOREST EUROPE
(MINISTERSKA KONFERENCE
0 OCHRANE LESU V EVROPE)

'1":';;‘
RS
_ Forest |
Europe -

Forest Europe je politicky proces, v jehoz
ramci 45 signatarskych statt a EU od roku
1990 spolupracuji na standardech pro
udrzitelné obhospodarovani lesi v Evro-
pé. Némecko, zastoupené spolkovym mi-
nistrem zemé&délstvi Cemem Ozdemirem,
v soucasné dobé tomuto procesu predse-
dd a je odpovédné za jeho dalsi rozvoj. Ci-
lem soucasného pracovniho plénu je vy-
tvofit mechanismus pro celoevropsky
management rizik v lesich od roku 2025,
tzv. Pan-European Forest Risk Facility (Fo-
RISK). V pilotni fézi jiz byla ve spolupraci
s ndrodnimi tymy odbornik{ vypracovéna
doporuceni pro politiku a praxi tykajici se
lesnich pozdri, kiirovce a vichfic. Na konci
némeckého predsednictvi (2021-2024)
ma byt FoRISK zfizen jako stald instituce.
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naSich cili v oblasti zmirfiovini zmény
klimatu i celkové udrzitelnosti lesnického
sektoru.

FOREST EUROPE a signatarské staty
v reakci na tento nepfiznivy vyvoj pra-
cuji na vytvoreni celoevropské platformy
pro management rizik v lesich, tzv. Pan-
European Forest Risk Facility (FORISK).
V réamci této iniciativy neddvno vznikl
dokument slouzici pro podporu tvorby
lesnickych politik ,Management kirov-
covych kalamit v 21. stoleti“ (HLASNY
A HAAs 2023). Tento dokument je soucasti
edice Policy Brief vyddvané FOREST
EUROPE, v ramci které byly v poslednich
dvou letech publikovany materialy z oblas-
ti managementu rizik souvisejicich s poza-
ry a vichficemi, jakoZ i vize spoluprace
asdileni poznatki v oblasti krizového ma-
nagementu v Evropé (https://foresteuro-
pe.org/workstreams/risk-prevention/).
FLD CZU postupné pfipravuje preklady
téchto materiali do Cestiny, které bu-
dou prubézné zvefejnoviny na fakultnich
strankach.

S ohledem na rostouci miru poskozova-
ni lest a velice nepfiznivou prognézu dal-
siho vyvoje odbornici z evropskych zemi
vyzyvaji k posileni meziodvétvové a mezi-
nérodni spolupriéce se silnou a jasnou po-
litickou podporou. Cilem je dosazeni
nezbytné adaptace lest a restrukturaliza-
ce lesnického sektoru smérem ke zvyseni
jejich odolnosti vi¢i zméndm klimatu
a silicim disturbancim. Vyznamny pfi-
spévek k tomuto snazeni predstavuji vy-

PROJEKT RESONATE

RESONA'E

Projekt RESONATE, financovany z progra-
mu Horizont2020, vytvaii poznatky a prak-
tickd doporuceni pro zvyseni odolnosti
evropskych lest i lesnich hodnotovych fe-
tézcli vici budoucim zménadm klimatu a dal-
$im narusenim (www.resonateforest.org).
FLD CZU v Praze se zamé&fuje na hodnoce-
ni odolnosti stfedoevropskych lest a les-
nického sektoru vi¢i premnozeni kiirovct
v podminkach zmény klimatu.

stupy probihajiciho evropského projektu
RESONATE, na kterém se FLD CZU ak-
tivné podili a jehoZz cilem je formulovat
inovativni koncepty rozvoje ekologické,
sociélni i ekonomické odolnosti (pouziva
se zde spi§ termin ,resilience®, ktery do-
sud neni v ¢estiné obvykly, av§ak budeme
se s nim setkavat stale ¢astéji). V nasledu-
jicich odstavcich shrneme vybranéa dopo-
ruceni z téchto materiald.

OD REAKCE K PREVENCI
A PRIPRAVENOSTI
Vétsina opatfeni pro management ka-

lamitnich situaci, resp. obecné pro man-
agement rizik v lesich, ma v soucasnosti
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POLICY BRIEF

Tomas Hlasny | Czech University of Life Sciences in Prague, Faculty of Forestry and Wood Science
Julia Haas | FOREST EUROPE Liaison Unit Bonn

Bark beetles and other biotic agents have devastated European forests with unexpected severity. The worst is likely
still ahead of us. It is crucial to devise strategies to mitigate disturbance impacts across the entire forest value chain
and increase the preparedness of all actors and institutions. However, every crisis presents an opportunity. Let’s seize
this one and use it to create resilient forestry sectors and forests fit for the future.

ahagenient Institute of the Czech Republic.

2 2 o "

Huge forest areas have been affected by bark beetles across Europe during the past few years, with
damages exceeding pre-2000 levels by nearly tenfold'. The unprecedented scale of the damage turned
the outbreaks into a pressing socio-economic issue. It concerns not only the forest-based sector and
international timber markets but also the overall life quality of people, and raises questions about our
ability to achieve climatic targets. These developments have prompted us to question the suitability of
current management planning, silviculture, and forest protection practices, which were not designed to
be implemented in such high-risk conditions. Accelerating climate change will

intensify the outbreaks, cause their synchronous occurrence over
large areas, and force them to expand to northern regions.

These developments cannot only be addressed at the Yo’

. -
forest management level but require cross-sectoral and 0,0" '.:.
international cooperation with strong and clear policy o

MINISTRY OF AGRICULTURE

support.
pp OF THE CZECH REPUBLIC

www.fld.czu.cz
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ném ve Zpravach lesnického vyzkumu
(HLASNY A KOL. 2021).

Prognézy spolecné s pribéznym hod-
nocenim zmén stavu lesa v okresech bu-
dou slouzit pro vytvoreni tzv. kirovcového
semaforu. Jedna se o multikriteridlni roz-
hodovaci systém, pomoci kterého jsou
jednotlivé okresy zarazovany do katego-
rii s rznou prioritou opatfeni, od pre-
ventivnich po reaktivni. Jde o pokrocilou
alternativu zonace kalamitnich oblasti
prostfednictvim opatieni obecné pova-
hy, ktera byla vyuzivina v pfedchozich
letech.

Treti etapou feSeni je navrh a kritické
zhodnoceni systému tzv. ,leso-ochranar-
ské pohotovosti®, coz predstavuje institut
statem vlastnénych harvestorovych kapa-
cit, které by bylo mozné operativné vyuzi-

vat v situacich, kdy disponibilni tézebni
kapacity z volného trhu nepostacuji. Ci-
lem fes$eni je urcit, nakolik smysluplné by
zi{zeni ,pohotovosti“ bylo, jakd by byla
jeji ekonomicka efektivita, vyuziti mimo
hlavni kalamitni obdobi a jeji trzni do-
pady. Reditelsky tym o névrhu tohoto
konceptu intenzivné diskutuje, a to jak
se statni spravou, tak s vlastniky a sprav-
cilesti. Prvni seminaf zaméfeny na tuto
problematiku probéhl 19. fijna 2023
na FLD.

Posledni, nicméné velice dilezitd ob-
last FeSeni se zaméfuje na zjisténi faktor,
které urcuji pripravenost vlastnikt lest
na kalamitni situace. Jaké typy vlastnika
se s kalamitou vyporddaly nejlépe? Co ur-
¢ovalo jejich pripravenost - ekonomickd
kondice, schopnost operativné ridit lidské

Semindr ,,Kirovcovd kalamita — priciny, dopady a prognozy*, ktery probéhl za casti zdstupct stdtni sprdvy,
viastnikii i sprdvct lesti 19. fijna 2023 na Fakulté lesnické a drevarské CZU v Praze.
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Fakulta lesnicka
a drevarska

DOTAZN{K K PROJEKTU
NARODN{ AGENTURY PRO ZEMEDELSKY
VYZKUM ,,PROBROUK*

Jste vlastnikem nebo spravcem lesi?
V&s nézor nds zajima!
Zapojte se do anonymniho sociologického
Setieni, které zkoumd pfipravenost vlastniki
a spravcd lest na kalamitni situace v lesich.
Vénujte nékolik minut svého casu vyplné-
ni ndsledujiciho dotazniku. Dékujeme.
bit.ly/kurovec_kalamita

Tym projektu NAZV ProBrouk

zdroje, minulé zkusenosti s kalamitnimi
situacemi, vzdélavani zaméstnancti nebo
sdruzovani se v profesnich organiza-
cich? Co vabec znamena ,byt pripra-
ven“? Je zfejmé, Ze se jedna o dulezité
otazky, jejichz zodpovézeni muze po-
moci pri tvorbé ucinné legislativy a pri-
pravé adresnéjiich opatieni. Resitelsky
tym projektu tyto odpovédi hledd pomoci
probihajiciho sociologického vyzkumu,
ktery bude ukoncen v roce 2024. S vyzku-
mem mohou pomoci i ¢tendfi Lesnické
prace vyplnénim dotazniku, ktery je sou-
¢asti tohoto ¢lanku. S vysledky feseni se
muzete prubézné obeznamit v nasich pu-
blikacich, na semindfich a socidlnich si-
tich FLD CZU.

Pouzitd literatura je k dispozici u autori
clanku.

Vypracovdni tohoto prispévku bylo pod-
poreno projektem NAZV QK23020039.

Autofi:

prof. RNDr. Tomds Hldsny, PhD.

Ing. Roman Modlinger, Ph.D.

doc. Ing. Roman Dudik, Ph.D.

prof. Ing. Vilém Jarsky, Ph.D.

doc. Ing. Mgr. Roman Sloup, Ph.D.

Dr. Ing. Katarina Merganicova

Ing. Radim Lowe, Ph.D.

Fakulta lesnickd a dievaiskd CZU v Praze
E-mail: hlasny@fld.czu.cz
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reaktivni charakter - realizuje se tedy az
jako reakce na vzniklou situaci. Tento pri-
stup je vSak se silici zménou klimatu a na-
rastem intenzity disturbanci stile méné
efektivni. Dopady pfemnozZeni, sucha nebo
pozéru jsou tak intenzivni a rozsihlé, ze
snahy o jejich utlumeni se Casto mijeji
uc¢inkem. Dulezitym se proto stava roz-
voj pripravenosti na tyto situace a jejich
prevence, a to jak z hlediska tvorby resi-
lientnich lest, schopnych tyto dopady ab-
sorbovat a zotavit se z nich, tak i z hlediska
formovani resilientniho lesnického sektoru
pripraveného na tyto udélosti, naptiklad
konsolidaci lidskych kapacit, zlepSenim
finan¢nikondice vlastniki lesu, legislativy,
infrastruktury apod. UZite¢nym koncep-
tem je zde tzv. cyklus krizového Fizeni,
ktery se sklddd z fazi pripravenosti, pre-
vence, reakce a obnovy a je mozné ho
vyuzit i pro vytvoreni pldnt pro feSeni
krizovych situaci v lesnictvi. Podrobnéjsi
rozbor jednotlivych komponentt tohoto
cyklu, véetné souborti konkrétnich opat-
feni, je soucasti jiz zminéného dokumen-
tu ,Management karovcovych kalamit
v 21.stoleti“, jehoZ preklad do ¢estiny pri-
pravujeme.

ZAPOJENI SIROKEHO SPEKTRA
AKTERU A PRESHRANICNI
SPOLUPRACE

Reseni zévaznych krizovych udalosti,
jako jsou rozsidhld pfemnozeni $kudcu,
vyzaduje koordinovany pristup napfi¢
odvétvimi a aktéry. Ten by mél zahrnovat
oblasti lesnictvi, ochrany pfirody, dopra-
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vy, financi a pojistovnictvi i bezpe¢nosti
obyvatelstva. Na rozdil od lesnich pozaru
nebo vichfic pretrvavaji pfemnozeni ki-
rovct obvykle nékolik let, ¢imz vycerpa-
vaji zdroje vlastniku lest, ohroZuji jejich
schopnost efektivné zasahovat a mohou
vést az k jejich ekonomickému kolapsu.
Dobfe pfipravené programy pro pojisténi
lest, které v nékterych evropskych zemich
existuji, a také kompenza¢ni a dotaéni
schémata i dalsi nastroje mohou vyznamné
prispét ke stabilité a odolnosti lesnické-
ho sektoru. Kiirovcové kalamity a jejich
dusledky pro Zivotni prostfedi a hospo-
défstvi nerespektuji hranice stati. Vy-
tvoreni komunikacnich a koordina¢nich
platforem pro zemé, které sdileji zasazené
oblasti, je proto dalsim dulezitym krokem
ke zleps$eni efektivity managementu, zmir-
néni mozného napéti mezi aktéry a sdile-
ni prikladi dobré praxe.

HARMONIZACE CiLU PESTOVANI{
A OCHRANY LESA

Zpusoby hospodareni, které vyuzivaji
dlouhou dobu obmyti, udrzuji vysoké po-
rostni zdsoby a nizkou vékovou i druhovou
rozmanitost, vytvareji rizikové podmin-
ky, které nelze kompenzovat opatfenimi
zaméfenymi na aktivni potlaceni vlivu
karovcet, jako jsou napf. sanitirni tézby,
vyuziti raznych typta lapact a lapaka
apod. To plati obzvldst v podminkach
zmény klimatu, které jsou pro kiirovce
mimorddné pfiznivé, jak z hlediska urych-

leni jeho vyvoje, tak i z hlediska oslabeni
obranyschopnosti stromi. Aktivni opat-
feni ochrany lesa proti kiirovci vSak mo-
hou podpofit dosahovéni cilt hospodareni
v rozmanitém, na klimatickou zménu pfi-
zpusobeném a odolném lese. V dobé kli-
matickych zmén a silicich disturbanci je
kdy jindy, a principy jejiho zavddéni by
proto nemély byt podfizeny pozadavkim
na maximalizaci produkce.

ZOHLEDNENI BUDOUCICH
ENVIRONMENTALNICH ZMEN
V POKALAMITNI OBNOVE

Obnova lesa po kalamitnich udalos-
tech predurcuje vyvoj lesa na mnoho de-
setileti, v€etné jeho ndchylnosti k budou-
cim poskozenim. Vytvafeni odolnych
lestt prizpasobenych budoucim zmé-
ndm klimatu je proto zdsadni, ale ¢asto
opomijenou soucdsti managementu ka-
lamitnich situaci. To maZe vyZadovat ne-
populdrni opatfeni, jako jsou vysadba
nebo podpora pfirozené obnovy v sou-
Casnosti hospodarsky méné cenénych,
ale odolnych druhti dfevin, sniZeni stava
zvéfe nebo prizptsobeni dfevinné skladby
budoucim podminkdm postupy asistova-
né migrace. Zmény v druhovém spektru
dfevin musi byt doprovazeny odpovida-
jicimi zménami v navazujicim pramyslu,
coz muze byt dilezitym signdlem a sti-
mulem pro lesni hospodére, aby své lesy
adaptovali.
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ODDELENI VYZKUMU RIZIK PRO LESY
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MAXIMALIZACE VYUZIVANI
PRIRODNICH PROCESU

Vysoka regeneracni a adaptacnischop-
nost mnoha lest je Casto podcer'lovéna
a ekonomickych vyhod. Vzhledem k enorm-
nimu narastu kalamitnich ploch a omeze-
nym kapacitdm lesniho hospodafstvi je
nezbytné maximalné vyuzivat kombinaci
umélé a prirozené obnovy. Vysledné dre-
vinna skladba a prostorova struktura
muze zdsadnim zplisobem prispét ke
tvorbé lest resilientnich vac¢i zméniam
klimatu a budoucim disturbancim. Pfi
obnové lesa by méla byt rozvijena struk-
turdlni a druhovd rozmanitost lesa
a do nové generace by mély byt aktivné
zaclenovany prvky existujici obnovy,
karovcem nezasazené skupiny smrkd,
jednotlivé stromy nebo skupinky nehos-
titelskych dfevin, mrtvé lezici nebo stojici
stromy apod. Uchovani této ,kontinuity“
mezi pfedkalamitni a naslednou generaci
lesa vjznamné prispiva k rozvoji resilien-
ce. Vyuzivani tohoto pfistupu vSak vyza-
duje zmény postupt hospodareni provi-
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zené aktivnim vzdélivinim a pfenosem
vysledkt vyzkumu do praxe.

ZMIRNENI NEGATIVNICH DOPADU
ZVERE NA POKALAMITNI OBNOVU

V mnoha evropskych zemich predsta-
vuji vysoké stavy sparkaté zvéfe vyznam-
nou hrozbu pro obnovu lesnich porosti
a zpusobuji vyrazné zmény ve skladbé
nové vznikajici generace lesa. JelikoZ dre-
viny vhodné z hlediska adaptace na zmé-
nu klimatu, jako duby, buky, javory nebo
jedle, jsou zvéri upfednostnovany, do-
chéziv mnoha oblastech, navzdory snaze
vlastnikt lest, k opétovné dominanci
smrku. Dojde-li timto zptisobem ke vzni-
ku dal$i generace smrkovych porostt,
kterd dosahne véku 50 let v podminkéach
0 1-1,5 °C teplejsich, budou nasi potomci
Celit obdobné situaci jako my dnes. Aktiv-
ni management zvéfe ma proto zdsadni
vyznam pro tvorbu lesti pfizptsobenych
zméné klimatu a pro zmirnovani budou-
cich rizik. Pokalamitni obnova by tedy
méla byt chipdna jako soucast uceleného
pristupu k managementu rizik v lesnictvi.

DRZET KROK
S TECHNOLOGICKYM VYVOJEM

Management krizovych situaci v lesich
musi drzet krok s probihajici digitalni
transformaci. Dalkovy pruzkum Zemé
opirajici se o satelitni a letecké snimky, in-
tenzivni vyvoj v oblasti vyuziti droni, ro-
botiky a umélé inteligence, rozvijejici se
moznosti modelovani vyvoje lesa, rizné
pristupy k tvorbé prognéz a scénait bu-
douciho vyvoje, insekticidy na bazi RNAi
nebo postupy pro narusSeni semioche-
mické komunikace v populacich skadcu
mohou vyrazné podpofit monitoring
a hodnoceni rizik i realizaci G¢innych
opatfeni. Skute¢né zmény je v§ak mozné
dosdhnout jen spravnou kombinaci téchto
technologii s adaptaci skladby a struktury
lesti - se Zidnou ¢arovnou technologickou
hilkou neni mozné pocitat. Pro spravné
zavadéni téchto technologii do praxe je
nevyhnutelné jejich prizptsobeni mist-
nim pfirodnim a logistickym podminkim
a lidskym zdrojim, coz musi probihat
v uzké spoluprici lesnické praxe, univer-
zit, resortnich vyzkumnych dstavi, pora-
denskych sluzeb a dalsich organizaci.

SNAZIT SE MYSLET ,,RESILIENTNE®

Kurovcové kalamity a dal$i nepfiznivé
uddlosti jsou nevyhnutelné a jejich Cet-
nost a zavaznost se bude v pristich letech
a desetiletich zvySovat. Resilientni lesy
vsak mohou tyto dopady absorbovat
a zotavit se z nich, resilientni lesnicky
sektor muze absorbovat velké objemy
poskozeného dfivi a fungovat navzdory
kolisajicim cendm a dostupnosti pracov-
nich sil a resilientni spole¢nost se muze
naucit Zit s rozsahlymi zménami Zivotni-
ho prostiedi i zménami v poskytovani
ekosystémovych sluzeb. Odolnost nebo
resilience by neméla byt vnimédna jako
neuchopitelny védecky koncept, ale jako
dualezity politicky ramec, pfistup k ma-
nagementu a celkovy zpasob mysleni,
ktery zohlednuje jak rostouci rizika, tak
i vysokou nestabilitu budouciho envi-
ronmentdlniho, trzniho a spolec¢enské-
ho vyvoje. Tento pfistup ndm umoznuje
vnimat nejen negativni dopady distur-
banci, ale i jejich vyznam jako nového
zacitku, umoznujiciho vytvoreni lest
adaptovanych na ménici se podminky
a zavedeni reforem, které zlepsuji schop-
nost lesnického sektoru ptizpusobovat se
budoucim krizim a zotavovat se z nich.
Plati zde tGslovi ,nikdy nepromarni dob-
rou krizi®.
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Kirovcova kalamita v Ceské republice predstavuje jednu z nejzavaznéjSich krizovych udalosti, kterym
kdy Ceské lesnictvi Celilo. Svym rozsahem a mirou poskozeni lesti — od roku 2015 bylo vytéZeno vice

nez 100 miliond m* smrkového kirovcového drivi -

se jedna o udalost mimoradnou i v evropském

meéfitku. Ackoliv kalamita v poslednich letech ustoupila, v lesich porad zbyva zasoba nékolik set
miliont m?® smrku a vyvoj klimatu je velice nepfiznivy. Nastup dalsi kalamitniviny je proto spise jen
otazkou Casu. Nakolik jsme se vSak z predeslych let poucili a pripravili na budouci krizové situace?

KONTEXT PROJEKTU

Fakulta lesnické a dfevaiska CZU v Pra-
ze (FLD) v roce 2022 ziskala projekt Na-
rodni agentury pro zemédélsky vyzkum
,Prognézy vyvoje kurovcové kalamity
a inovativni pristupy k jejimu manage-
mentu na urovni statu a vlastnika lesa®
s akronymem ProBrouk, jehoz koordina-
torem je Tomd$ Hlasny. Ziskdni tohoto
projektu navdzalo na dlouhodoby vy-
zkum FLD tykajici se pri¢in, dopadu,
zmirnovani prabéhu kalamity a nésled-
né obnovy lest. FLD jiz v roce 2018 vy-
pracovala pro Ministerstvo zemédélstvi
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névrh principti zonace CR a prognézu
vyvoje kalamity, kterou poté pravidelné
aktualizovala. ReSeni projektu se kon-
cep¢né opird o mezinarodni studii publi-
kovanou v edici Evropského lesnického
institutu ,Living with bark beetles: Im-
pacts, outlook and management options®
(,Zivot s kirovcem: Dopady, vyhledy
a feSeni“, HLASNY A KoL. 2019). Dalsi
vychodisko predstavuje tzv. Policy Brief
dokument ,Managing bark beetle out-
breaksin the 21% century“ (HLASNY A HAAS
2023) obsahujici doporuceni pro tvorbu
strategii v souvislosti s managementem
biotickych rizik v Evropé.

JEDNOTLIVE ETAPY PROJEKTU

Samotny projekt se zaméfuje na néko-
lik oblasti. Prvni je vytvofeni ndstroji pro
tvorbu krétce- a stfednédobych prognéz
vyvoje kalamity na trovni okrestt CR.
Reden{ vychdzi z dat lesni hospoddfské
evidence, lesnich hospodéfskych plana
a dalkového prazkumu Zemé. Pomoci
ruznych statistickych technik je vytvorena
progndza, ktera se opird o trend v nahodi-
Iych ktrovcovych tézbich v poslednich
letech a vyvoj disponibilni zdsoby smrku
v okresech. Podrobnéjsi popis tohoto po-
stupu jsme jiz prinesli v ¢ldnku publikova-
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