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Conference programme
(Program konference)

Monday 6 October (pondéli 6. Fijna)

9:15 Keynote 1
Petr K¥iZ — Bohemian Switzerland National Park — A landscape of natural processes and changes (Narodni park
Ceské Svycarsko — izemi piirodnich procest a zmén)

9:45  Session 1: Wildfire behaviour (Dynamika pozart)

Matthias Forkel — Cross—boundary assessment, communication and management of wildfire risks in Central
Europe (Pfeshrani¢ni hodnoceni, komunikace a management rizik lesnich pozara ve sttedni
Evrop¢)

Katrin Kuhnen — Wildfire behaviour simulation for Central European forests — A comparison of model
performances (Simulace chovani lesnich pozarii ve sttedoevropskych lesich — srovnani modelt)

Miroslav Svoboda — Forest fires in Central Europe from a forest management perspective (Lesni pozary ve
stitedni Evropé z pohledu lesniho hospodatstvi)

Jana Miillerova — Wildfire in Bohemian Switzerland through the lens of remote sensing — causes and
consequences (Pozar v Ceském Svycarsku z pohledu dalkového prizkumu Zemé — p¥iciny a
disledky)

11:15 Keynote 2
Orsolya Valko — Living with fire: Policy recommendations from the EASAC report on Changing Wildfires in
Europe (Zivot s ohném: strategicka doporuceni ze zpravy EASAC Changing Wildfires)

11:45 Session 2: Drivers of wildfire risk (Faktory ovliviiujici riziko pfirodnich pozari)

Francesco Pirotti — Mapping and validating fuel models using remote sensing and local data in Central Europe
(Mapovani a validace palivovych modeld s vyuzitim dalkového prizkumu Zemé a lokalnich dat
ve stfedni Evrop¢€)

Erico Kutchartt — A web—GIS tool to support forest fire risk management at pan—European scale (Webovy GIS
nastroj pro podporu fizeni rizika lesnich pozard v celoevropském meéfitku)

Mariana Silva Andrade — Comparing standard and custom fuel models for fire behavior prediction in Austria
(Srovnani standardnich a uZivatelskych palivovych modelt pro predikci chovéni pozart v
Rakousku)

Johanna Kranz — Assessing predictors for dead and live fuel moisture content in Central European forests
(Hodnoceni prediktorti obsahu vlhkosti u mrtvého a zivého paliva ve stfedoevropskych lesich)

Louis Georgi — Vegetation fire management in a large protected area in Germany — The example of Saxon
Switzerland National Park region (Management vegetace po pozarech na velkoplosném
chranéném tizemi v Némecku — ptiklad Narodniho parku Saské Svycarsko)

14:15 Session 3: Fire on grasslands (Pozary v travinnych ekosystémech)

Robert Stejskal — The use of prescribed burning in the management of dry grasslands in the Podyji National Park
(Vyuziti fizeného vypalovani pfi managementu suchych travniki v NP Podyji)

Jifi Kmet — Practical experience with the use of fire as a management measure in the Palava Protected Landscape
Area (Praktické zkuSenosti s vyuzitim ohn¢ jako managementového opatieni v CHKO Palava)

Tomas Hamiik — Promoting predatory arthropod diversity through fire and vegetation heterogeneity in dry
grasslands (Podpora diverzity bezobratlych predatord v suchych travnicich prostfednictvim ohné
a vegetaéni heterogenity)

Balazs Dedk — The legacy of wildfires: Grassland vegetation recovery in burned grasslands and differently
managed firebreaks (Dédictvi pozar: Regenerace travinné vegetace na spalenych loukach a v
protipozarnich pasmech s riznym managementem)

Jan Hora — The influence of fuel species composition and calorific value on modeled fire behavior: A case study
from the Brdy Protected Landscape Area (Vliv druhové skladby a vyhievnosti vegeta¢niho
paliva na modelované chovani pozaru: ptipadova studie z CHKO Brdy)




16:00 Session 4: Fire effects on abiotic systems (V1iv pozart na abiotické prostiedi)

Jakub Hruska — Chemistry of surface runoff in the Sucha Béla catchment — Acidification induced by post—fire
mineralization of soil nitrogen (Chemismus povrchového odtoku povodi Such4 Béla — acidifikace
zptisobena pozarovou mineralizaci ptidniho dusiku)

David Zumr — Post—fire hydrological regime and runoff modelling in the Sucha B¢la catchment (Hydrologicky
rezim po pozaru a modelovani odtoku v povodi Suché B¢l¢é)

Tomas Weiss — Effect of fire on water regime (V1iv pozaru na vodni rezim)

Michal Filippi — Effects of wildfire on sandstone outcrops, Bohemian Switzerland NP (Dopad pozaru na
piskovcové skalni tvary v Narodnim parku Ceské Svycarsko)

Vojtéch Lanta — Large forest fire in temperate Europe: postfire patterns in soil nutrients and microorganismal
assemblages (Velky lesni pozar v temperatni Evropé: zmény v pudnich zivinach a mikrobidlnich
spoleCenstvech)

Zuzana Chlumska - Plant colonisation, soil nutrient patterns and microclimate after a large forest fire in
temperate Central Europe (Osidleni rostlinami, distribuce ptidnich Zivin a mikroklima po rozsahlém
lesnim pozaru ve stfedni Evrop¢)

Tuesday 7 October (utery 7. fijna)

9:00  Keynote 3
Ondrej Sedlacek — Burn it! Fire as a tool to solve environmental problems (Pal! Ohen jako nastroj k feSeni
environmentalnich problémi)

9:30  Session 5: Forest fire effects on biodiversity (Dopad lesnich pozarti na biodiverzitu)

Alena Suchackova — Multi—taxa response to the wildfire in the Bohemian Switzerland NP in beech and pine
forests (Vysledky multi—taxa studie vlivu pozaru v Narodnim parku Ceské Svycarsko v
bukovych a borovych lesich)

Gioele Moro — Impact of fire on flying insects and soil arthropods: Insights from fire—adapted and fire—sensitive
forests across the temperate and subtropical region (Vliv pozarQ na 1étajici hmyz a ptidni
¢lenovce v lesich adaptovanych a senzitivnich na ohen, v mirném a subtropickém pasmu)

Alexander Karich — Fungal succession after forest fires in Saxony (Sukcese hub po lesnich pozarech v Sasku)

Elisabetta Belli - Long—term fire impact on soil fungal assemblages in a Mediterranean forest: a metabarcoding
approach (Dlouhodoby dopad pozari na piidni spoleCenstva hub ve sttedomoiském lese: piistup
zalozeny na metabarcodingu)

Cathrina Balthasar — Moths as indicators for ecosystem changes after forest fires in Eastern Germany (Nocni
motyli jako indikatory zmén ekosystému po lesnich pozarech ve vychodnim Némecku)

11:15 Session 6: Fire effects on soil fauna and microbiome (Vliv pozaru na pudni faunu a mikrobiom)

Miloslav Devetter — Soil fauna in wildfires: recovery from hot events through a long—time perspective (Pdni
fauna pfi lesnich pozarech: obnova po zhavych udalostech z dlouhodobé perspektivy)

Lenka MészaroSova — Wildfire effects on forest soil microbiome: Short—term dynamics and long—term
implications (Dopad pozaru na mikrobiom lesnich pud: kratkodoba dynamika a dlouhodobé
dusledky)

Adam Bernard — The effect of varying fire severity on oribatid mites in a beech forest (V1iv riizné intenzity
prohoteni pidy na pancitniky v bukovém lese)

Daniel Dusik - Development of the enchytraeid assemblage (Annelida: Clitellata: Enchytraeidae) after the 2022
large—scale wildfire in the Bohemian Switzerland National Park (Czechia) — preliminary results
(Vyvoj taxocenozy rouplc (Annelida: Clitellata: Enchytraeidae) po velkoplosném lesnim pozaru
v Narodnim parku Ceské Svycarsko — predbézné vysledky)

Jitka Farska — A three—year study of oribatid mites suffering double disturbance: bark beetle attack followed by
forest fire (Ttileta studie pancifnikti po pozaru v lese odumfelém nésledkem klirovcové
kalamity)

13:30 Session 7: Forest fire and vegetation (Lesni pozary a vegetace)
Martin Adamek — Effect of forest stand composition on fire severity and post—fire vegetation development (VIiv
druhového sloZeni lesa na intenzitu pozaru a vyvoj vegetace po pozaru)




Jan Holik — Topographic conditions dominate tree species recovery over 15 years post—fire in a temperate Pinus
sylvestris forest (Topografické podminky urcuji obnovu dievin béhem 15 let po pozaru v
temperatnim lese s borovici lesni (Pinus sylvestris))

Davide Ascoli — The fire ecology of the European beech: 15 years of research (Pozarova ekologie buku lesniho:
15 let vyzkumu)

Igor Drobyshev — Fire in oak forests: From historical reconstructions of fire regimes to understanding physics
and physiology of ecosystem responses to fire (Pozary v dubovych lesich: od historickych
rekonstrukei pozarovych rezimt k pochopeni fyzikalnich a fyziologickych reakci ekosystému na
oher)

Thilo Heinken - Drivers of plant recolonisation after large wildfires in NE German pine forests — lessons from
the PYROPHOB project (Faktory urcujici obnovu rostlin po rozsahlych lesnich pozarech v
borovych lesich severovychodniho Némecka — poznatky z projektu PYROPHOB)

Jan Pergl — Plant invasions on the burned area in the Bohemian Switzerland National Park (Rostlinné invaze na
pozaftisti v NP Ceské Svycarsko)

15:00 Poster session (Prezentace posteru)

16:00 Plenary talk (Plenarni predndska)

Anders Granstrom - Fire in the boreal European forest. Can the past fire regime be safely implemented in nature
reserves? (Ohen v evropském boredlnim lese. Lze historicky pozarovy rezim bezpecné uplatnit
pfi managementu rezervaci?)







Keynote 1

Bohemian Switzerland National Park — A landscape of natural processes and changes (Narodni
park Ceské Svycarsko — uzemi ptirodnich procesti a zmén)

Petr Kiiz
Bohemian Switzerland National Park Administration, Krasna Lipa, Czech Republic

National parks have a challenging role: they must combine the protection of natural values, processes and
species with a scientific and educational function, while balancing these goals with ecologically sustainable
tourism and the support of sustainable development of local communities. In the case of the Bohemian
Switzerland National Park, this situation has become even more difficult because it faces large-scale natural
events with an impact on society, the intensity and course of which are significantly influenced by ongoing
climate change. The Bohemian Switzerland National Park was established in 2000 with the aim of protecting a
unique sandstone landscape with specific biodiversity, including extensive forest landscape. From the beginning,
the management of forests focused on the transformation of formerly managed spruce monocultures towards
more natural stand composition. At the same time, the park faced an increasing interest from tourists every year,
which led to more frequent conflicts with nature conservation - interference with sensitive species or illegal
overnight stays, the park administration also began to have experience with fires caused by human negligence.
The largest of these was a fire in 2006 with an area of 18 ha on Havrani skala near Jetfichovice. After 2015,
disturbances came to the foreground — first windthrows, drought and then bark beetle gradation, which caused a
widespread dieback of spruce stands within a few years. The dieback of the vast majority of spruce forests was
followed by a large-scale fire in 2022, which affected more than 1000 ha of the area, fundamentally transforming
all affected forest types and their various development phases and at the same time expanding the activities of
the NP administration to include fire prevention measures. Currently, initial successional stages of forest are
present in a large part of the national park; either succession stages after a fire or young renewal stages in forests
affected by bark beetle are common, and this change also affects a wide range of species. Planned and controlled
management has given way to a care that focuses on protecting sensitive species and communities, suppressing
invasive species, and in the periphery of the park — in the permanent management area — it supports a mosaic-
like forest development, including a replanting of native tree species. Natural processes with disturbances have
brought the area closer to the long-term goal of national parks — leaving the dominant part of the area to natural
processes and their own dynamics. At the same time, however, they have brought about demanding challenges
for the management of the area: risks associated with disturbances, finding a balance between nature
conservation and tourist use, and newly emerging demands for fire prevention. On the other hand, they have
created a unique natural value for scientific research, education, and an area prepared to face natural threats.

Narodni parky maji naro¢nou roli: musi ve svém poslani skloubit ochranu ptirodnich hodnot, procest a druhti s
veédeckou a vzdélavaci funkci, a zaroven vyvazovat tyto cile s ekologicky unosnou turistikou a podporou
Setrného rozvoje mistnich komunit. V piipadé Narodniho parku Ceské Svycarsko se tato situace jesté vice ztizila
tim, Ze Celi rozsahlym pfirodnim dé&jiim s celospolecenskym dopadem, jejichz intenzitu a pritbéh vyrazné
ovliviiuje probihajici klimaticka zména. Narodni park Ceské Svycarsko byl vyhlasen v roce 2000 s cilem chranit
unikatni piskovcovou krajinu se specifickou biodiverzitou, véetné rozsahlych lesnich komplexd. Péce o lesni
spoleCenstva se od pocatku zamérovala na preménu diive hospodarskych smrkovych monokultur. Park zaroven
celil kazdoro¢né rostoucimu zajmu turistl, coz vedlo k CastéjsSim stéetiim s ochranou piirody — ruseni citlivych
druhti ¢i nelegalnimu nocovani, sprava parku zacala mit zkusSenosti i s pozary vzniklymi z nedbalosti ¢lovéka.
Nejvétsim z nich byl v roce 2006 pozar o rozloze 18 ha na Havrani skale u Jetfichovic. Po roce 2015 se do
popiedi dostaly disturbance — nejprve vétrné kalamity, sucho a nasledné gradace kdrovce, ktera béhem nékolika
let zptisobila plosny rozpad smrkovych porosti. Po odumfeni pfevazné vétsiny smrkovych lesii nasledoval v roce
2022 rozsahly pozar, jenz zasahl vice nez 1000 ha Gzemi, zasadn€ promeénil vSechny zasazené typy lesa i jejich
ruzné vyvojove faze a zaroven rozsifil ¢innosti Spravy NP o specifickou oblast protipozarnich preventivnich
opatieni. V soucasnosti jsou na velké ¢asti izemi narodniho parku pfitomna inicialni stadia lesa; typickymi se
stavaji sukcesni stadia po pozaru ¢i mlada obnovni stadia v klirovcem zasazenych lesich a tato zména ovliviuje i
siroké spektrum druhii. Planovany a fizeny management ustoupil do omezené role: péce se soustfedi na ochranu
citlivych druhi a spolecenstev, potlatovani invaznich druhti a v okrajovych ¢astech parku — v trvale zasahovém
uzemi — podporuje mozaikovité usporadani lesa véetné dopliovani plivodnich dievin. Pfirodni a disturbanéni
procesy priblizily izemi k dlouhodobému cili narodnich parkli — ponechéani ptevazujici ¢asti uzemi ptirodnim
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déjam a jejich vlastni dynamice. Soucasné vSak piinesly naro¢né situace a vyzvy pro spravu Gzemi: rizika
spojena s disturbancemi, hledani rovnovahy mezi ochranou ptirody a turistickym vyuzitim i nové vzniklé naroky
na protipozarni prevenci. Na druhé strané vytvoftily unikétni pfirodni hodnotu pro védecky vyzkum, vzdélani a
uzemi ptikladné ptipravené Celit kritickym ptirodnim hrozbam.
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Session 1: Wildfire behaviour

Cross-boundary assessment, communication and management of wildfire risks in Central Europe
(Pteshrani¢ni hodnoceni, komunikace a fizeni rizik lesnich pozarti ve sttedni Evrop¢)

Matthias Forkel (1), Christopher Marrs (1), Johanna Kranz (1), Lucie Kudlackova (2), Erico Kutchartt (3),
Francesco Pirotti (3), Jasa Sarazin (4), Miroslav Trnka (2), Harald Vacik (5) & the Wildfire CE consortium

(1) TUD Dresden University of Technology, Dresden, Germany, (2) Global Change Research Institute of the Czech
Academy of Sciences (CzechGlobe), Brno, Czech Republic; (3) University of Padova, Padova, Italy; (4) Slovenian Forestry
Institute, Ljubljana, Slovenia; (5) University of Natural Resources and Life Sciences, Vienna, Austria.

Forest fires are common in lowland pine forests across Central Europe but have historically been rare in
mountainous regions, which often form the borders between Central European countries. However, these
mountainous border areas are now experiencing some of the most pronounced increases in hot and dry weather
conditions due to climate change—conditions that significantly increase the likelihood, spread, and intensity of
wildfires. Recent record-breaking events, such as the 2022 fires in Bohemian-Saxon Switzerland (between
Czechia and Germany) and on the Karst Plateau (between Slovenia and Italy), have highlighted the urgency of
addressing this growing threat. In response, the Interreg Central Europe project Wildfire CE was established,
bringing together partners from Germany, Czechia, Austria, Slovenia, and Italy. The project aims to improve
wildfire risk assessment and management by mapping fire potentials, producing wildfire assessment manuals,
and developing tailored action plans for selected pilot regions. In close collaboration with regional authorities
and emergency services, the project empowers local communities and organisations to confront this
transboundary challenge through shared knowledge, practical tools, and coordinated cross-border actions. This
presentation will provide an overview of the methodologies and expected outcomes of Wildfire CE, focusing on
topics such as accessibility and fuel mapping, fire weather and fuel moisture assessment, fire behaviour
modelling, and overall fire risk assessment. We will present a comparative analysis of cross-border differences in
fire danger levels and outline a roadmap for harmonisation. In addition, we will share insights from stakeholder
feedback, including regional practitioners and fire managers, and describe how this input is being integrated into
the development of joint cross-border action plans aimed at enhancing the assessment, communication, and
coordinated management of wildfires in border regions.

Lesni pozary jsou bézné v nizinnych borovych lesich po celé stfedni Evropé¢, ale v horskych oblastech, které
Casto tvori hranice mezi stfedoevropskymi zemémi, byly historicky vzacné. Tyto horské pohrani¢ni oblasti v§ak
nyni zazivaji v diisledku zmény klimatu vyrazny nartist horkého a suchého pocasi — podminek, které vyrazné
zvyS$uji pravdépodobnost, Sifeni a intenzitu lesnich pozard. Nedavné rekordni udalosti, jako naptiklad pozary v
roce 2022 v Ceskosaském Svycarsku (mezi Ceskem a Némeckem) nebo v pohoii Krasu (mezi Slovinskem a
Italii), poukazaly na naléhavost feSeni této rostouci hrozby. V reakci na to byl zaloZen projekt Interreg Central
Europe Wildfire CE, ktery sdruzuje partnery z Némecka, Ceska, Rakouska, Slovinska a Itélie. Cilem projektu je
zlepsit hodnoceni rizika pozari a management skrz mapovani potencialu pozard, tvorbu manuald pro hodnoceni
lesnich pozari a vyvoj individualnich akénich pland pro vybrané klicové regiony. V zké spolupraci s
regionalnimi ufady a zachrannymi slozkami projekt posiluje mistni komunity a organizace, aby se ucastnily této
preshrani¢ni spoluprace prostiednictvim sdilenych znalosti, praktickych néstroji a koordinovanych
preshrani¢nich akcei. Tato prezentace poskytne prehled metodik a oéekavanych vysledki projektu Wildfire CE se
zaméfenim na témata, jako je mapovani dostupnosti a paliva, hodnoceni pocasi a vlhkosti paliva pfi pozarech,
modelovani chovani pozari a celkové hodnoceni rizika pozaru. Pfedstavime srovnavaci analyzu preshrani¢nich
rozdilt v trovni nebezpeci poZaru a nastinime plan harmonizace. Kromeé toho se podélime o poznatky od
zucCastnénych stran, véetné mistnich odbornikti na pozarni ochranu, a popiSeme, jak jsou zkuSenosti integrovany
do vyvoje spolecnych pfeshrani¢nich ak¢nich planti zamétenych na zlepSeni hodnoceni, komunikace a
koordinovaného tizeni zachrannych akci pii pozarech v pohrani¢nich regionech.
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Wildfire behaviour simulation for Central European forests — A comparison of model
performances (Simulace chovani lesnich pozart ve stiedoevropskych lesich — srovnani modeli)

Katrin Kuhnen, Andrade, M., S., Miiller, M. & Vacik, H.

Institute of Silviculture, Department of Ecosystem Management, Climate and Biodiversity, University of Natural Resources
and Life Sciences, Vienna, AT.

Wildfires are becoming increasingly frequent in Central European forests due to shifting rainfall patterns, a drier
climate, rising temperatures, and prolonged droughts. Wildland-urban interfaces are particularly at risk, as most
fires are caused by anthropogenic activities. This growing threat underscores the need for quick response
strategies and efficient wildfire management. To better understand and predict wildfire behavior, various models
have been developed, most of which originate from North America, Australia, or Mediterranean regions.
However, applying these models to Central European conditions presents several challenges. One significant
issue is the availability of required input data, such as high-resolution fuel maps, which are often lacking in
many regions. Additionally, the reliability of model performance depends on thorough evaluation, yet well-
documented wildfire cases for such validation remain scarce. This study investigates a selection of fire behavior
models to evaluate their ability to simulate the spatial and temporal spread of wildfires. The models chosen for
performance comparison include FARSITE, Prometheus, and Simtable. The analysis is based on two historical
wildfire events in Austria, which differ in terrain and fuel conditions. The first occurred in the steep,
mountainous mixed coniferous forests of Wildalpen (Styria), while the second took place in the relatively flat,
deciduous forested area of Génserndorf (Lower Austria). The simulation results are compared to assess how
accurately the models replicate the observed wildfire behavior. The findings contribute to a deeper understanding
of wildfire dynamics in Central European forests and provide valuable insights for fire management. This work
represents a foundational step toward the reliable application of fire growth models, with potential for further
development and use for educational purposes. However, additional validation is required to integrate these
models into real-time fire management and suppression strategies.

Lesni pozary se ve stitedoevropskych lesich stavaji stale cast&j$imi kviili ménicim se srazkovym rezimtim,
sussimu klimatu, rostoucim teplotdim a dlouhodobym suchim. Obzvlasté ohrozena jsou rozhrani mezi divo¢inou
a mésty, protoze vétSina pozart je zptisobena antropogennimi ¢innostmi. Tato rostouci hrozba zdiiraziuje
potiebu strategii rychlé odpovédi a efektivniho zvladani lesnich pozarQ. Pro lepsi pochopeni a predpovidani
chovani lesnich pozart byly vyvinuty rizné modely, z nichZ vétsina pochazi ze Severni Ameriky, Australie nebo
sttedomofi. Aplikace téchto modell na sttedoevropské podminky vSak predstavuje n€kolik vyzev. Jednim z
vyznamnych problémt je dostupnost pozadovanych vstupnich dat, jako jsou mapy paliv s vysokym rozliSenim,
které v mnoha regionech ¢asto chybi. Spolehlivost vykonu modelu navic zavisi na dikladném vyhodnoceni diky
srovnani, presto je stale malo dobfe zdokumentovanych ptipadt lesnich pozari umoznujicich takové srovnani.
Tato studie zkouma vybér modelti chovani pozarii za ucelem vyhodnoceni jejich schopnosti simulovat
prostorové a ¢asové §ifeni lesnich pozart. Mezi porovnavané modely patii FARSITE, Prometheus a Simtable.
Analyza je zaloZena na dvou historickych lesnich pozarech v Rakousku, které se lisi terénem a vlastnostmi
paliva. Prvni se odehral ve strmych, horskych smienych jehliénatych lesich Wildalpen (Styrsko), zatimco druhy
se odehral v relativné ploché, listnaté lesnaté oblasti Gdnserndorf (Dolni Rakousko). Vysledky simulaci jsou
porovnany za U¢elem posouzeni, jak presné modely replikuji pozorované chovani lesnich pozart. Tyto vysledky
ptispivaji k hlubsimu pochopeni dynamiky lesnich pozart ve stfedoevropskych lesich a poskytuji cenné
poznatky pro zvladani pozarti. Tato prace ptedstavuje jeden z prvnich krokti ke spolehlivému vyuziti modeli
rustu pozard s potencialem pro dalsi rozvoj a vyuziti pro vzdélavaci ucely. Pro integraci téchto modelt do
strategii pro zvladani a haseni pozarti v realném Case je vSak zapotiebi dalsi validace.
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Forest fires in Central Europe from a forest management perspective (Lesni pozary ve stfedni
Evropé z pohledu lesniho hospodareni)

Miroslav Svoboda
Czech University of Life Sciences, Faculty of Forestry and Wood Sciences.

The frequency and severity of forest fires in Central Europe are expected to increase due to ongoing climate
change. Commercial forests, especially those dominated by coniferous species, are particularly vulnerable to fire.
Traditional forest management systems, which promote dense and high-yield stands, further exacerbate this
vulnerability by creating conditions that facilitate the spread and intensity of wildfires. At the same time, forest
fires can contribute to greater ecological diversity by creating habitats for rare and fire-adapted species. This
duality presents a complex challenge for forest managers and practitioners across the region. The aim of this
presentation is to analyze the current situation regarding forest fires in Central Europe and to explore innovative
strategies for adapting forest management practices to the realities of a changing climate.

Cetnost a zdvaznost lesnich pozari ve stfedni Evropé se v diisledku probihajici zmény klimatu bude
pravdépodobné zvySovat. Komerc¢ni lesy, zejména ty s pievahou jehlicnatych druht, jsou vici pozarim
obzvlaste zranitelné. Tradi¢ni systémy lesniho hospodarstvi, které podporuji husté a vysoce vynosné porosty,
tuto zranitelnost dale zesiluji vytvarenim podminek, které usnadiji Sifeni a zvySuji intenzitu lesnich pozari.
Zaroven mohou lesni pozary prispét k vétsi ekologické rozmanitosti vytvarenim stanovist’ pro vzacné a na
pozary adaptované druhy. Tato dualita predstavuje pro lesni hospodaie a odborniky v celém regionu slozitou
vyzvu. Cilem tohoto ptispévku je analyzovat soucasnou situaci tykajici se lesnich pozarii ve stiedni Evropé¢ a
prozkoumat inovativni strategie pro ptfizptisobeni postupti lesniho hospodarstvi realit¢ méniciho se klimatu.

Wildfire in Bohemian Switzerland through the lens of remote sensing — causes and consequences
(Pozar v Ceském Svycarsku z pohledu dalkového prizkumu Zemé — pficiny a dusledky)

Jana Miillerova (1), M. Adamek (2), D. Brétt (1) & J. Pacina (1)
(1) Faculty of Environment, UJEP, Department of Geoinformatics, (2) Faculty of Science, Charles University, Prague.

Climate extremes in Central Europe in recent years have caused extraordinary drought, massive insect outbreaks
causing forest die-off, followed by catastrophic events such as wildfire in the Bohemian Switzerland in 2022.
The burned area now serves as a perfect model situation for studying the influence of species composition, bark
beetle and water availability on fire dynamics, biodiversity and natural regeneration of forest ecosystems.
Remote sensing data (satellite, aerial and unmanned, multispectral and laser scanning) combined with field
surveys allow us to study both the disturbance itself and the regeneration after the fire in detail. Such information
on the fire severity, detailed 3D structure of the stand and its health status are then used to explain the impact of
the disturbance on biodiversity and the dynamics of ecosystem regeneration.

Klimatické extrémy ve stiedni Evropé v poslednich letech zptisobily mimotadné sucho, masivni pifemnozeni
hmyzu zpiisobujici odumirani lest, nasledované katastrofalnimi udélostmi, jako byl lesni pozar v Ceském
Svycarsku v roce 2022. Shotelé tzemi nyni slouZi jako dokonala modelova situace pro studium vlivu druhového
sloZeni, ktirovce a dostupnosti vody na dynamiku poZaru, biologickou rozmanitost a pfirozenou regeneraci
lesnich ekosystému. Data dalkového priizkumu zemé (satelitni, letecké a bezpilotni, multispektralni a laserové
skenovani) v kombinaci s terénnimi prizkumy nam umoziuji podrobné zkoumat jak samotny pozar jako
disturbanci, tak regeneraci po pozaru. Takové informace o intenzité pozaru, podrobné 3D struktufe porostu a
jeho zdravotnim stavu jsou nasledné pouzity k vysvétleni dopadu disturbance na biologickou rozmanitost a
dynamiku regenerace ekosystému.
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Keynote 2

Living with fire: Policy recommendations from the EASAC report on Changing Wildfires in
Europe (Zivot s ohném: strategicka doporuceni ze zpravy EASAC Changing Wildfires)

Orsolya Valké (1), Cathelijne Stoof (2), Tuomas Aakala (3), Margarita Arianoutsou (4), Kemal Arsava (5),
Davide Ascoli (6), Jan Bengtsson (7), Rosa Castro (8), Jiiri Engelbrecht (9), Urbano Fra Paleo (10), Anders
Granstrom (7), Pierre Ibisch (11), Kostas Kalabokidis (12), Helena Kandarova (13), Aleksander Marin$ek (14)
André Knottnerus (15), Maria Monika Metallinou Log (16), Mortimer Miiller (17), Tiago Oliveira (18), José M.
C. Pereira (19), Tobias Plieninger (20), Palaiologos Palaiologou (21), Fernando Pulido Diaz (22), Jasa Sarazin
(14), Todor Stoyanov (23), Fiona Newman-Thacker (2), Guido van der Werf (24), Christos Zerefos (25), Thomas
Elmgvist (26)

(1) HUN-REN Centre for Ecological Research, Vacratot, Hungary, (2) Wageningen University, Wageningen, the
Netherlands, (3) University of Eastern Finland, Joensuu, Finland; (4) National and Kapodistrian University of Athens,
Athens, Greece, (5) RISE Fire Research, Trondheim, Norway, (6) University of Torino, Torino, Italy; (7) Swedish University
of Agricultural Sciences, Uppsala, Sweden, (8) Director of EASAC Biosciences and Public Health Programme; (9) Tallinn
University of Technology, Tallinn, Estonia; (10) University of Santiago de Compostela, Santiago de Compostela, Spain;

(11) Eberswalde University for Sustainable Development, Eberswalde Germany, (12) University of the Aegean Greece,
Mpytilene, Greece, (13) Centre of Experimental Medicine at the Slovak Academy of Sciences, Bratislava, Slovakia;

(14) Slovenian Forestry Institute, Department for Forest Technique and Economics; (15) Co-Chair of EASAC Biosciences
and Public Health Steering Panel; (16) Western Norway University of Applied Sciences, Bergen, Norway, (17) University of
Natural Resources and Life Sciences, Vienna, Austria; (18) Portuguese Rural Integrated Fire Management Agency, Lisbon,
Portugal; (19) University of Lisbon, Lisbon, Portugal; (20) Georg-August Universitdt Gottingen, Gottingen, Germany,

(21) Agricultural University of Athens, Department of Forestry and Management of Natural Environment; (22) University
of Extremadura, Badajoz, Spain; (23) Forest Research Institute of the Bulgarian Academy of Sciences, Sofia, Bulgaria;

(24) Vrije Universiteit Amsterdam, Amsterdam, the Netherlands; (25) Research Centre for Atmospheric Physics and
Climatology of the Academy of Athens, Athens, Greece; (26) Program Director, European Academies Science Advisory
Council, Environmental Steering Panel.

Wildfires are becoming more frequent, intense, and unpredictable across Europe, including regions historically
considered low-risk such as Central Europe. This shift is driven by a complex interplay of climate change, land-
use transitions, rural depopulation, and increasing fuel accumulation. In response, the European Academies
Science Advisory Council (EASAC) has published a comprehensive policy report, Changing Wildfires in
Europe, based on the input of 23 scientists nominated by national science academies. The report calls for a
paradigm shift in EU wildfire governance: from reactive suppression to proactive, risk-based landscape
management. Key findings highlight that by 2100, wildfire risk could double in parts of Europe due to
intensifying droughts and declining summer precipitation. Simultaneously, farmland abandonment and
vegetation encroachment have created extensive flammable landscapes. The report warns that Central European
ecosystems, including alpine and lowland forest regions, are increasingly vulnerable to high-intensity fires.
EASAC outlines three urgent messages: integrate fire risk into climate and land-use policy (including the EU
Nature Restoration Law); prioritize nature-close forest restoration and avoid maladaptive reforestation; and
invest in public education to build a fire-resilient society. Eight policy options are proposed, from fuel
management and prescribed burning to nature-based solutions like grazing and native species planting, as well as
institutional reforms promoting cross-sectoral and cross-border coordination. This presentation will summarise
key messages from the report, with a focus on implications for Central European landscapes, forestry, and
conservation management. We aim to support ecologists, land managers, and policy-makers in adapting to a new
fire-prone reality — one in which we must learn not only to fight fire, but to live with it.

Lesni pozary jsou v Evropé Cast&jsi, intenzivnéj$imi a vice nepredvidatelné, a to véetné regionu, které byly
historicky povazovany za oblasti s nizkym rizikem, jako napt. stfedni Evropa. ZvysSené rizoko pozart je
zpisobeno souhrou klimatickych zmén, zmén ve vyuzivani pudy, ubytkem obyvatelstva na venkové a akumulaci
paliva na urovni krajiny. V reakci na tento stav zvefejnila Expertni rada evropskych akademii (EASAC)
komplexni strategickou zpravu s nazvem ,,Changing Wildfires in Europe®, ktera vychazi z ptispévki 23 védci
nominovanych narodnimi akademiemi. Zprava vyzyva ke zméne v pfistupu k pozarim v EU: od reaktivniho
potla¢ovani k proaktivnimu managementu krajiny. Klic¢ové odhady naznacuji, ze v dasledku intenzivnéjsiho
sucha a klesajicich letnich srazek se do roku 2100 muize riziko lesnich pozara v nékterych ¢astech Evropy
zdvojnasobit. Soucasné v disledku opousténi zemedélské ptidy a postupné sukcese vznikaji nove rozsahlejsi

15



plochy krajiny nachylné k pozarum. Zprava varuje, Ze sttedoevropské ekosystémy, véetné alpinskych a
nizinnych lesnatych oblasti, jsou stale nachylnéjsi k pozartim vysoké intenzity. EASAC nastifuje tfi naléhava
doporuceni: integrovat riziko pozara do strategie v oblasti klimatu a vyuzivani pady (véetné zakona EU o
obnové ptirody); upfednostnit obnovu lesti blizce ptirodnim zptisobem a vyhnout se maladaptivnimu
zalesiovani; a investovat do vefejného vzdélavani s cilem vybudovat spole¢nost zvyklou na pozary. Zprava
predstavuje osm strategickych opatteni, od hospodafeni mnozstvim paliva v biotopech ¢i krajiné a fizeného
vypalovani az po postupy zalozené na ptirodé blizkém hospodateni, jako je pastva nebo vysadba ptivodnich
druhii dfevin, az po institucionalni reformy podporujici mezisektorovou a preshrani¢ni koordinaci. Prezentace
shrne klicova sdéleni zpravy a zaméfi se na dusledky pro stfedoevropskou krajinu, lesnictvi a ochranu ptirody.
Cilem je podpora ekologt, spravct pozemkt a chranénych uzemi, Gfednikti a dalSich zainteresovanych Cinitelt
ve snaze o adaptaci na novou realitu v oblasti pozarti — realitu, ve které se musime naucit nejen s ohném bojovat,
ale také s nim zit.
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Session 2: Drivers of wildfire risk

Mapping and validating fuel models using remote sensing and local data in Central Europe
(Mapovani a validace palivovych modela s vyuzitim dalkového prizkumu Zemé a lokalnich dat ve
sttedni Evrop¢€)

Francesco Pirotti (1), Erico Kutchartt (1,2), Veronica Manduca (1)
(1) University of Padova, Italy,; (2) Forest Science and Technology Centre of Catalonia, Spain.

The Scott and Burgan (S&B) fuel model classification is a widely adopted global standard for predicting
potential fire behavior. Fire behavior modeling tools commonly use S&B classes in raster format, alongside
topographic and other fuel-related layers, to simulate outputs such as flame length, rate of spread, and burn
probability. Challenges arise from the Procrustean effort to impose a rigid classification scheme onto diverse
ecological contexts—particularly in regions like Central Europe, where landscapes are inherently heterogeneous.
Nevertheless, due to the widespread integration of S&B classes in modelling software and the limited
availability of alternatives, mapping these classes across this region remains relevant and valuable. This study
presents a replicable workflow to produce a 30 m resolution S&B fuel model map for Central Europe by
integrating Earth observation data with local spatial inputs such as land cover and canopy metrics. The approach
is multimodal, combining global and local datasets to enhance classification accuracy and explicitly track
uncertainty throughout the process. Each input layer contributes a quantifiable degree of uncertainty, which is
propagated to the final output and expressed as the likelihood of misclassification. Local data is prioritized over
global sources when inconsistencies arise, improving thematic reliability—for example, if CLC+ classifies an
area as urban but local data indicates water, the latter determines the fuel class. Given the resolution, mixed land
cover conditions are expected and addressed within the classification logic. The result is a spatially detailed fuel
model map, accompanied by an uncertainty layer, supporting more transparent and regionally tailored wildfire
modeling in heterogeneous landscapes such as those in Central Europe.

Klasifikace palivového modelu Scott & Burgan (S&B) je Siroce rozsitenym globalnim standardem pro predikci
potencialniho chovani pozart. Nastroje pro modelovani chovani pozaru bézné pouzivaji tftidy S&B v rastrovém
formatu spolu s topografickymi vrstvami a dal§imi vrstvami souvisejicimi s palivem k simulaci vysledkt jako je
napft. délka plamene, rychlost Sifeni a pravdépodobnost hoteni. Problémy vyvstavaji pti snaze o aplikaci
rigidniho klasifika¢niho schématu na rozmanité ekologické situace — zejména v regionech jako je stfedni Evropa,
kde je krajina ze své podstaty Casto heterogenni. Nicmén¢ vzhledem k Sirokému vyuziti tfid S&B v
modelovacich softwarech a omezenym alternativaim zlstava mapovani téchto tfid ve stiedni Evropé relevantni a
cenné. Tato studie pfedstavuje replikovatelny pracovni postup pro vytvofeni mapy palivového modelu S&B s
rozliSenim 30 m pro stfedni Evropu pomoci vyuziti observacnich dat ze Zemé s lokalnimi prostorovymi
vstupnimi daty, jako jsou metriky krajinného pokryvu a korunového zapoje. Tento piistup je multimodalni,
kombinuje globalni a lokalni datové sady pro zvyseni piesnosti klasifikace a explicitni sledovani nejistoty v
celém procesu. Kazda vstupni datova vrstva prispiva kvantifikovatelnym stupném nejistoty, ktery se §ifi do
kone¢ného vystupu a vyjadiuje se jako pravdépodobnost chybné klasifikace. Lokalni data maji v piipadé
nesrovnalosti pfednost pied globalnimi zdroji, coz zlepsuje spolehlivost — napiiklad pokud CLC+ klasifikuje
oblast jako méstskou, ale lokalni data indikuji vodu, pak druha sada urcuje tfidu paliva. Vzhledem k rozliseni se
ocekavaji smiSené podminky krajinného pokryvu, které jsou v ramci klasifika¢ni logiky zohlednény. Vysledkem
je prostorové podrobna mapa palivového modelu dopln€na vrstvou nejistoty, ktera napomaha transparentnéjSimu
a regionalné pfizpisobenému modelovani lesnich pozarii v heterogennich krajinnych podminkach, jako jsou ty
ve stfedni Evropé.

A web—GIS tool to support forest fire risk management at pan—European scale (Webovy GIS
nastroj pro podporu fizeni rizika lesnich pozari v celoevropském métitku)

Erico Kutchartt (1,2,3), Jos¢ Ramoén Gonzalez Olabarria (1,2), Nuria Aquilué (1,2), Antoni Trasobares (1),
Francesco Pirotti (3,4)

(1) Forest Science and Technology Centre of Catalonia (CTFC), Solsona, Spain;(2) Joint Research Unit CTFC —
AGROTECNIO, Solsona, Spain, (3); Department of Land, Environment, Agriculture, and Forestry (TESAF), University of
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Padova, Legnaro (PD), Italy; (4) Interdepartmental Research Center of Geomatics (CIRGEQO), University of Padova,
Legnaro (PD), Italy.

A novel pan-European fuel map server was created through the Google Earth Engine app into the frame of the
FIRE-RES H2020 project (https://www.cirgeo.unipd.it/fire-res/app/). This server included the landscape file
defined by the topographic features, canopy fuel models and fuel classes at 100 m spatial resolution and updated
to the year 2020. These spatial dataset inputs are required to carry out several forest fire behaviour modelling.
Specifically, the server included three topographical variables, such as elevation (m), slope (°), and aspect (°)
from the ALOS 3D world; four canopy attributes, such as the canopy height (m), canopy cover (%), canopy base
height (m), and canopy bulk density (kg/m3); and the fuel classes defined by the nomenclature of Scott and
Burgan. In the case of canopy height and canopy cover, these raster layers were obtained from previous works,
while canopy fuels and fuel classes were obtained as an outcome of the FIRE-RES project, using Earth
observation data, artificial intelligence, and allometric relationships. Additionally, an aboveground biomass map
was created and integrated to provide an additional input to the fire simulation. On the other hand, uncertainty
maps were provided regarding the canopy fuels. Therefore, in total the server included 11 raster layers. The
methodology was harmonized for all the EU-27 countries, where the raster layers were co-registered at the same
reference system and resampled at the same spatial resolution. All the raster layers are available for viewing,
querying, and downloading, where the information was organized at different administrative divisions according
to the nomenclature of territorial units for statistics, from national to provincial levels. As a result, the server
provides a large raster dataset, including more than 1,800 raster layers, through a friendly interface that allow
downloading the landscape file and running forest fire simulations separately using different software in the
entire pan-European territory.

Byl vytvoten novy server pro mapovani paliva prostfednictvim aplikace Google Earth Engine v ramci projektu
FIRE-RES H2020 (https://www.cirgeo.unipd.it/fire-res/app/) pro celé uzemi Evropy. Tento server zahrnoval
soubor krajiny definovany topografickymi rysy, modely paliv v korunové patie a tfidami paliv s prostorovym
rozlisenim 100 m, aktualizovany pro rok 2020. Tyto prostorové datové vstupy jsou vyzadovany pro provadéni
n¢kolika modelovani chovani lesnich pozard. Konkrétné server zahrnoval tii topografické proménné, jako je
nadmoftska vyska (m), sklon (°) a orientace (°) z ALOS 3D world; ¢tyfi atributy korunového patra, jako je vyska
koruny (m), korunovy zapoj (%), vyska spodniho okraje koruny (m) a hmotnostni hustota koruny (kg/m3); a
ttidy paliv definované nazvoslovim Scotta a Burgana. V ptipadé vysky koruny a zapoje koruny byly tyto rastrové
vrstvy ziskany z piedchozich praci, zatimco paliva v korunovém patie a tfidy paliv byly ziskany jako vystup
projektu FIRE-RES pomoci dat vzdaleného prizkumu Zemé, umélé¢ inteligence a alometrickych vztaht. Dale
byla vytvofena mapa nadzemni biomasy a nasledn¢ integrovana jako dalsi vstup do simulace pozaru. Na druhou
stranu byly poskytnuty mapy nejistoty tykajici se paliv v korunach. Celkove server obsahoval 11 rastrovych
vrstev. Metodologie byla harmonizovana pro vSechny zemé EU-27, kde byly rastrové vrstvy registrovany na
stejném referencnim systému a prepracovany na stejné prostorové rozlisSeni. VSechny rastrové vrstvy jsou k
dispozici pro prohlizeni, vyhledavani a stahovani, pfi¢emz informace byly usporadany podle riznych
administrativnich oddild podle nomenklatury izemnich jednotek pro statistiku, a od narodni po provinéni
uroven. Vysledny server poskytuje velky rastrovy dataset, ktery zahrnuje vice nez 1 800 rastrovych vrstev,
prostiednictvim uZzivatelsky ptivétivého rozhrani, které umoziuje stahovani krajinnych udajii a provadéni
simulaci lesnich pozarti samostatn€ pomoci riiznych softwarti na celém uzemi Evropy

Comparing standard and custom fuel models for fire behavior prediction in Austria (Srovnani
standardnich a uzivatelskych palivovych modelt pro predikci chovéani pozart v Rakousku)

Mariana Silva Andrade, Katrin Kuhnen, Mortimer Miiller, Harald Vacik
University of Natural Resources and Life Sciences (BOKU)

Austria’s forest cover approximately 48% of the country, therefore having accurate predictions on fire behaviors
is crucial for effective fire management and planning. Fire behavior modeling is an essential tool for
understanding and managing wildfire risks, especially in areas with diverse vegetation and fuel types. A key
parameter for these models is the fuel model, which describes the physical and chemical properties of surface
fuels. However, standard fuel modes such as those by Scott and Burgan (2005) may not accurately represent the
fuel conditions in the alpine regions of Central Europe as the tree species and litter composition is different. To
address this issue, this study compares the performance of standard versus custom made fuel models in
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simulating wildfire behavior. Using the BEHAVE Plus fire modeling system we compare different fire behavior
outputs (e.g. flame length, rate of spread) under two scenarios: (a) using the standard fuel models from Scott and
Burgan (2005), and (b) using a custom made fuel model that includes empirical field data about fuel properties
collected in a series of field campaigns and results from flammability experiments with different fuel properties.
The simulation runs are conducted for two case study regions (e.g. Wildalpen and Ganserndorf area) with
adjustments made for fuel load and fuel bed depth to better fit local conditions. The model outputs are compared
with real fire incidents that happened in that area in the past (2024 and 2021). This allows us to draw conclusions
on the effect of using different fuel models for estimating fire behavior.

Lesy pokryvaji ptiblizné 48 % Rakouska, proto je pro efektivni zvladani pozarti a planovani, klicové mit piesné
ptedpovédi chovani pozari. Modely chovani pozarh jsou nezbytnymi néstroji pro pochopeni a spravovani rizik
lesnich pozart, zejména v oblastech s rozmanitou vegetaci a druhy paliv. Klicovym parametrem pro tyto modely
je palivovy model, popisujici fyzikalni a chemické vlastnosti povrchovych paliv. Standardni palivové modely,
jako jsou ty od Scotta a Burgana (2005), vSak nemusi pfesné reprezentovat podminky paliva v alpskych
oblastech stfedni Evropy, protoze druhy stromtl a slozeni opadu se 1i§i. Abychom vyfesili tento problém,
porovnava tato studie vykon standardnich a zakézkovych modeld paliv pii simulaci chovani lesnich pozard.
Pomoci systému modelovani pozdrt BEHAVE Plus porovnavadme rizné vystupy chovani pozaru (napt. délku
plamene, rychlost §ifeni) ve dvou scénafich: (a) s pouzitim standardnich modeli paliv podle Scotta & Burgana
(2005) a (b) s pouzitim palivového modelu na miru, ktery zahrnuje empiricka terénni data o vlastnostech paliv
shromézdéna v sérii terénnich vyprav a vysledky experimentti s hotlavosti s riznymi vlastnostmi paliva.
Simulace jsou provedeny pro dvé oblasti pfipadové studie (napi. oblast Wildalpen a Génserndorf) s upravami
podle mnozstvi paliva a hloubky palivového profilu, aby 1épe odpovidaly mistnim podminkam. Vystupy modelu
jsou porovnany se skute¢nymi pozary, ke kterym v dané oblasti doslo v minulosti (2024 a 2021). To nam
umozinuje vyvodit zavéry o vlivu pouziti riiznych palivovych model pro odhad chovani pozaru.

Assessing predictors for dead and live fuel moisture content in Central European forests
(Hodnoceni prediktor obsahu vlhkosti u mrtvého a zivého paliva ve stfedoevropskych lesich)

Johanna Kranz (1), Konrad Bauer (1), Valerio Pampanoni (2), Li Zhao (3), Christopher Marrs (1), Matthias
Mauder (4), Markéta Podébradska (5,6), Marieke van der Maaten-Theunissen (7), Marta Yebra (3), Matthias
Forkel (1)

(1) TUD Dresden University of Technology, Faculty of Environmental Sciences, Junior Professorship in Environmental
Remote Sensing, Dresden, Germany; (2) La Sapienza University of Rome, School of Aerospace Engineering, Earth
Observation Satellite Images Applications Lab, Roma, Italy; (3) The Australian National University, ANU College of
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The moisture content of litter, woody debris and living vegetation controls the ignition and spread of fires and
the composition of fire emissions. Since many forests in Central Europe were not considered fire-prone, very
few observations and knowledge about fuel moisture content (FMC) are available. Here, we evaluate the
representativeness of i) continuous FMC measurements from in situ fuel sticks, ii) a model of litter fuel moisture
(Koba model) and iii) a vapour pressure deficit based model for FMC of litter and woody debris across four
temperate forest sites in Germany. Following this, we investigate fire weather indices from in situ meteorological
or large-scale models and satellite products as potential predictors of live and dead FMC in a correlation analysis
and using univariate generalised additive models (GAM). Our results suggest that continuous 10-hour fuel stick
measurements are predominantly in agreement with litter FMC in coniferous and deciduous stands. The litter
FMC model shows a very high correlation with dead-FMC. Among the components of the fire weather index, the
fine fuel moisture code emerged as the best predictor of fuel stick measurements (GAM performance: R2=0.87,
RMSE=4.1%), reflecting the expected relationship to destructively measured in situ FMC of litter and fine
woody debris. The fire weather index from the European Forest Fire Information System (EFFIS) underestimates
the variability of locally measured fire weather and FMC. To complement ground-based measurements and
advance model-based approaches for FMC of live fuels, we explore a semi-empirical model for microwave
satellite data, e.g. from Sentinel-1 C-band SAR data. Coupled to a dielectric mixing model, we relate
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ecologically important variables of the forest water cycle, such as LFMC and canopy interception, to the
observed microwave signal. The model inversion allows to derive spatio-temporal estimates of LFMC allowing
to advance the monitoring of fire danger in temperate forest ecosystems.

Vlhkost opadanky, padlého mrtvého dfeva a zivé vegetace tidi schopnost vzniceni a §ifeni pozart a nasledné
sloZeni emisi z pozaru. Vzhledem k tomu, Ze mnoho lesi ve stiedni Evropé nebylo povazovano za nachylné k
pozéarim, je k dispozici jen velmi mélo pozorovani a znalosti o obsahu vlhkosti v palivu (fuel moisture content;
FMC). V této studii hodnotime reprezentativnost i) kontinualnich méfeni FMC z in situ palivovych ty¢i, ii)
modelu vlhkosti paliva v opadance (Koba model) a iii) FMC modelu opadanky a mrtvého dfeva zaloZzeného na
deficitu tlaku par na ¢tyfech lokalitach lest mirného pasma v Némecku. Nasledné zkoumame hodnoty indexti
pocasi z in situ meteorologickych nebo velkoskalovych modeli a satelitnich dat jako potencidlni prediktory
FMC Zivé a mrtvé hmoty v korelacni analyze a s vyuzitim zobecnénych aditivnich modeld (GAM). Nase
vysledky naznacuji, Ze kontinualni 10ti hodinova méteni z palivovych ty¢i jsou prevazné v souladu s FMC
opadanky v jehli¢natych a listnatych porostech. FMC model opadanky vykazuje velmi vysokou korelaci s FMC
mrtvé hmoty. Ze slozek indexu pocasi se jako nejlepsi prediktor méfeni z palivovych tyci ukazal kéd vihkosti
jemného paliva (GAM: R2 = 0,87, RMSE = 4,1 %), coz odrazi o¢ekavany vztah k in situ FMC opadanky a
jemnych dievnich zbytki métenych destruktivnim zptisobem. Index pocasi z Evropského informac¢niho systému
o lesnich pozarech (EFFIS) podhodnocuje variabilitu lokalné méteného pocasi a FMC. Abychom doplnili
pozemni méteni a pokrocili v modelovych pristupech k FMC zivého paliva, zkoumame semiempiricky model
pro data z mikrovinnych sateliti, napt. z dat SAR Sentinel-1 v pasmu C. Ve spojeni s dielektrickym smisenym
modelem propojujeme ekologicky dilezité proménné tykajici se cyklu vody v lese, jako je LFMC a korunové
zachyceni, s pozorovanym mikrovinnym signalem. Inverze modelu umoziuje odvodit Casoprostorové odhady
LFMC, coz umoznuje pokro¢ilé monitorovani nebezpeci pozart v ekosystémech lesit mirného pasma.

Vegetation fire management in a large protected area in Germany — The example of Saxon
Switzerland National Park region (Management vegetace po pozarech na velkoploSném chranéném
uzemi v Némecku — ptiklad Néarodniho parku Saské Svycarsko)

Louis Georgi
Nationalpark- und Forstverwaltung Sdchsische Schweiz

The Saxon Switzerland National Park in eastern Germany has faced increasing challenges from vegetation fires,
especially in recent years with prolonged dry periods. As a large protected area with steep terrain, dense forests,
close settlements and high visitor numbers, effective fire management requires clear responsibilities and close
cooperation between different actors. Fire suppression is a municipal task and lies with local fire brigades, while
landowners and the district authority ensure land management and monitoring. The National Park Administration
integrates nature conservation goals into all measures. Practical fire prevention focuses on two pillars: education
and reducing risks near settlements, and infrastructure. Access routes are systematically maintained and
documented in a detailed operations map that classifies paths according to vehicle size and manoeuvrability.
Securing water supply is another essential element, with a network of reservoirs, dry risers, and natural water
sources available to support firefighting. Awareness and prevention also rely on strong communication. The
National Park Ranger Service plays a key role in educating visitors directly in the field, while local newspapers
and social media channels spread information quickly and widely, especially during high-risk periods. Innovative
approaches are being tested as well, including a sensor-based early warning system in a remote valley where
rapid detection is critical. Together, these measures illustrate how fire risk can be managed in a way that respects
the dual mandate of population safety and conservation in a highly sensitive protected area. This presentation
will share practical lessons from Saxon Switzerland National Park on how responsibilities, infrastructure,
communication, and technology can be combined into an effective vegetation fire management system.

Narodni park Saské Svycarsko ve vychodnim Némecku &eli rostoucim problémiim v disledku pozar vegetace,
zejména v poslednich letech s dlouhymi obdobimi sucha. Jako rozsahla chranéna oblast s ¢asto strmym terénem,
hustymi lesy, ptiléhajicim osidlenim a vysokym poctem navs§tévnikd vyzaduje park od riznych aktérd efektivni
zvladani pozard, jasnou odpovédnost a tizkou spolupraci. Haseni pozart je ukolem obce a lezi na mistnich
hasicskych sborech, zatimco vlastnici pozemki a okresni ufad zajist'uji hospodateni na pozemcich a jejich
monitorovani. Sprava narodniho parku integruje do vSech opatieni cile ochrany pfirody. Prakticka prevence
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pozarl se zaméfuje na dva pilife: na vzdélavani a sniZzovani rizik v blizkosti osidleni a na infrastrukturu.
Ptistupové cesty jsou systematicky udrzovany a dokumentovany v podrobné provozni mapé, ktera klasifikuje
cesty podle velikosti a manévrovatelnosti pro vozidla. Zajisténi zdsobovani vodou je dal$im zdsadnim prvkem,
pticemz je k dispozici sit’ nadrzi, suchovodu a ptirodnich vodnich zdrojt pro podporu haseni pozarti. Povédomi a
prevence se také opiraji o silnou komunikaci. Strazni sluzba narodniho parku hraje klicovou roli ve vzdélavani
navstévnikl pfimo v terénu, zatimco mistni noviny a kanaly socialnich médii §ifi informace rychle a pro Sirokou
vefejnost, zejména v obdobich s vysokym rizikem. Testuji se také inovativni pfistupy, véetne systému vcasného
varovani zaloZeného na senzorech v odlehlém udoli, kde je rychla detekce klicova. Tato opatieni spole¢né
ilustruji, jak lze tidit riziko pozard zptisobem, ktery respektuje dvoji mandat bezpecnosti obyvatelstva a ochrany
ptirody ve vysoce citlivé chrdnéné oblasti. Tato prezentace se podéli o praktické poznatky z Narodniho parku
Saské Svycarsko o tom, jak 1ze odpovédnost, infrastrukturu, komunikaci a technologie spojit do efektivniho
systému fizeni pozart vegetace.
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Session 3: Fire on grasslands

The use of prescribed burning in the management of dry grasslands in the Podyji National Park
(Vyuziti fizeného vypalovani pii managementu suchych travnikti v NP Podyji)

Robert Stejskal
Podyji National Park Administration, Znojmo, Czech Republic

The “concentrated management zone” of the Podyji National Park and its protective zone includes various types
of grassland biotopes. From biodiversity protection point of view, dry steppe grasslands and heathlands
consisting of dozens of smaller enclaves, but also larger units, play a crucial role. Despite targeted care, we have
witnessed the progressive degradation of these biotopes in recent decades. The cause of the negative trend is a
complex of factors, the most significant of which are the cessation of grazing and global climate change. The
Podyji NP Administration is trying to use all available management tools to stop the degradation and improve the
condition of steppe grasslands. Very good results have been achieved by the introduction of grazing of large
ungulates (Exmoor pony and re-bred aurochs-like bovines) and the targeted regulation of invasive species. Fire
could be another promising tool for the management of the park’s open habitats. The NP Administration has been
trying to introduce fire into conservation practice practically since its establishment. Prescribed burning was
included in both older plans for the management of grasslands and heathlands and in the current guidelines for
the management of the Podyji NP. Only after the last amendment to the Law on Nature and Landscape Protection
it was possible to start burning from a legislative perspective. In March 2025, the Podyji National Park
Administration carried out controlled burning of two sites with a total area of ca. 1 ha in Havranické viesoviste
(heathlands). The action itself was preceded by the preparation of fire documentation, a burning plan and the
formation of a burning team. The burning was carried out on the basis of the conditions set by the Regional
Directorate of the Fire Department of the South Moravian Region. The target areas, characterized by dry narrow-
leaved and broad-leaved grasslands with variously large groups of invasive woody plants, were defined in the
field by creating protective belts in the form of strips cleared of vegetation using a forestry grinder. Burning was
only possible under precisely defined weather conditions (wind speed and direction, fuel moisture). The target
area was burned by the Podyji burning team in cooperation with local volunteer firefighters from Satov. The
main method was burning against the wind, with smaller parts of the target areas burned downwind. Due to the
nature of the fuel, both target areas did not burn completely, but rather in a mosaic pattern. The overgrowing
woody plants did not burn at all or only in a dry state (dead shoots). However, the scorching caused the above-
ground parts of the woody plants to dry out and produce new shoots. As for the grasslands, the burning
significantly diversified the structure of the vegetation and removed a significant amount of accumulated
biomass. In the following weeks, the burned areas were colonized by a wide spectrum of species of local flora.
The burning benefited, for example, the threatened purple mullein (Verbascum phoeniceum) or the rare
Peucedanum oreoselinum. In contrast to the original grassland character, the overall representation of flowering
plants increased, with a rich representation of Lychnis viscaria, Melampyrum arvense, Linaria genistifolia, and
other herbs. Although targeted studies are lacking, the areas were also an attractive habitat for a number of
invertebrates in the weeks following the burning. Although this was an experiment on a relatively small area,
controlled burning seems to be a suitable and, if the basic rules are followed, a relatively simple tool for
removing old biomass in steppe habitats and restoring grasslands in favor of herbs, including protected and
endangered species. It can be a suitable supplement for management in places where grazing is not sufficiently
intensive or maintenance by mowing is not possible. In grazed locations, occasional burning may be desirable as
a local disturbance with the aim of diversifying the habitat and restarting succession processes.

Soucasti zony soustiedéné péce Narodniho parku Podyji a jeho ochranného pasma jsou riizné typy travnatych
biotopd. Z hlediska ochrany biodiverzity hraji zdsadni Glohu piedevSim suché stepni travniky a viesovisté
tvorené desitkami mensSich enklav, ale i rozsahlej$imi celky. I pres cilenou péci jsme v poslednich desetiletich
sveédky postupujici degradace téchto biotopil. Pfi¢inou negativniho trendu je komplex faktorti, z nichz
nejvyraznéji pasobi predevSim ustup pastvy a globalni klimatické zmény. K zastaveni degradace a zlepSeni stavu
stepnich travnikt se Sprava NP Podyji snazi vyuzivat vSechny dostupné néstroje péce. Velmi dobré vysledky
pfineslo zavedeni pastvy velkych kopytnikli (exmoorsky ki a zpétné Slechtény tur) a cilena regulace invaznich
druhti. Dal$im slibnym nastroje péce o podyjska bezlesi by mohl byt oheit. O zavedeni ohné do ochranatské
praxe se Sprava NP snazila prakticky od svého vzniku. Rizené vypalovani bylo zahrnuto jak ve starsich planech
péce o lokality travnikii a viesovist, tak v platnych zdsadach péce o NP Podyji. Teprve po posledni, tzv. invazni,
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novele zakona o ochrané ptirody a krajiny bylo mozné z hlediska legislativy vypalovani za¢it provadét. V bfeznu
2025 Sprava NP Podyji provedla fizené vypalovani dvou lokalit o celkové plose ptiblizné 1 ha v prostoru
Havranického viesovisté. Samotné akci prfedchézela priprava pozarni dokumentace, planu vypalovani a sestaveni
vypalovaciho tymu. Vypalovani bylo provedeno na zaklad€ podminek stanovenych Krajskym feditelstvim
Hasi¢ského zachranného sboru Jihomoravského kraje. Cilové plochy, charakteru suchych uzkolistych i
Sirokolistych travnikd s riizné velkymi skupinami naletovych drevin, byly v terénu vymezeny vytvoienim
ochrannych past ve formeé pruhil zbavenych vegetace pomoci lesni frézy. Vypalovani bylo mozné jen za piesné
stanovenych povétrnostnich podminek (rychlost a smér vétru, vlhkost paliva). Vypaleni cilové plochy provedl
vypalovaci tym Podyji ve spolupraci s dobrovolnymi hasi¢i méstysu Satov. Hlavni metodou bylo vypalovéni
proti sméru vétru, mensi ¢asti cilovych ploch byly vypaleny po vétru. Obé cilové plochy nehotely diky
charakteru paliva plo$né, ale spiSe mozaikovité. Naletové dieviny nehoiely viibec nebo jen v suchém stavu
(odumfelé vyhony). Sezehnuti vSak zpasobilo zasychani nadzemni ¢asti dievin a produkci nahradnich vyhond.
Co se tyce travnikil, vypalenim doslo k vyraznému zpestieni struktury porostu a odstranéni zna¢ného mnozstvi
nahromadéné biomasy (stafiny). Vypalena mista byla v nasledujicich tydnech bohaté kolonizovana druhy mistni
flory. Na vypaleni pozitivné zareagovala naptf. ohrozena divizna brunatna (Verbascum phoeniceum) nebo
vzacngj$i smldnik olesnikovy (Peucedanum oreoselinum). Oproti pivodné travnatému charakteru se zvysila
celkova kvétnatost ploch s bohatym zastoupenim smolnicky obecné, cernyse rolniho, Inice kru€inkolisté a
spoustou dalsich bylin. I kdyz cilené studie chybi, plochy byly v nasledujicich tydnech po vypaleni atraktivnim
biotopem také celé fady bezobratlych. I kdyZ se jednalo o experiment na pomérné malé plose, fizené vypalovani
se jevi jako vhodny a pfi dodrzeni zdkladnich pravidel relativné jednoduchy néstroj k odstranéni statiny ve
stepnich porostech a obnove travniho porostu ve prospéch bylin, véetné chranénych a ohrozenych druhti. Mtze
byt vhodnym doplikem péce na mistech, kde neprobiha dostate¢né intenzivni pastva nebo neni mozna udrzba
seCenim. Na pasenych lokalitach miize byt ob¢asné vypaleni Zadouci lokalni disturbanci s cilem zpestieni
biotopu a znovunastartovani sukcesnich pochodt.

Practical experience with the use of fire as a management measure in the Palava Protected
Landscape Area (Praktické zkuSenosti s vyuzitim ohn¢ jako managementového opatieni v CHKO
Palava)

Jifi Kmet

Nature Conservation Agency of the Czech Republic (AOPK CR), Pdlava Landscape Protection Area Administration, Czech
Republic.

The management of target species and biotopes in the Palava Protected Landscape Area is relatively demanding
and expensive. In order to ensure suitable conditions for the existence of a wide range of species and at the same
time reduce the costs of managements, we decided to start using prescribed burning in 2018. By 2025, we have
recorded the prescribed burning of a total of more than 12 ha of mainly dry steppe grasslands and xerophilic
shrubs in 135 sub-plots. Trained employees of the Czech Nature Conservation Agency (AOPK CR) always
participate in the preparation and implementation of the burning, and the local fire brigade is informed in
advance about all burning events and locations. From the practical experience achieved so far, we perceive the
following as essential: the need to monitor the weather forecast several days in advance and choose the
appropriate time of a day, to know the location and its relief in detail, not to burn under wind stronger than 4 m/s,
to use existing fire barriers and create our own barriers, to prioritize burning smaller areas over continuous areas
and to use counterfire in justified cases. The success of burning is significantly influenced by the climatic
conditions in the previous season and also by the management that took place on the location - during very dry
growing seasons or when burning shortly after management, there is usually not enough old biomass on the area
and burning is therefore more difficult. It is similarly problematic if the old biomass is covered by hoarfrost,
snow residues or dew. So far, we have only carried out controlled burning within our protected area outside the
growing season (December - March) and we have accurately documented the vast majority of areas using drone
images. Since we limit our burning to the winter months and early spring, great time flexibility is required, as the
number of days with suitable weather conditions usually does not exceed 10 during all four months. Although
burning takes place either in direct cooperation with the Czech fire department as part of a pre-planned exercise
of professional and volunteer firefighters, or after an official report of brush burning and provision of assistance,
we prioritize locations with little public interest. From a financial point of view, burning seems to be a very cost-
effective alternative or supplement to standard types of habitat management.
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Péce o predméty ochrany CHKO Pélava je pomérné narocné a nakladna. Abychom dokézali zajistit vhodné
jsme se v roce 2018 zacit vyuzivat fizené¢ho vypalovani. Do roku 2025 evidujeme fizené vypaleni celkove vice
nez 12 ha prevazné€ suchych stepnich travnikt a xerofilnich kiovin na 135 dil¢ich plochach. Na ptipravé a
realizaci vypalovani se vzdy podileji patii¢né proskoleni a vybaveni zaméstnanci AOPK CR a o viech terminech
a lokalitach vypalovani je pfedem informovan HZS CR. Z praktickych zkugenosti, které byly doposud ziskany,
vnimame jako podstatné zejména: nutnost sledovat predpoveéd’ pocasi n€kolik dni ptedem a volit vhodnou denni
dobu, detailné znat lokalitu a jeji reliéf, nevypalovat pfi siln€j$im vétru nez 4 m/s, vyuzivat existujicich
protipozarnich bariér nebo vytvaret bariéry vlastni, uptfednostiiovat vypalovani mensich ploch pted plochami
souvislymi a v opodstatnénych piipadech vyuzivat protiohen. Usp&§nost vypalovani vyznamné ovliviiuji
klimatické podminky v pfedchozi sezoné a rovnéz management, ktery na lokalité probihal — béhem velmi
suchych vegetacnich sezon nebo pti vypalovani kratce po managementu nebyva na ploSe dostatek stafiny a

rosa. Rizené vypalovani jsme v ramci naseho pracovisté doposud realizovali vzdy pouze mimo vegetacni obdobi
(prosinec — bfezen) a naprostou vétSinu ploch jsme presn¢ zdokumentovali pomoci snimki z dronu. Vzhledem

k tomu, Ze se pfi vypalovani omezujeme pouze na zimni mésice a brzké jaro, je nutnd velka ¢asova flexibilita,
nebot’ pocet dnti kdy jsou vhodné povéetrnostni podminky, obvykle neptesahuje 10 béhem vSech Ctyt mésicii.
PiestoZe vypalovani probiha bud’ v piimé spolupraci s HZS CR v ramci pfedem naplanovaného cviceni
profesionalnich a dobrovolnych hasici, nebo po oficialnim nahlaseni paleni klestu a zajiSténi asistence,
uptednostitujeme lokality stranou z4jmu vefejnosti. Z financniho hlediska se vypalovani jevi jako cenové velmi
prizniva alternativa ¢i doplnék ke standardnim typiim fizené péce o biotopy.

Promoting predatory arthropod diversity through fire and vegetation heterogeneity in dry
grasslands (Podpora diverzity bezobratlych predéatort v suchych travnicich prostiednictvim ohné a
vegetacni heterogenity)

Toma§ Hamidk (1,2), Ondiej Kosuli¢ (3), Jan Sebesta (4), Marton Zoltan Szabé (2), Robert Gallé (2,5)

(1) Department of Forest Ecology, Faculty of Forestry and Wood Technology, Mendel University in Brno, Brno, Czech
Republic; (2) ‘Lendiilet’ Landscape and Conservation Ecology, Institute of Ecology and Botany, MTA—HUN-REN Centre for
Ecological Research, Vacratot, Hungary, (3) Department of Forest Protection and Wildlife Management, Faculty of
Forestry and Wood Technology, Mendel University in Brno, Brno, Czech Republic, (4) Department of Forest Botany,
Dendrology and Geobiocoenology, Faculty of Forestry and Wood Technology, Mendel University in Brno, Brno, Czech
Republic; (5) MTA-SZTE ‘Momentum’ Applied Ecology Research Group, Szeged, Hungary

Temperate dry grasslands host diverse communities of predatory arthropods, yet their biodiversity is increasingly
threatened by habitat degradation following the abandonment of traditional land-use practices. In many regions,
restoring such practices is unfeasible or economically unsustainable, highlighting the need for an alternative,
cost-effective, and ecologically sound management strategy. Prescribed burning has emerged as a promising tool
to reduce accumulated biomass and limit shrub encroachment. However, scattered shrubs can also enhance
habitat heterogeneity and buffer arthropods against climate extremes. Despite its growing use, the indirect effects
of prescribed burning on invertebrate predators mediated through changes in vegetation structure remain poorly
understood. In this study, we examined how prescribed burning, in combination with the presence of common
hawthorn shrubs (Crataegus monogyna Jacq.), affects environmental conditions (i.e., litter cover and plant
species richness) and the assemblages of spiders and ground beetles in temperate dry grasslands of the
Dunajovice Hills National Nature Monument, Czech Republic. Predatory arthropods were sampled using pitfall
traps across six sites, covering four treatments: burnt patches, burnt patches beneath hawthorn, control patches,
and control patches beneath hawthorn. We recorded 1,703 spiders (107 species), 291 ground beetles (35 species),
and 126 species of vascular plants. Burnt patches strongly favoured xerothermophilous spider species, including
several species of conservation concern. In contrast, burnt patches beneath hawthorns supported assemblages of
moisture- and shade-tolerant spider species, resulting in higher trait diversity (RaoQ). Control patches supported
a greater proportion of shade-tolerant ground beetle species compared to burnt patches. Plant species richness
was positively associated with spider species density, independent of treatment. Our findings demonstrate that
prescribed burning can enhance predatory arthropod biodiversity in temperate dry grasslands, particularly when
combined with the retention of scattered hawthorn shrubs.

25



Suché travniky mirného pasma hosti rozmanita spolecenstva bezobratlych predatort, jejichz biodiverzita je vSak
¢im dal vice ohrozena degradaci stanovist’ v diisledku opusténi tradi¢niho hospodateni. Obnova tradi¢niho
hospodarteni je v mnoha oblastech neproveditelna nebo ekonomicky neudrzitelna, coz zdaraziuje potiebu
alternativnich, ekonomicky efektivnich a ekologicky vhodnych managementovych opatteni. Jednim z
perspektivnich nastrojli se ukazuje byt fizené vypalovani, které redukuje nahromadénou biomasu a omezuje
Sifeni ketti. Zaroven vsak rozptylené kefe mohou zvysSovat heterogenitu stanovisté a zmirniovat dopady
klimatickych extrému na bezobratlé. Navzdory rostoucimu vyuziti fizeného vypalovani zistavaji jeho nepfimé
efekty na bezobratlé predatory, zprostfedkované zmeénami ve vegetacni struktufe, malo prozkoumany. V této
studii jsme zkoumali, jak fizené vypalovani v kombinaci s pfitomnosti hlohu jednosemenného (Crataegus
monogyna Jacq.) ovliviiuje prostfedi (tj. mnozstvi stafiny a druhovou bohatost rostlin) a spolecenstva pavouki a
stievlikli v suchych travnicich narodni ptfirodni paméatky Dunajovické kopce. Bezobratli predatoii byli
odchytavani pomoci zemnich pasti na Sesti lokalitach ve ctyfech typech zasahii: vypalené plosky, vypalené
plosky pod hlohem, kontrolni plosky a kontrolni plosky pod hlohem. Celkem jsme odchytili 1 703 jedinct
pavoukt (107 druhti), 291 jedinct stfevlikt (35 druhti) a 126 druhti cévnatych rostlin. Vypalené plosky
podporovaly zejména suchomilné druhy pavoukd, véetné nékolika ochranatsky vyznamnych druhii. Naopak
vypalené plosky pod hlohem podporovaly spolecenstva vihkomilnych a stinomilnych pavouk, coz vedlo k vyssi
diverzité vlastnosti druhii (RaoQ). Kontrolni plosky mély vyssi zastoupeni stinomilnych druhti stfevlikii nez
plosky vypalené. Druhova bohatost rostlin byla pozitivné spojena s druhovou hustotou pavouki, nezavisle na
typu zasahu. NasSe vysledky ukazuji, ze fizené vypalovani mize piispét ke zvyseni biodiverzity bezobratlych
predatorti v suchych travnicich, zejména pokud je kombinovano se zachovanim rozptylenych hlohti.

The legacy of wildfires: Grassland vegetation recovery in burned grasslands and differently
managed firebreaks (Dédictvi pozari: Regenerace travinné vegetace na spalenych loukach a v
protipozarnich pasmech s riiznym managementem)

Balazs Dedk (1), Kristof Siiveges (1), Szilvia Géri (2), Istvan Kapocsi (2), Orsolya Valko (1)

(1) Lendiilet Seed Ecology Research Group, Institute of Ecology and Botany, HUN-REN Centre for Ecological Research,
Vacratot, Hungary; (2) Hortobagy National Park Directorate, Debrecen, Hungary.

Climate change-induced drought events are increasing the frequency and severity of wildfires in Central
European grasslands. Although fire is a natural disturbance in many grassland ecosystems, the changing wildfire
regimes can lead to unfavourable changes in vegetation structure and species composition and pose serious risks
to humans. Here we monitored post-fire vegetation dynamics in burnt pristine and restored loess grasslands, and
in firebreaks created as emergency response during a wildfire in July 2022 (Hortobagy National Park, Hungary).
We investigated three firebreak management scenarios: (i) tilled only; (ii) tilled and rolled to smoothen the soil
surface; and (iii) tilled, rolled, and sown with Festuca pseudovina. Adjacent unburnt reference grasslands were
also surveyed. Vegetation was assessed in 1m2-sized plots (two habitat types x three sites x five scenarios X six
plots; N=180) in three consecutive years (2023-2025) following the fire. To analyse vegetation changes, we
applied GLMMs, PCA, and PERMANOVA. Due to the low severity of the wildfire, species composition in the
burnt grasslands was only mildly affected, with moderate weed encroachment observed in Yearl. In contrast,
vegetation on the firebreaks showed strong divergence from reference grasslands, with high species richness and
cover of disturbance-tolerant and weedy species that were suppressed in later years by perennial grassland
species. Typical grassland species colonized the firebreaks rapidly from the soil seed bank and seed rain;
however, their richness and cover remained below reference levels. The effects of fire and soil disturbance were
more pronounced in the less stable, restored sites suggesting their lower resilience compared to pristine
grasslands. Sowing of the dominant grass facilitated vegetation recovery on the firebreaks, whereas rolling had
no significant effect compared to the till-only treatment. When the creation of firebreaks is inevitable during
emergency response, seed sowing can aid grassland recovery if target species are missing from the surroundings.

Sucha vyvolana zménou klimatu zvySuji ¢etnost a severitu pozard ve sttedoevropskych travnich porostech.
Ackoli pozary piedstavuji prirozené disturbance v mnoha travnich ekosystémech, ménici se mira vyskytu a sily
lesnich pozari mohou vést k neptiznivym zménam ve struktufe vegetace a v druhovém slozeni a predstavovat
vazna rizika pro ¢loveka. V této studii jsme sledovali dynamiku vegetace po pozaru ve vypalenych nedotéenych
a obnovenych sprasovych travnich porostech a v protipozarnich pruzich vytvorenych v reakci na pozar v
cervenci 2022 (Narodni park Hortobagy, Mad’arsko). Zkoumali jsme tii zpisoby managementu protipozarnich
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pruhd: (i) pouze orba; (ii) orba a valcovani pro uhlazeni povrchu pidy; a (iii) orba, valcovani a oseti kostfavou
obecnou (Festuca pseudovina). Dale byly zkoumany sousedni nespalené referencni travni porosty. Vegetace byla
hodnocena na plochéch o velikosti Im2 (dva typy stanovist’ x tfi lokality % pét scénari x Sest ploch; N=180) ve
ttech po sobé jdoucich letech (2023-2025) po pozaru. Pro analyzu zmén vegetace jsme pouzili metody GLMM,
PCA a PERMANOVA. Vzhledem k nizké severité pozaru bylo druhové slozeni ve spalenych travnich porostech
ovlivnéno pouze mirn¢, v 1. roce byl pozorovan mirny nartst dvoudéloznych rostlin. Naproti tomu vegetace na
protipozarnich pasech vykazovala silnou odliSnost od referen¢nich travnich porosti, vysokou druhovou bohatost
a pokryvnost rané sukcesnich druht a dvoudéloznych druhti, které byly v pozd€jsich letech potlaceny vytrvalymi
druhy travnich porostl. Typické druhy travnich porostii rychle kolonizovaly protipozarni pasy ze semenné banky
v pidé, piipadné ze semenného dests; jejich bohatost a pokryvnosti viak ziistaly pod referenéni urovni. Uginky
pozéru a naruseni ptidy byly vyraznéjsi na méné stabilnich, obnovenych lokalitach, coz naznacuje jejich nizsi
odolnost ve srovnani s nedotcenymi pivodnimi travnimi porosty. Vysev dominantni travy usnadnil obnovu
vegetace na protipozarnich pasech, zatimco valcovani nemélo zadny vyznamny vliv ve srovnani s pouhou
orobou. Pokud je vytvareni protipozarnich pasti béhem zéasahu proti pozaru nevyhnutelné, mize vysev semen
napomoci obnové travnich porostt, pokud v okoli chybi cilové druhy.

The influence of fuel species composition and calorific value on modeled fire behavior: A case
study from the Brdy Protected Landscape Area (Vliv druhové skladby a vyhfevnosti vegetaéniho
paliva na modelované chovani pozéru: ptipadova studie z CHKO Brdy)

Jan Hora
VSB-TU Ostrava, Faculty of Safety Engineering, Czech Republic.

This study focuses on the relationships between vegetation fuel species composition, calorific value, moisture
parameters, and ash content, as well as the accuracy of fire behavior predictions during prescribed burn
modeling. In the heathlands of the Jordan impact area within the Brdy Protected Landscape Area (PLA), samples
of dominant plant species (Calluna vulgaris, Vaccinium myrtillus, Molinia caerulea) were collected. Their
calorific values (16.3—18.7 MJ/kg) and moisture characteristics (21-58%) were determined and used to create
localized fuel input parameters in the FlamMap environment. These were then compared with simulations
utilizing standard North American fuel models based on Anderson's classification (e.g., FM 5, FM 7). The results
showed that using standard Anderson models in this area caused a significant overestimation of fire intensity,
often exceeding 10,000 kW/m. In contrast, models based on actual, site-specific data predicted much lower
values, typically under 3,000 kW/m. These findings indicate that the species composition and the energetic
properties of fuels—such as heat of combustion, burn rate, and moisture content—play a crucial role in
influencing modeling outcomes. Although these conclusions are specific to the conditions in the Brdy PLA, they
emphasize the broader need for local validation of fuel models across different habitat types. Uncritically
applying foreign models without site-specific verification can result in inaccurate predictions—Ilike
overestimating fire intensity, misjudging fire spread, or planning ineffective prescribed burns.

Prispévek se zamétuje na analyzu vztahii mezi druhovym sloZenim vegetac¢niho paliva, jeho vyhfevnosti,
vlhkostnimi parametry a pfipadné obsahem popela a presnosti predikce chovani pozaru pii modelovani fizeného
vypalovani. V ramci ptipadové studie na viesovistich dopadové plochy Jordan v CHKO Brdy byly odebrany
vzorky dominantnich druhti vegetace, u nichz byla stanovena vyhfevnost (16,3—18,7 MJ/kg) a vlhkostni
charakteristiky (21-58 %). Tyto udaje slouzily k sestaveni lokalizovanych palivovych vstupnich parametrii v
prostiedi FlamMap a nasledn¢ byly porovnany se simulacemi vyuzivajicimi standardni severoamerické palivové
modely podle Andersona (napt. FM 5, FM 7). Vysledky ukazuji, Ze aplikace standardnich Andersonovych
modelil vedla ve sledované lokalité¢ k vyraznému nadhodnoceni intenzity pozaru (¢asto >10 000 kW/m), zatimco
modely vychazejici z realnych lokélnich dat predikovaly podstatné nizsi hodnoty (<3 000 kW/m). Zjisténi
potvrzuji, ze druhové sloZeni a fyzikalné-energetické vlastnosti vegetacniho paliva — zejména spalné teplo,
rychlost hofeni a vlhkost — zasadnim zpusobem ovliviiuji vystupy modelovani pozarniho chovani. Piestoze jsou
vysledky vazany na podminky CHKO Brdy, naznacuji $ir$i potfebu lokalni validace palivovych modeli v
ruznych typech stanovist. Univerzalni aplikace zahrani¢nich modeli bez ovéteni mize vést k nepfesnostem,
napiiklad k nadhodnoceni intenzity pozaru, nespravnému odhadu rychlosti jeho $ifeni ¢i neefektivnimu
planovani zasaht pii fizeném vypalovani.
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Session 4: Fire effects on abiotic systems

Chemistry of surface runoff in the Sucha Béla catchment — Acidification induced by post—fire
mineralization of soil nitrogen (Chemismus povrchového odtoku povodi Suchd B¢la — acidifikace
zpusobena pozarovou mineralizaci piidniho dusiku)

Jakub Hruska (1,2,), David Zumr (3), Anna Lamacova (1,2), Tomas Navratil (4), Miloslav Devetter (5)

(1) Ceska geologicka sluzba; (2) Ustav vyzkumu globdlni zmény AV CR; (3) Stavebni fakulta CVUT: (4) Geologicky tistav
AV CR; (5) Ustav piidni biologie a biogeochemie, Biologické centrum AV CR.

In the Sucha B¢la stream catchment, where tree vegetation, litter and part of the organic soil burned extensively,
the composition of surface runoff has been monitored since January 2023. There are very high nitrate
concentrations (average 20.3 mg/l), and no time trend has been observed in them so far. The origin of nitrates is
mainly in the mineralization of soil organic matter during the fire. The measured concentrations correspond to
short-term maxima measured during other types of mineralization of organic soils. For example, during the
dieback of mature forests due to bark beetle gradation in the Pleiné Lake catchment in the Sumava Mountains
around 2008, or during forest felling following dieback of forest due to acid rains in the 1980s in the Jizera
Mountains. However, the measured concentrations are an order of magnitude higher than those observed after
fires in other temperate forests, for example in North America. The reason behind is probably, apart from the low
runoff which concentrates dissolved substances into a smaller volumes of water, the historically high nitrogen
deposition in the area which especially in the 1970s and 1980s led to a significant enrichment of the organic
layers of soils with organic nitrogen compounds (and a shift of the C/N ratio to low values). After the fire, a
larger amount of mineral (nitrate) nitrogen was released than in other areas of temperate forests. High nitrate
concentrations cause significant acidity of the water - the average pH = 4.68, with a minimum of pH = 4.45.
These values cause a high mobilization of toxic aluminum (average 0.88 mg/l) from clay minerals of the soil and
the stream is thus toxic to fish and other biota such as many species of benthos in the current conditions. Due to
the ephemeral nature of the Such4 Béla stream, we have started monitoring the chemistry of the right-bank
tributary in the basin in the area of interest. The spring feeding the tributary does not dry up, and represents the
dynamics of water chemistry from deeper soil horizons in the area of the burnt out area. The average pH of the
tributary is 4.67, the nitrate concentration is on average 10.5 mg/l, and the reduced pH leads to an increased
concentration of aluminum ions (0.42 mg/1).

V povodi Suché Bélé¢, kde plosné shofela stromova vegetace, hrabanka a ¢ast organické ptdy, je slozeni
povrchového odtoku monitorovano jiz od ledna 2023. Jsou zde velmi vysoké koncentrace dusi¢nanti (prameér
20,3 mg/1), a nebyl v nich dosud pozorovan zadny ¢asovy trend. Plivod dusi¢nanti je zejména v mineralizaci
organické hmoty piid béhem pozaru. Namétené koncentrace odpovidaji kratkodobym maximiim zmeéfenym pii
jinych typech mineralizace organickych ptid. Naptiklad pti thynu dospé€lého lesa vlivem kiirovcové gradace v
povodi Plesného jezera na Sumavé okolo roku 2008, nebo vykaceni lesa pii thynu vlivem kyselého desté v 80.
letech 20 stoleti v Jizerskych horach. Namétené koncentrace jsou ale fadoveé vétsi, nez jaké byly pozorovany po
pozarech v jinych temperatnich lesich, naptiklad v Severni Americe. Dlivodem je zfejmé, mimo nizkého odtoku,
ktery rozpusténé latky koncentruje do mensiho mnozstvi vody, historicky vysoka depozice dusiku, ktera zejména
v 70. a 80. letech 20. stoleti vedla k zasadnimu obohaceni organickych vrstev ptid o organické slouceniny dusiku
(a posunu C/N poméru k nizkym hodnotam). Po pozéru se tedy uvolnilo véts§i mnozstvi mineralniho
(dusi¢nanového) dusiku, nez v jinych oblastech temperatnich lesti. Vysoké koncentrace dusi¢nanti zptisobuji
znac¢nou kyselost vody — primér je pH = 4,68, s minimem pH = 4,45. Tyto hodnoty zptisobuji vysokou
mobilizaci toxického hliniku (primér 0,88 mg/1) z jilovych mineralii piid a potok je tak v soucasnych
podminkach toxicky pro ryby i dalsi biotu jako naptiklad mnoho druhti bentosu. Vzhledem k efemérnimu
charakteru toku Sucha Béla jsme v zajmovém tzemi zah4jili sledovani chemismu pravobiezniho pfitoku v
povodi. Pramen napajejici ptitok nevysycha, a reprezentuje dynamiku chemismu vody z hlubsich pidnich
horizontti v oblasti spalenisté. Primérné pH pfitoku je 4,67, koncentrace dusi¢nanti primémeé 10,5 mg/l, a
snizené pH vede ke zvySené koncentraci hlinikovych iontt (0,42 mg/l).
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Post—fire hydrological regime and runoff modelling in the Sucha Béla catchment (Hydrologicky
rezim po pozaru a modelovani odtoku v povodi Suché Bél¢)

David Zumr, Halil Yildiz, Tomas Laburda, Petr Kavka
Faculty of Civil Engineering, CVUT v Praze, Prague, Czech Republic

In 2022, a large-scale forest fire affected the Bohemian Switzerland National Park, altering the hydrological
balance of several small forested catchments. This study focuses on the Sucha Béla catchment, where we assess
the post-fire hydrological regime during the early stages of ecosystem recovery. Field monitoring included
discharge observations in an intermittent stream, repeated measurements of topsoil hydraulic conductivity, and
land cover mapping through UAV surveys. To evaluate subsurface conditions, we conducted Electrical
Resistivity Tomography (ERT) surveys to characterize soil and regolith stratification. Runoff response was
simulated using the HEC-HMS model, integrating updated land cover data and post-fire soil hydraulic
parameters. Preliminary results demonstrate that the model can reflect the intermittent discharge pattern and
capture changes in runoff behavior following the fire.

V roce 2022 zasahl Narodni park Ceské Svycarsko rozsahly lesni pozar, ktery zménil hydrologickou rovnovahu
v nékolika malych povodich. Tato studie se zamétuje na povodi Suché B¢l¢, kde hodnotime hydrologicky rezim
po pozaru béhem faze obnovy ekosystému. Terénni monitoring zahrnoval méfeni pratokd v intermitentnim
vodnim toku, opakovana méteni hydraulické vodivosti svrchni vrstvy piidy a mapovani vegetaéniho pokryvu.
Pro posouzeni podpovrchovych pomért byla provedena elektricka rezistivni tomografie (ERT), ktera pomohla
charakterizovat stratifikaci ptidniho profilu. Odezva povodi na srazky byla modelovana pomoci systému HEC-
HMS s vyuzitim aktualizovanych dat o pokryvu tzemi a parametr pidy po pozaru. Predbézné vysledky ukazuji,
ze model dokaze zachytit intermitentni charakter odtoku a zmény v jeho chovani po pozaru.

Effect of fire on water regime (VIiv pozaru na vodni rezim)
Tomas Weiss, Simona Mrézkova, Jifi Bruthans, Jakub Mares§, Ondie;j Salek
Charles University, Faculty of Science/Univerzita Karlova, Prirodovédecka fakulta, Prague, Czech Republic.

A large-scale fire in Bohemian Switzerland National Park provided a unique opportunity to study the water
regime of sandstone outcrops and selected catchments. Over two years of monitoring, we described changes in
moisture regime of sandstone rocks and the runoff regime from fire-affected catchments, spanning from
immediately post-fire to the establishment of two-meter-tall birch succession. Understanding these post-
disturbance water dynamics is increasingly vital given the rising frequency of extreme weather events linked to
climate change. Our findings reveal a clear impact on the moisture regime of sandstone outcrops. Fire-affected
sites exhibited higher and more variable moisture content at various depths, compared to the less variable, and
generally lower moisture levels in unburnt areas, where intact vegetation provided shading and more stable
microclimatic conditions. The evaporation front in burnt areas was pushed to greater depths. Vegetation plays a
dual role: it shades surfaces, reducing evaporation, but also increases transpiration, potentially reducing overall
water infiltration. A notable drop in moisture in summer 2024, the lowest observed, coincides with the growth of
pioneering woody plants and likely increased water uptake, combined with high temperatures and low rainfall.
Surprisingly, the monitoring of streamflow revealed no drastic increase in surface runoff immediately after the
fire, even with most catchments devoid of vegetation. While peak flows were observed during the first winter,
the soil's infiltration capacity likely recovered quickly, showing no significant hydrophobic properties observed
in some other post-fire studies. Reduced evapotranspiration likely contributed to higher flows in the lower parts
of the Suchd B¢la stream. The highly permeable sandstone bedrock plays a crucial role, leading to significant
subsurface flow in the studied catchments. Future research should continue monitoring runoff as vegetation re-
establishes to better quantify evapotranspiration impacts.

Rozsahly pozar, ktery zasahl vyznamnou &ast Narodniho parku Ceské Svycarsko, umoznil ojedinglé studium
vodniho rezimu v piskovcovych vychozech a vybranych povodich. Monitoring probihal po dobu vice nez dvou
let s cilem popsat zmény vlhkostniho rezimu piskovcovych skal a rezim odtoku z pozarem ovlivnénych povodi.
Zachycené obdobi zahrnuje fazi kratce po pozaru az do doby, kdy vegetacni sukcese dosahla stadia asi
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dvoumetrovych btiz. Pochopeni hydrologickych procest po disturbancich nabyva s rostouci Cetnosti extrémnich
meteorologickych jevl v souvislosti s klimatickou zménou stéle vétsiho vyznamu. NasSe zjisténi odhaluji jasny
dopad na vlhkostni rezim piskovcovych vychozl. Na lokalité zasazené pozarem byla vlhkost pomérné vyssi a s
vy$8i proménlivosti hodnot, oproti méné€ proménlivym a obecné niz$im Grovnim vlhkosti na lokalité nezasazené
pozarem, kde vzrostla vegetace zajist'ovala zastinéni a stabiln€jsi mikroklimatické podminky. Vyparova fronta v
oblasti zasazené pozarem byla zatlacena do vétSich hloubek. Je zjevné, Ze vegetace plni dvé protichiidné funkce
z hlediska vlhkosti piskovcovych vychozi: jednak cloni piskovcové povrchy pied oslunénim a vétrem, ¢imz z
nich snizuje vypar, a jednak zvysuje transpiraci z piidy a rozpukaného piskovce, ¢imz snizuje celkové mnozstvi
se shoduje s riistem naletovych dievin a pravdépodobnym pocinajicim odbérem vody vegetaci, kombinovanym s
vysokymi teplotami a nizkymi srdzkami. Pfekvapenim monitoringu pritoku bylo, ze po pozéru, kdy bylo témet
celé povodi Dlouhého dolu a Suché Bel¢ bez vegetace, nedoslo k razantnimu zvySeni povrchového odtoku.
Pouze béhem prvni zimy dochézelo k vyssi cetnosti vrcholovych pratokt. Infiltra¢ni schopnost pidniho profilu
byla pravdépodobné také rychle obnovena a ptdni zéna méla nizké nebo zddné hydrofobni vlastnosti, takze
intenzivné se vsakujici vodé nekladla vyznamny odpor. Snizena evapotranspirace se pravdépodobné projevila v
dolni ¢asti Suché Bélé, kde byly vyssi prutoky oproti toklim nezasazenym. Ukazalo se také, Ze v oblasti NP
Ceské Svycarsko ma zasadni roli pro odtok hrubozrnné piskovcové podlozi, které umoziiuje vysokou
propustnost a vyznamné ztraty vody z povrchovych tokti do podzemi. Budouci vyzkum by mél pokracovat ve
sledovani odtoku, nebot’ s postupnou obnovou vegetace dojde i k proméné evapotranspiracnich podminek,
jejichz vliv bude mozné 1épe kvantifikovat.

Effects of wildfire on sandstone outcrops, Bohemian Switzerland NP (Dopad pozaru na piskovcové
skalni utvary v Narodnim parku Ceské Svycarsko)

Michal Filippi (1), Jiti Adamovic (1), Martin Slavik (2), Petr Mikysek (1), Tomas§ Weiss (2), Jakub Mares (2),
Jifi Bruthans (2), Jan Rohovec (1)

(1) Institute of Geology of the Czech Academy of Sciences, Prague, (2) Charles University, Faculty of Science, Prague.

The impact of wildfires on natural sandstone rock exposures remains a poorly studied topic. Using
unconventionally combined, yet mutually complementary approaches (time-lapse photo documentation, in situ
moisture and tensile strength measurements, instrumental mineralogical research, heat transfer-, internal
moisture boiling- and steam pressure modelling, and thermal desorption of mercury) was used to characterize
changes that occurred in sandstone cliffs. At the same time, possible contributing factors were discussed and the
future development of sandstone cliffs was predicted. Despite significant changes in the colour of the affected
rock, only minor changes in mineralogy were detected. These mainly concern the local reorganization of the
kaolinite structure and the oxidation of iron not only in clay minerals, but also in accessory Fe-rich minerals such
as amphiboles or biotite. Colour changes, results of the mineralogical study, and mercury thermal desorption data
indicate temperatures on the surface and near the subsurface of the rocks in the range of 250-310 °C. It was
further found that the effect of fire on long-term rock moisture is negligible and that the negative effect on rock
strength is also inconclusive, i.e., except for fully or partly detached rock parts. The most obvious manifestation
of fire is spalling of rock flakes and their subsequent disintegration into sand. This process results in a significant
contribution of sand-sized material to fire-damaged soil, thus slowing its recovery. 4,305 kg of sandstone mass
was wasted in the study area of approx. 1,165 m2. The impact of fire on cavernous weathering forms
(honeycombs) is quite destructive at a local scale.

V piipadé pozaru v Ceském Svycarsku z Eervence 2022 byl pouzit soubor nekonvenénich, ale vzajemné se
doplnujicich metod, které charakterizuji zmény na povrchu piskovcovych skal v souvislosti s t¢inky pozaru
(Casosbérna fotodokumentace, méfeni vlhkosti in situ a tahové pevnosti, stanoveni mineralnich fazi, modelovani
prenosu tepla a vlhkosti, termalni desorpce rtuti). Na zéklad¢ toho lze diskutovat faktory, které ke zménam vedly,
i jejich mozny Géinek do budoucna. I pfes vyraznou barevnou zménu byly zjistény jen malé mineralogické
zmeény, jako lokalni transformace kaolinitu a oxidace Zeleza v jilovych mineralech a akcesorickych slozkach
horniny. Na zéklad¢ identifikovanych zmén Ize soudit na teploty na povrchu nebo mélce pod skalnim povrchem
mezi 250-310 °C. Vliv ohné na dlouhodobou vlhkost horniny je zanedbatelny, vétsi vliv nemaji ani zmény v
pevnosti. Nejvyrazngj$im jevem je odlamovani povrchovych skalnich Supin a jejich nasledny rozpad na pisek: na
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sledovanych plochach ca. 1165 m2 tak doslo k opadu 4305 kg horniny. Lokaln¢ byl zaznamenan vyrazny vliv
ohn¢ na destrukci drobnych zvétravacich tvart (vostiny).

Large forest fire in temperate Europe: postfire patterns in soil nutrients and microorganismal
assemblages (Velky lesni pozar v temperatni Evropé: zmény v pidnich zivinach a mikrobialnich
spolecenstvech)

Vojtéch Lanta (1), Jifi Dolezal (1), Klara Rehdkova (1), Zuzana Chlumska (1), Lukas Cizek (2), Alena
Suchackova Bartonova (2), Petr Kohout (3), Adam T. Ruka (1)

(1) Institute of Botany, Czech Academy of Sciences, Prithonice, Czechia; (2) Institute of Entomology, Biology Centre, Czech
Academy of Sciences, Ceské Budéjovice, Czechia, (3) Institute of Microbiology, Czech Academy of Sciences, Praha,
Czechia.

Forest fires alter the soil organic horizon, disrupt nutrient pools, impact soil microorganism communities and
affect their postfire recovery. However, studies on fire effects in European temperate forests remain limited. To
address this gap, we investigated soil nutrient changes and microbial community recovery in the first year after a
wildfire in Bohemian and Saxon Switzerland National Parks. We compared three forest types: broadleaf stands
dominated by fire-sensitive Fagus sylvatica, coniferous forests with fire-adapted Pinus sylvestris and Picea abies
plantations previously affected by a bark beetle outbreak. We assessed bacterial and fungal gene abundances
using digital droplet PCR and analyzed community composition through amplicon sequencing. Postfire soil
nutrient stocks varied by forest type and burn severity: no significant changes were detected in Fagus stands,
while Picea soils were enriched and Pinus soils depleted (reflecting nearly complete combustion of the organic
layer). Distinct recovery patterns of soil bacterial and fungal communities corresponded with nutrient shifts,
although individual microbial groups responded differently to fire. Microbial (16S rRNA) and fungal (ITS2)
gene abundances declined in severely burned areas but increased in the more heterogeneous environments
created by low severity fires in Fagus and Pinus stands. Contrasting responses among Fagus, Pinus and Picea
stands emphasize the role of original forest type and fire severity in shaping postfire soil patterns and
microorganismal regeneration after fire. These results highlight the need to consider forest composition and fire
intensity when predicting soil ecosystem recovery in temperate European forests.

Lesni pozary ovliviiuji vlastnosti plidy ve svrchni vrstvé, narusuji kolob€h zivin a ovliviuji pidni mikrobialni a
houbova spolecenstva a jejich obnovu. Studie zabyvajici se dopady pozarti v evropskych lesich mirné klimatické
zoOny jsou vsak stale ojedin€lé. Zkoumali jsme zmény pidnich zivin a reakce mikrobialnich spolecenstev v
prvnim roce po pozaru v NP Ceské a Saské Svycarsko. Porovnavali jsme tfi typy lest: listnaté bukové lesy s
absenci adaptaci na pozary, borové lesy adaptované na pozary a smrkové plantaze diive zasazené ktirovcovou
kalamitou. Abundance genii bakterii a ptidnich hub jsme stanovili pomoci ddPCR a sloZeni spoleCenstev bakterii
a hub vzitim amplikonové analyzy. Zmény zivin v pudé¢ se liSily podle typu lesa a intenzity poZaru: v porostech
buku jsme nezjistili vyznamné zmény, zatimco pidy pod smrkem byly na Ziviny bohatsi a pod borovici naopak
chudsi, coz odrazi téméf uplné shoteni organické vrstvy. Obnova bakterialnich a houbovych spolecenstev
odpovidala zménam v zasob¢ Zivin, prestoze jednotlivé skupiny mikroorganismu reagovaly na pozar rozdilné.
Pocet kopii bakterialnich (16S rRNA) a houbovych (ITS2) gent klesl v siln€ spalenych oblastech, naopak byl
veétsi pocet kopii zaznamenan v heterogennim prostiedi vzniklém po méné intenzivnim pozaru v porostech buku
a borovice. Rozdilné reakce mezi porosty buku, borovice a smrku zdiiraziuji vyznam ptivodni vegetace a
intenzity pozaru na utvafeni popozarovych pidnich podminek a obnovu mikroorganismi. Nase vysledky
poukazuji na potfebu zohlednit piivodni druhové sloZeni lesa a miru spaleni vegetace pro obnovu ptdnich
ekosystému v evropskych lesich mirného klimatu.
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Plant colonisation, soil nutrient patterns and microclimate after a large forest fire in temperate
Central Europe (Osidleni rostlinami, distribuce pidnich zivin a mikroklima po rozsdhlém lesnim
pozaru ve stfedni Evrop¢)

Vojtéch Lanta (1), Martin Adamek (2,3), Zuzana Chlumska (1), Karolina Pankova (1,2), Martin Kopecky (1,4),
Martin Macek (1), Anna Rizickova (1), Annika Busse (5), Dana Vébrova (6), Adam T. Ruka (1), Klara
Rehakova (1,7), Eva Hola (8), Lukas Cizek (2,8), Jiti Dolezal (1,8), Alena Suchackova Bartoniova (2,9).

(1) Institute of Botany, Czech Academy of Sciences, Prithonice, Czechia; (2) Institute of Entomology, Biology Centre CAS,
Ceské Budéjovice, Czechia; (3) Faculty of Science, Charles University, Prague, Czechia; (4) Faculty of Forestry and Wood
Sciences, Czech University of Life Sciences, Prague, Czechia, (5) Staatsbetrieb Sachsenforst, Nationalpark und
Forstverwaltung Sdchsische Schweiz, Bad Schandau, Germany, (6) Administration of the Bohemian Switzerland National
Park, Krasnd Lipa, Czechia; (7) Biology Centre, Institute of Hydrobiology, Ceské Budéjovice, Czechia; (8) University of
South Bohemia, Ceské Budéjovice, Czechia; (9) Senckenberg Deutsches Entomologisches Institut, Miincheberg, Germany.

Fire is a key ecological factor shaping ecosystems worldwide that influences both vegetation and soil
parameters. It alters the soil's organic horizon, changes nutrient pools, and affects colonization of vascular and
non-vascular plants. Post-fire recovery is shaped by burn severity and tree composition. However, research on
fire effects from broadleaf Central European temperate forests is scarce compared to Mediterranean or boreal
forests. To fill this gap, we studied soil nutrients and vegetation patterns in the first year after a wildfire in the
Bohemian and Saxon Switzerland National Parks on the Czech-German border. We compared three forest types:
broadleaf forests dominated by fire-sensitive Fagus sylvatica, conifer forests with fire-adapted Pinus sylvestris,
and Picea abies plantations impacted by a bark beetle outbreak before the fire. In Fagus stands, fire did not
affect soil chemistry but reduced canopy cover and increased temperature fluctuations at soil surface. In Pinus
stands, pyrogenic processes consumed the shallow organic soil layer, reducing carbon and nitrogen stocks. In
Picea stands, incomplete combustion enriched soil nutrients from ash and soot. Across forest types, vascular
plants from seed banks, light-demanding, and species regenerating from underground meristems quickly
colonized post-fire sites. Several species of non-vascular plants, scarce in unburned forests, formed dense mats
in burned areas. Although fire effects on soil nutrients varied by forest type and severity, the composition of post-
fire plant assemblages was similar across sites, primarily driven by increased light availability. Forest type and
burn severity should be considered in management plans on postfire recovery of temperate forests.

Ohen je klicovym ekologickym faktorem, ktery ovliviiuje ekosystémy po celém svété a plsobi jak na vegetaci,
tak na pudni parametry. Méni organicky horizont ptdy, ovlivituje zasoby zivin a kolonizaci cévnatych i
bezcévnych rostlin. Obnova po pozaru zavisi na intenzité pozaru a druhovém slozeni lesa. Vyzkum vlivu ohné v
listnatych lesich mirného pasma stfedni Evropy je vSak ve srovnani se studiemi z oblasti Sttedomoti nebo
borealnich lest stale nedostate¢ny. V této studii jsme zkoumali ptidni Ziviny a vyvoj vegetace béhem prvniho
roku po pozaru v narodnich parcich Ceské a Saské Svycarsko na ¢esko-némecké hranici. Porovnavali jsme tii
typy lest: listnaté lesy dominované na oheii citlivym bukem lesnim, jehlicnaté lesy s ohni méné nachylnou
borovici lesni a smrkové monokultury pted pozarem postizené kalamitou kiirovce. V bucinach pozar neovlivnil
chemické vlastnosti pidy, ale snizil korunovy zapoj a zvysil teplotni vykyvy na povrchu pidy. V borovych lesich
pozar spalil melkou organickou vrstvu, ¢imz snizil zasoby uhliku a dusiku. Ve smrkovych porostech kvuli
nedokonalému spalovani doslo ke zvyseni zivin diky sazim a popelu. Ve vSech typech lest se na spalenistich
rychle objevily cévnaté rostliny ze semennych bank, svétlomilné druhy a rostliny regenerujici z podzemnich
meristémi. Nékteré bezcévné rostliny, které se v neposkozenych lesich vyskytuji jen vzacné, vytvorily na
spalenistich husté porosty. PfestoZe vliv pozéaru na pidni Ziviny se lisil podle typu lesa a intenzity pozaru, slozeni
rostlinnych spolecenstev po pozaru bylo na riznych lokalitach podobné, predevsim diky zvySené dostupnosti
svétla. Typ lesa a intenzita pozaru by mély byt zohlednény v planech péce obnovy lesa.
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Keynote 3

Burn it! Fire as a tool to solve environmental problems (Pal! Oheii jako nastroj k feseni
environmentalnich problémi)

Ondrej Sedlacek
Charles University, Faculty of Science, Depertment of Ecology, Prague, Czech Republic.

Fire has been a natural component of the Central European landscape for thousands of years and a key factor
shaping its ecosystems. Paleoecological studies demonstrate that wildfires have influenced vegetation dynamics
throughout the Holocene, with frequency and intensity varying according to forest composition and human
presence. While natural fires were primarily caused by lightning, humans increasingly used fire as a tool for
hunting, land clearing, and agriculture. For centuries, burning was an integral part of farming and forest
management. Only in the modern era, particularly in the 20th century, was fire systematically suppressed, due to
industrialization, centralized agriculture, and advances in fire prevention. This suppression, however, led to
landscape overgrowth, the decline of species dependent on early successional stages, and the accumulation of
combustible biomass. As a result, a “fire debt” has emerged, which under conditions of climate change can
manifest in catastrophic large-scale wildfires. The beneficial role of fire has been documented for instance in
military training areas, where repeated burns created a fine-grained mosaic of habitats and promoted
biodiversity. Fire not only recycles nutrients but also opens space for rare early-successional species, including
saproxylic insects and pyrophilous fungi. Contemporary conservation management often attempts to mimic these
processes through grazing, mowing, or shrub removal, but such measures are costly and insufficient at large
scales. Therefore, in 2021, prescribed burning was reintroduced into Czech legislation as a legitimate
conservation tool. Recent events, particularly the 2022 wildfire in the Bohemian Switzerland National Park,
revealed that fire is also a real and immediate threat in Central Europe. Effective strategies must combine its
ecological use with robust fire prevention and protection of human settlements. Necessary measures include the
establishment of firebreaks, restoration of water sources, and restructuring of forests towards a higher proportion
of broadleaved trees. The future of Czech landscapes will depend on whether we learn to coexist with fire - using
it as a valuable ally rather than perceiving it solely as an adversary.

Ohen je po tisice let pfirozenou soucasti sttedoevropské krajiny a vyznamnym faktorem ovliviiujicim jeji
podobu. Paleoekologické studie dokladaji, ze pozary formovaly ekosystémy minimalné cely holocén, pficemz
jejich Cetnost a intenzita se liSila podle sloZeni lest a pfitomnosti ¢lovéka. Zatimco prirozené ohné vznikaly
zejména udery bleskd, lidska ¢innost je rozsifila jako nastroj lovu, hospodateni i zemédé€lstvi. V minulych
stoletich byl ohen bézné vyuzivan k vypalovani pastvin, poli a lesnich ploch. Teprve s nastupem moderni doby,
zejména ve 20. stoleti, byl systematicky potlacovan, a to v dlisledku industrializace, centralizované¢ho
zemédé€lstvi 1 rozvoje pozarni prevence. Tento odklon vSak vedl k postupnému zardstani krajiny, ztraté druh
vazanych na rana sukcesni stadia a k hromadéni hoflavé biomasy. Vznikl tak ,,pozarovy dluh®, ktery se v
podminkach klimatické zmény miize kdykoliv projevit rozsdhlymi katastrofalnimi pozary. Pozitivni role ohn¢ se
ukazuje napiiklad ve vojenskych prostorech, kde opakované vypalovani vytvarelo pestrou mozaiku stanovist’ a
podporovalo biodiverzitu. Ohen nejen vraci ziviny do ob€hu, ale i uvoliiuje prostor pro vzacné organismy ranych
sukcesnich stadii, v€etné saproxylického hmyzu ¢i antrakofilnich hub. Moderni management se snazi tyto
procesy napodobit pastvou, kosenim nebo vyiezy, avSak jde o metody nékladné a Casto nedostacujici. Proto se i
v Ceské legislativé od roku 2021 znovu objevuje cilené vyuZzivani ohn¢ jako legitimni nastroj ochrany piirody.
Udalosti poslednich let, zejména poZar v narodnim parku Ceské Svycarsko (2022), ukazaly, Ze ohefi predstavuje
v nasich podminkach redlnou hrozbu. Je proto nezbytné kombinovat jeho vyuziti v ochrang pfirody s ti€¢innou
prevenci a obranou lidskych sidel. Patii sem zakladani protipozarnich past, obnova vodnich zdroju i pfeména
lesti smérem k vys$Simu zastoupeni listnac¢ti. Budoucnost ¢eské krajiny bude zaviset na tom, zda dokazeme s
ohném znovu zit a vyuzivat jej jako uzitecného spojence, nikoli jako vylu¢ného nepfitele.
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Session 5: Forest fire effects on biodiversity

Multi-taxa response to the wildfire in the Bohemian Switzerland NP in beech and pine forests
(Vysledky multi—taxa studie vlivu pozaru v Narodnim parku Ceské Svycarsko v bukovych a borovych
lesich)

Alena Suchackova (1,2), Martin Adamek (1,3), Lukas Blazej (4), Lukas Cizek (1), Frederike Felizitas-Roy (5),
Veronika Grygarova (1,6), Michaela Helclova (1), Harald Kellner (5), Petr Klimes (1), Vojtéch Lanta (1,7),
Gioele Moro (1,6), Jana Miillerova (8), Karolina Pankova (1,7), Michal Perlik (1), Pavel Potocky (1), Adam
Ruka (7), Pavel Sebek (1), Sebastian Seibold (5), Dana Vebrova (4), Pavel Vrba (1), Vaclav Zumr (9), Petr Kozel

(1

(1) Institute of Entomology, Biology Centre of the Czech Academy of Sciences, Ceské Budéjovice, Czech Republic;

(2) Senckenberg Deutsches Entomologisches Institut, Miincheberg, Germany; (3) Faculty of Science, Charles University,
Praha, Czech Republic; (4) Administration of the Bohemian Switzerland National Park, Krdasnd Lipa, Czech Republic,
(5) Technical University of Dresden, Dresden, Germany; (6) Faculty of Science, University of South Bohemia, Ceské
Budejovice, Czech Republic; (7) Institute of Botany CAS, Trebon/Prithonice, Czech Republic, (8) Faculty of Environment,
Jan Evangelista Purkyné University in Usti nad Labem,, Usti nad Labem, Czech Republic; (9) Faculty of Environmental
Sciences, Czech University of Life Sciences Prague, Praha, Czech Republic.

We evaluated the short-term impact of fire with varying severity in two types of forest stands, beech and pine, on
16 different taxa: bats, birds, saproxylic beetles, ground beetles, other beetles, butterflies, moths, bees and wasps,
ants, orthopterans, epigeic spiders, saproxylic fungi, soil fungi, mosses, vascular plants, and soil bacteria, one
year after the 2022 wildfire in the Bohemian and Saxon Switzerland National Parks. Many groups exhibited
significant positive or negative responses to fire in terms of abundance or species numbers, depending on forest
type. The number of species more often increased in beech forests, where fire opened the canopy and increased
microhabitat availability. The fire also altered species and trait compositions and functional diversity within the
groups, often in a stark contrast with abundances and species numbers (e.g., functional diversity decreased in
saproxylic beetles, which notoriously display a positive reaction to fire in abundances and species richness, and
increased in moths, which showed a negative response in both forest types). Fire positively impacted the
numbers of atracophilous, saproxylic, and bark species, and negatively impacted herbivores. Pollinators and
predators were positively affected in beech stands, but negatively in pine stands. (This project was financed with
the state support of the Technology Agency of the Czech Republic within the Environment for Life Programme
(SS06010261))

Hodnotili jsme kratkodoby dopad pozaru s riiznou severitou ve dvou typech lesnich porostii — bukovych a
borovych lesich — na 16 riznych taxonli: netopyry, ptaky, saproxylické brouky, stfevlikovité brouky, dalsi
brouky, denni a no¢ni motyly, v¢ely a vosy, mravence, rovnoktidlé, epigeické pavouky, saproxylické houby,
pudni houby, mechorosty, cévnaté rostliny a pidni bakterie. Studie byla realizovana rok po pozaru, ktery v roce
2022 postihl narodni parky Ceské a Saské Svycarsko. Rada skupin reagovala na pozar vyrazné pozitivné ¢i
negativng, v zavislosti na typu lesa, a to jak v abundanci, tak v poc¢tu druhti. Pocet druhi se Castéji navysil v
bucinach, kde pozar oteviel stromové patro a zvysil dostupnost mikrohabitat. Pozar rovnéz ovlivnil druhové i
funk¢ni sloZeni spolecenstev a funkéni diverzitu skupin, Casto kontrastné k abundancim a poctiim druhi (napf-.
funk¢ni diverzita klesla u saproxylickych broukt, ktefi jsou notoricky zndmi pozitivni reakci na pozar, kdy se
zvedaji jak abundance, tak pocty druhti. Naopak tomu bylo u no¢nich motyli, ktefi abundanci a poctem druhti
reagovali negativng, ale funkéni diverzita se zvysila). Pozar pozitivné ovlivnil atrakofilni, saproxylické a
podkorni druhy, negativné vSak herbivory. Opylovaci a predatofi byli pozarem pozitivné€ ovlivnéni v bucinach,
av$ak negativné v borovych porostech. (Projekt je financovan se statni podporou Technologické agentury CR v
ramci Programu Prostfedi pro zivot (SS06010261))
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Impact of fire on flying insects and soil arthropods: Insights from fire—adapted and fire—sensitive
forests across the temperate and subtropical region (Vliv pozari na 1étajici hmyz a ptdni ¢lenovce v
lesich adaptovanych a senzitivnich na ohen, v mirném a subtropickém pasmu)

Gioele Moro (1,2), Carmelo Andujar (3), Paula Arribas (3), Brent C. Emerson (3), Lukas Cizek (1), Pavel Sebek
(1), Vojtech Lanta (4), Alena Suchackova (1,5)

(1) Institute of Entomology, Biology Centre CAS, Ceské Budéjovice; (2) Faculty of Science, University of South Bohemia in
Ceské Budéjovice, Ceské Budéjovice; (3) Consejo Superior de Investigaciones Cientificas CSIC, Tenerife, Spain;

(4) Department of Functional Ecology, Institute of Botany CAS, Dukelska 135, Trebon, CZ-379 01, Czech Republic;

(5) Senckenberg German Entomological Institute, Miincheberg, Germany.

This project investigates flying insect and soil arthropod communities across sites with contrasting fire impact
(severely burnt, weakly burnt, and unburnt) in temperate and subtropical forests. In each of the two regions, we
apply a factorial design with 6 replicates of 3 fire treatments across 2 forest types, totalling 72 plots. In temperate
forests (Bohemian and Saxon Switzerland, Czechia and Germany), plots are located in pine (fire-prone) and
beech (fire-sensitive) stands. In subtropical forests (Las Lagunetas, Tenerife, Spain), plots are in pine and laurel
stands. Flying insects are sampled with Malaise traps, and soil arthropods via the flotation-berlese-flotation
method. Bulk samples are analyzed with DNA metabarcoding. We test four hypotheses: (i) fire enhances beta
diversity of flying insects; (ii) soil arthropods in fire-prone forests are more fire-resilient; (iii) deeper soil layers
host more resilient arthropod communities; (iv) active dispersal drive faster post-fire recolonization by flying
insects than by soil arthropods.

Tento projekt zkouma spolecenstva létajiciho hmyzu a ptdnich ¢lenovci napfi€ lokalitami s kontrastnim
dopadem pozari (siln€ spalené, slabé spalené a nespalené) v lesich mirného a subtropického pasma. V kazdém
ze dvou regiontl aplikujeme faktorialni design se 6 replikacemi 3 pozarnimi treatmenty napii¢ dvéma typy les,
celkem 72 vyzkumnych ploch. V lesich mirného pasma (Ceskosaské Svycarsko, Cesko a Némecko) se
vyzkumné plochy nachézeji v borovych (nachylnych k pozarim) a bukovych (citlivych k pozarim) porostech. V
subtropickych lesich (Las Lagunetas, Tenerife, Spanélsko) se vyzkumné plochy nachézeji v borovych a
vaviinovych porostech. Létajici hmyz je sbirdn pomoci Malaiseho pasti a ptidni ¢lenovci postupem flotace —
Berleseho eklektor — flotace. Smésnévzorky jsou analyzovany pomoci DNA metabarkodovani. Testujeme Ctyii
hypotézy: (i) pozar zvysuje beta diverzitu 1étajiciho hmyzu; (ii) ptidni ¢lenovci v lesich nachylnych k pozarim
jsou odolnéjsi viuci pozaram; (iii) hlubsi vrstvy pudy hosti odolnéjsi spoleenstva ¢lenovct; (iv) aktivni Sifeni
vede k rychlejsi rekolonizaci spalenist 1étajicim hmyzem nez ptidnimi ¢lenovci.

Fungal succession after forest fires in Saxony (Sukcese hub po lesnich poZarech v Sasku)
Alexander Karich
Environmental Biotechnologie, Technische Universitdt Dresden, IHI Zittau, Markt 23, Zittau, Germany.

The ecology and lifestyle of post-fire fungi or phoenicoid fungi is still largely misunderstood. The increasing
frequency of severe forest fires in recent years has provided an opportunity to study this interesting ecological
group of fungi. Some grow rapidly and are therefore zymogenic, others live saprotrophically on burnt wood or
other organic substrates, and still others parasitize post-fire mosses. Intermediate stages are no exception, and
many appear to be more closely symbiotically associated with plants than previously thought. As part of the
investigation of two severe forest fires in Saxony in the Gohrischheide and the Saxon Switzerland National Park,
we studied fungal succession after forest fires. Apothecia-forming Ascomycetes of the Pyronematacae were
usually the first to appear in large numbers within a few weeks or months after the fire. They were followed by
various cup-shaped fungi together with the first agaric Basidiomycota. Wood-dwelling Asco- and Basidiomycota
appeared somewhat later, but were present for a long period of time after the fire. Moss-parasitic fungi appeared
together with the mosses Funaria hygrometrica and Ceratodon purpureum, which developed after the fire.
During our investigations, we discovered three Ascomycota and two Basidiomycota that were previously
unknown to science. In addition, we developed a hypothesis on the host specificity of Anthracobia spp.
(Pyronemataceae), which still needs to be confirmed by data from studies of more recent forest fires.
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Ekologie a zivotni strategie hub pfizpisobenych na shotela stanovisté (tzv. phoenikoidni houby) jsou stale do
znacné miry nepochopeny. Nartist v Cetnosti intenzivnich pozart v poslednich letech poskytl prilezitost ke studiu
této zajimavé ekologické skupiny hub. Nékteré rostou rychle, a proto jsou zymogenni, jiné Ziji saprotrofné na
spaleném dfeve nebo jinych organickych substratech a dalsi parazituji na druzich mechd, které se na shotelych
plochach rozviji. Bézné jsou i dalsi smiSené strategie a mnohé druhy se zdaji byt symbioticky vice spjaty s
rostlinami, nez se dfive myslelo. V ramci studia dvou rozsahlych lesnich pozard v saském Gohrischheide a
Saském Svycarsku jsme studovali sukcesi hub po pozarech. Jako prvni, b&hem nékolika tydnii nebo mésicti po
pozaru, se obvykle objevily ve velkém poctu Askomycety tvotici apothecia z Celedi Pyronematacae. Po nich
nasledovaly rtizné miskovité houby spolu s prvnimi lupenitymi zastupci skupiny Basidiomycota. Asko- a
basidiomycety zijici v dfeveé se objevily o néco pozdéji, ale po pozaru byly pfitomny jesté dlouhou dobu.
Parazitické houby mecht se objevily spolu s mechy druhu Funaria hygrometrica a Ceratodon purpureum, které
se vyvinuly po pozaru. Béhem naseho vyzkumu jsme objevili tfi druhy Ascomycota a dva druhy Basidiomycota,
které byly dfive védé neznamé. Kromé toho jsme rozvinuli hypotézu o specifi¢nosti druhi rodu Anthracobia
(Pyronemataceae) na konkrétni hostitele, kterou je stale tfeba potvrdit daty ze studii dalSich lesnich pozart.

Long—term fire impact on soil fungal assemblages in a Mediterranean forest: a metabarcoding
approach (Dlouhodoby dopad pozarti na piidni spolecenstva hub ve sttedomotském lese: ptistup
zaloZeny na metabarcodingu)

Elisabetta Belli, Gerardo Antonio Stoppiello, Claudio Donati, Tommaso LLa Mantia, Massimo Pindo, Laura
Selbmann

University of Tuscia, Edmund Mach Foundation, University of Palermo, University of Tuscia.

In the last decades climate change has contributed to an increase in the frequency and intensity of wildfires in the
Mediterranean region, posing significant threats to forest ecosystems and their biodiversity. Studying how these
disturbances affect soil microbial communities is critical for understanding ecosystem resilience and function. To
investigate the long-term effects of fire events on fungal diversity and community composition, we sampled soils
from three sites in the same Sicilian forest: one burned in 2014, one in 2020, and a third area experiencing fires
in both years, alongside corresponding unburned control sites. Using a metabarcoding approach targeting fungal
DNA, we characterized the community structure and composition across these sites. Our results indicate that
while overall fungal richness remains relatively stable, fire significantly alters community composition, favoring
groups adapted to disturbed environments. Notably, ectomycorrhizal fungi such as Inocybe are nearly absent in
burned soils, suggesting a disruption of key plant-fungal symbioses that could influence forest regeneration.
Conversely, fungal groups known for rapid colonization and stress tolerance, particularly ascomycetous taxa, are
enriched post-fire. At the species level, fungi associated with decomposition and opportunistic colonization
thrive in burned areas, reflecting a functional shift towards taxa capable of exploiting altered nutrient dynamics
and more transient habitats. Meanwhile, species typical of stable, undisturbed soils dominate unburned sites,
highlighting the selective pressure imposed by fire on fungal communities. Additionally, the variation in fungal
community composition between burned and unburned sites underscores the strong role of wildfire in shaping
community beta diversity. These shifts reveal that while fire may not drastically reduce local fungal diversity, it
significantly restructures fungal assemblages, emphasizing the importance of considering fungal responses in the
management and restoration of fire-affected Mediterranean ecosystems.

V poslednich desetiletich ptispéla zména klimatu ke zvyseni frekvence a intenzity lesnich pozart ve Stfedomofi,
coz predstavuje vyznamnou hrozbu pro lesni ekosystémy a jejich biodiverzitu. Studium toho, jak tyto
disturbance ovliviiuji pidni mikrobialni spoleCenstva, je zdsadni pro pochopeni resilience a fungovani
ekosystémi. Abychom prozkoumali dlouhodobé dopady pozard na rozmanitost hub a slozeni jejich spolecenstev,
odebrali jsme vzorky pudy ze tii lokalit ve stejném lese na Sicilii: prvni shotela v roce 2014, druha v roce 2020 a
treti shotela v obou zminénych letech, spolu se vzorky z odpovidajicich kontrolnich ploch, které neshotely.
Pomoci metabarcodingu zaméteného na DNA hub jsme charakterizovali strukturu a sloZeni spoleCenstev naptic¢
témito lokalitami. Nase vysledky naznacuji, ze zatimco celkova bohatost hub ziistava relativné stabilni, pozar
vyznamné¢ zmeénil sloZeni spoleCenstev a upfednostiioval skupiny piizplisobené narusenym stanovistim.
Ektomykorhizni houby, jako je Inocybe, ve vypalenych padach téméf chybély, coz naznacuje naruseni kli¢ové
symbidzy rostlin a hub, které by mohlo ovlivnit regeneraci lesti. Naopak skupiny hub znamé pro rychlou
schopnost kolonizace a toleranci vii¢i stresu, zejména askomycety, z pozaru profitovaly. Na druhové urovni se v

39



oblastech po vypaleni dafi houbam spojenym s rozkladem a oportunistickou kolonizaci, coZ odrazi funkéni
posun smérem k taxontim schopnym vyuzivat zménénou dynamiku zivin a ptechodna stanovisté. Navic, druhy
typické pro stabilni, nenarusené pidy dominovaly na kontrolnich plochéch, coz poukazuje na selektivni tlak,
ktery pozar na houbova spolecenstva vytvaii. Rozdily ve sloZeni houbovych spolecenstev mezi vypalenymi a
nespalenymi lokalitami navic podtrhuji silnou roli lesnich pozart pii formovani beta diverzity spolecenstev. Tyto
vysledky ukazuji, Ze ackoli ohefi nemusi drasticky snizit mistni houbovou diverzitu, vede k vyznamné obméené
houbovych spolecenstev, coz ukazuje na vyznam zohlednéni odpovéedi hub pfi managementu a obnove
sttedomotskych ekosystémi postizenych pozary.

Moths as indicators for ecosystem changes after forest fires in Eastern Germany (No¢ni motyli
jako indikatory zmén ekosystému po lesnich pozarech ve vychodnim Némecku)

Cathrina Balthasar (1,2), Martin Wiemers (1), Thomas Schmitt (1,2)

(1) Senckenberg German Entomological Institute, Miincheberg; (2) University of Potsdam, Institute for Biochemistry and
Biology, Entomology and Biogeography, Potsdam.

Forest fires present new challenges in Central Europe due to climate change. In Germany, forest fires increased
in number in recent years due to drought and heat, especially in the eastern parts. Little is known about the
impact of fires on forest ecosystems and their recovery in Germany, especially which management treatment
might reinforce a healthy forest ecosystem resilient to drought and fires in the future. We used moths as
indicators to study how communities change after a fire and elaborate management strategies for the burned
sites. Moths depend on plants as their larval food resource and are a really important food resource for birds and
bats in forest ecosystems. Furthermore, they are species-rich and well-known. On burned sites from 2018 and
2019, different forestry treatments were established to assess which ones are the best suited for the establishment
of a healthy forest ecosystem. Moths were collected by standardised automatic light window traps on 15
different sites from March to November in 2021 and 2022. We study whether and if so, how forest fires impact
moth communities. We analysed ecological traits as well as community composition on burned and unburned
sites.

Lesni pozary predstavuji ve sttedni Evropé v disledku klimatickych zmén nové vyzvy. V Némecku se v
poslednich letech v disledku sucha a horka zvysil pocet lesnich pozar(, zejména ve vychodni ¢asti. O vlivu
pozart na lesni ekosystémy a jejich obnoveé v Némecku se vi malo, zejména o tom, jaka hospodaiska opatieni by
mohla v budoucnu posilit zdravy lesni ekosystém odolny vii¢i suchu a pozarim. Pouzili jsme miry jako
indikatory ke studiu toho, jak se spole¢enstva méni po pozaru, a k vypracovani strategii pro hospodafeni na
spalenych lokalitach. Miry jsou zavislé na rostlinach jako zdroji potravy pro larvy a jsou velmi dilezitym
zdrojem potravy pro ptaky a netopyry v lesnich ekosystémech. Navic jde o druhove bohatou a dobie
prozkoumanou skupinu. Na spalenych lokalitach z let 2018 a 2019 byly zavedeny rizné lesnické postupy, aby se
posoudilo, které z nich jsou nejvhodnéjsi pro vytvoreni zdravého lesniho ekosystému. Miry byly sbirany
standardizovanymi automatickymi svételnymi pastmi na 15 rznych lokalitach od bfezna do listopadu v letech
2021 a 2022. Zkoumame, jak lesni pozary ovliviiuji spolecenstva mur. Analyzovali jsme ekologické vlastnosti
druhti a slozeni spoleCenstev na spalenych i nespalenych lokalitach.
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Session 6: Fire effects on soil fauna and microbiome

Soil fauna in wildfires: recovery from hot events through a long-time perspective (Pidni fauna pfi
pozarech: obnova po zhavych udalostech z dlouhodobé perspektiv)

Miloslav Devetter (1), Veronika Jilkova (1), Jitka Farska (1), Marek Renco (2), Michala Ttimova (1), Jifi Tima
(1), Julia Shrubovych (1, 3, 4), Vaclav Pizl (1), Karel Tajovsky (1), Francisco Mendez (5), Martin Adamek (1, 6),
Martina Bilkova (7), Jiti Schlaghamersky (7)

(1) Institute of Soil Biology and Biogeochemistry, Biology Centre, Czech Academy of Sciences, Ceské Budéjovice, Czech
Republic; (2) Institute of Parasitology, Slovak Academy of Sciences, Kosice, Slovakia, (3) Institute of Systematics and
Evolution of Animals, Polish Academy of Sciences, Krakow, Poland, (4) State Museum of Natural History, Ukrainian
National Academy of Sciences, Lviv, Ukraine, (5) Institute of Botany, Czech Academy of Sciences, Trebon, Czech Republic;
(6) Department of Botany, Faculty of Science, Charles University, Praha, Czech Republic; (7) Department of Botany and
Zoology, Faculty of Science, Masaryk University, Brno, Czech Republic.

Soil fauna communities are common and abundant in all kinds of soils. Dry forests on sandstone rocks are much
more susceptible to forest fires, which occur relatively frequently in the area of the Bohemian Switzerland
National Park in the Czech Republic. We studied the effects of such disturbances on different groups of soil
fauna on a chronosequence of burnt areas ranging from recent to such, where over one hundred years had passed
since the last fire. We analyzed the communities of most soil-dwelling groups (Rotifera, Nematoda, Tardigrada,
Collembola, Acari, Protura, Enchytracidae, Lumbricidae, Formicidae, Araneae, Diplopoda and Chilopoda) and
compared their response to forest fire. All traditionally recognized feeding guilds were present, such as
bacterivores, fungivores, omnivores, decomposers, detritivores, predators, and plant parasites. The results
indicate that although the communities were severely affected by fire in case of low fire severity, they recovered
within a short time and that wildfires have a minimal long-term effect. On the contrary, communities responded
considerably to fires of high severity. The significant changes, i.e., a decrease in mean abundances, plant
parasites, omnivores and predators, species number, and nematode diversity, but an increase in the abundance of
bacterivores, were recorded immediately after the fire. Full recovery of communities was found approximately
20 years after the disruption. Overall, our results show that high fire severity was a considerable factor affecting
communities of soil fauna immediately after the fire events, as well as the time needed for the communities
structures after the fire. Some species avoided burnt plots more than unburnt ones. Beside this a severe fire
strongly changes the conditions in the soil profile, mainly by removing the upper litter layer, which in turn
affects the fauna communities. (Funding: SS07010308 The effects of forest fire on soil, hydrology, and the
balance of ecologically significant elements in the context of the vegetation)

Spolecenstva pidni fauny jsou bézna a hojna ve vSech druzich ptid. Suché lesy na piskovcovych skaldch jsou
zna&né nachylné k lesnim pozarim, které se tedy v Narodniho parku Ceské Svycarsko vyskytuji pomérné &asto.
V nasi studii jsme se vénovali vliv téchto naruSeni na ptidu i rizné skupiny pidni fauny na chronosekvenci ploch
od recentnich az po oblasti, kde od posledniho pozaru uplynulo vice nez sto let. Analyzovali jsme spoleCenstva
vétSiny plidnich skupin (Rotifera, Nematoda, Tardigrada, Collembola, Acari, Protura, Enchytraeidae,
Lumbricidae, Formicidae, Araneae, Diplopoda a Chilopoda) a porovnali reakci jejich proleCenstev na lesni pozar.
Byly pritomny vSechny tradi¢n€ uznavané potravni strategie, jako jsou bakterivoii, fungivofi, v§ezravci,
rozkladaci, detritivofi, predatoii a rostlinni paraziti. Vysledky naznacuji, Ze ackoli byla spolecenstva i v piipadé
nizké intenzity pozaru vazné zasazena, v kratké dob€ se zotavila a pozar mél na spolecenstva maly dlouhodoby
dopad. Naopak spolecenstva silné odrazela pozary s vysokym dopadem. Vyznamné zmény, tj. pokles primérné
pocetnosti, rostlinnych parazitti, v§ezravcl a predatort, po¢tu druhi a diverzity hlistic, ale nartist pocetnosti
bakterivort, byly zaznamenény bezprosttedné po pozaru. Uplna obnova spoletenstev byla zjisténa piiblizné 20
let po naruseni. Celkové naSe vysledky ukazuji, ze zavaznost pozart byla vyznamnym faktorem ovliviiujicim
spoleCenstva pudni fauny bezprostfedné po pozaru, stejné jako dobu potiebnou k obnoveni struktury
spolecenstev. Nékteré druhy se vyhotelym plocham vyhybaly, jiné je naopak vyhledavaly. Kromé toho silny
pozar silné¢ méni podminky v plidnim profilu, zejména odstranénim svrchni vrstvy opadu, coz nasledné ovliviiuje
spolecenstva zivocicht. (Podpora: SS07010308 Vliv lesniho pozaru na pidu, hydrologii a bilanci ekologicky
vyznamnych prvkl v kotextu pfitomné vegetace)
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Wildfire effects on forest soil microbiome: Short-term dynamics and long-term implications
(Dopad pozaru na mikrobiom lesnich ptd: kratkodoba dynamika a dlouhodobé diisledky)

Lenka MészaroSova, Eva Kubove, Petr Kohout

Institute of Microbiology of the Czech Academy of Sciences, Prague, Czech Republic.

Wildfires are increasingly prevalent worldwide, presenting significant ecological challenges. While the
immediate impact of wildfires on vegetation is readily visible, their effects on soil microbiome are a critical yet
often underappreciated aspect of ecosystem response. Given the crucial role of soil microorganisms in nutrient
cycling and carbon sequestration, understanding the post-fire dynamics of soil microbes is pivotal for
comprehending the resilience and recovery of the forest ecosystem. To investigate post-fire development of
forest soil microbiome, we established 24 permanent plots across a burn severity gradient in a mixed temperate
forest. Starting at 2 months post-fire, we have monitored soil microbial biomass, diversity, activity, soil
chemistry and vegetation, sampling biannually. Microbial biomass declined by over 80% across burn severities
and remained suppressed more than two years post-fire. Wildfire also reduced microbial richness, affecting fungi
more than bacteria. Microbial community composition was significantly altered by wildfire with bacterial
community showing higher temporal variation than fungal community and a more evident recovery trend.
Ectomycorrhizal fungi were particularly vulnerable to fire, with mycelial production virtually absent for up to 21
months, resuming only between 21- and 26-months post-fire. Enzymatic activity largely remained reduced more
than one year after fire, except for endocellulase, likely reflecting increased saprotrophic activity fuelled by dead
biomass. Consequently, substrate decomposition rates in burned soils were sustained at or slightly above control
levels.

Za poslednich 20 let vyrazné vzrostl vyskyt a intenzita lesnich pozari a to i v regionech diive pozary
postihovanych vzacné, véetné stiedni Evropy. Pozary plsobi nejen rozsahla poskozeni lesni vegetace, ale také
vyrazné ovlivituji ptidni mikrobidlni spolecenstva. Ta hraji nezastupitelnou ulohu v kolob&hu zivin a ukladani
uhliku a vyzkum jejich popozarového sukcesniho vyvoje je tak nezbytny pro porozuméni procesu obnovy
lesnich ekosystémil. Sukcesni vyvoj mikrobiomu lesni piidy po poZaru jsme studovali ve smiSeném lese v
Nérodnim parku Ceské Svycarsko. Uz dva mésice po rozsahlém pozaru jsme v ramci spalenisté zalozili 24
trvalych ploch, které zahrnovaly plocho pozarem nezasazené a plochy postizené pozadrem mirné a silné severity.
Na téchto plochach dvakrat roéné monitorujeme mikrobialni biomasu, diverzitu, aktivitu, ptidni chemismus a
zmény vegetace. Pozar zplsobil bez ohledu na severitu dlouhodobé zmény ptidniho prostiedi a to jak chemismu
tak mikrobidlnich komunit. Obsah organické hmoty a Zivin zlstava snizeny i vice nez dva roky po pozaru a
stejné tak mikrobialni biomasa. Bakterialni diverzita vykazuje znamky obnovy, zatimco houbova diverzita
zustava snizena. V pocatecnich stadiich sukcese v mikrobialnich spoleCenstvech pievazuji typické post-pozarové
spalenych plochach. Naproti tomu symbiotrofni houby se zacinaji obnovovat pozd¢ji, patrn€ v ndvaznosti na
regeneraci vegetace. Sukcesni vyvoj mikrobidlnich komunit se zda byt vyrazné&jsi u bakterii, které postupné
sméiuji k predpozarovému stavu.

The effect of varying fire severity on oribatid mites in a beech forest (Vl1iv rizné intenzity
prohofeni plidy na panciiniky v bukovém lese)

Adam Bernard (1), Miloslav Devetter (2), Jitka Farska (2)

Faculty of Science, University of South Bohemia in Ceské Budéjovice, Czech Republic; (2) Biology Centre of the Czech
Academy of Sciences, Institute of Soil Biology, Ceské Budéjovice, Czech Republic.

Bohemian Switzerland is an area with a natural occurrence of forest fires, which play a crucial role in the
formation of forest ecosystems. Although fires are a regular part of the dynamics of this environment, their
impact on soil mesofauna, especially mites, remains poorly studied. Oribatid mites (Acari: Oribatida) are an
ecologically important group of soil organisms that participate in the decomposition of organic matter and
nutrient cycling. Due to their longevity, slow development, and sensitivity to environmental changes, they serve
as suitable bioindicators. In May 2024, soil samples were collected from a beech forest in Bohemian Switzerland
at sites with varying soil burn severity after a large-scale fire that occurred in July 2022. The aim was to assess
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the species composition of oribatid mites and their ecological response to fire disturbance. The most abundant
species across the samples were Oppiella nova and Nothrus silvestris, with their abundance varying significantly
depending on the fire severity. The results indicate different species' tolerance to fire-related stress and the
subsequent harsh conditions, providing new insights into the ecological role of oribatid mites in post-disturbance
forest soil succession.

Ceské Svycarsko je Gizemim s piirozenym vyskytem lesnich pozard, které hraji zasadni roli ve formovani lesnich
ekosystému. Pfestoze jsou pozary béznou soucasti dynamiky tohoto prostiedi, jejich vliv na ptidni mesofaunu,
zejména roztoce, zistava malo prozkouman. Panciinici (Acari: Oribatida) jsou ekologicky vyznamnou skupinou
pudnich organismi, ktera se podili na rozkladu organické hmoty a kolob&hu zivin. Diky své dlouhovékosti,
pomalému vyvoji a citlivosti k enviromentalnim zméndm jsou vhodnymi bioindikéatory. V kvétnu v roce 2024
byly odebrany vzorky ptidy z bukového lesa v Ceském Svycarsku na lokalitach s riiznym stupném prohofeni
pudy po rozsahlém pozaru, ktery zde byl v cervenci roku 2022. Cilem bylo zhodnotit druhové slozeni panciiniki
a jejich ekologickou odezvu na pozarovou disturbanci. Nejhojnéj$imi druhy napti¢ vzorky byly Oppiella nova a
Nothrus silvestris, pficemz jejich Cetnost se vyrazng liSila v zavislosti na stupni prohoteni. Vysledky poukazuji
na rozdilnou toleranci druhd viici pozarovému stresu a naslednym nehostinnym podminkam a piinaseji novy
pohled na ekologickou funkci panciinika v postdisturban¢ni sukcesi lesni ptady.

Development of the enchytraeid assemblage (Annelida: Clitellata: Enchytraeidae) after the 2022
large-scale wildfire in the Bohemian Switzerland National Park (Czechia) — preliminary results
(Vyvoj taxocendzy roupic (Annelida: Clitellata: Enchytraeidae) po velkoplo$sném lesnim pozaru v
Nérodnim parku Ceské Svycarsko — predbézné vysledky)

Daniel Dusik (1), Miloslav Devetter (2), Jifi Schlaghamersky (1)

(1) Department of Botany and Zoology, Faculty of Science, Masaryk University, Brno, Czech Republic; (2) Biology Centre
of the Czech Academy of Sciences, Institute of Soil Biology, Ceské Budéjovice, Czech Republic.

In summer 2022, large forest areas of the Bohemian Switzerland National Park in Czechia were affected by a
wildfire. Afterwards we monitored 23 plots, which differed in fire severity, tree composition (spruce, pine or
beech) and whether or not downed trees had been removed from the area before the fire. Another 16 plots, set up
in areas not visibly affected by wildfires, were selected as controls. We studied the development of enchytraeid
assemblages after the fire. In each plot, three soil cores were taken in spring 2023 and again in spring 2024,
together with samples for soil characteristics. We analysed the effects of fire on the total enchytraeid abundance
using GLM and the effect on species composition using RDA. There was a significant effect of fire on
enchytraeid abundance, which was lower in the burned plots. The mean density in the unburned plots was 27,333
+ 4,569 ind./m2 and in the burned plots 9,371 + 1,566 ind./m2. In the controls, significantly more enchytraeids
were found in spring 2023 than in spring 2024, whereas in the burned plots their abundance was higher in 2024.
This shows that the assemblage was already recovering, although 21 months weren’t enough for complete
recovery. Fire severity had significant negative effect on the abundances. Plots with pre-fire removal of downed
trees showed a steeper decline of abundance with increasing fire severity. Highest enchytraeid numbers were
present in plots dominated by spruce, lowest in plots dominated by pine (regardless of the other treatments). We
found 10 species of Enchytraeidae (and no other microannelids). Dominant were Cognettia chlorophila,
Marionina clavate, Achaeta camerani, and A. brevivasa. RDA showed that all species preferred unburned plots
significantly (compared to all fire severities), while avoiding the pine stands. Our research was funded by the
Technology Agency of the Czech Republic (grant SS07010308).

V 16t& 2022 byly velké &asti lesa v Narodnim parku Ceské Svycarsko postizeny pozarem. Nésledné jsme
zkoumali n€kolik ploch, které se lisily ,,severitou® pozarti, dominantni dievinou (smrk, borovice nebo buk) a tim,
zda z dané oblasti byly pied pozarem odvezeny padlé stromy. Plochy vyty¢ené v porostech, které timto pozarem
nebyly postizeny, slouzily jako plochy kontrolni. Studovali jsme vyvoj taxoceno6z roupic po pozaru. Vzorkovani
probéhlo na jate 2023 a 2024, pokazdé jsme odebrali tfi pidni monolity z kazdé plochy, soucasné s dalsimi
vzorky k zji§téni ptidnich vlastnosti. K vyhodnoceni dat o abundancich jsme pouzili zobecnéné linearni modely a
k vyhodnoceni vlivu na druhové slozeni RDA. Vliv pozard na abundance roupic byl signifikantni, na shotelych
plochéch jich bylo méné. Primérné celkové ,,populacni® hustoty byly 27 333 + 4 569 ind./m2 na kontrolnich
plochach a 9 371 £ 1 566 ind./m2 na plochach po pozaru. Na kontrolnich plochach bylo na jare 2023 vice
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jedincti neZ na jate 2024, zatimco na plochach shofelych se jejich pocet oproti roku 2023 zvysil. To ukazuje, Ze
jiz doslo k ur¢ité obnovée spolecenstva, 21 mésicti ovSem nestacilo k navratu k ptivodnim hustotam. Zvysujici se
»severita® pozaru méla taktéz negativni vliv na poc€etnosti. V1iv méla i ,,asanace porostii*“: na plochach, z kterych
byly pted pozarem odstranény padlé stromy, byl pokles pocetnosti roupic se zvysujici se severitou pozaru
strméjsi. Nejvice jedinct jsme zaznamenali ve smréinach, nejméné na plochach dominovanych borovici (bez
ohledu na pozar nebo asanaci). Celkem jsme zaznamenali 10 druhti roupic (a Zadné jiné drobné ptidni
krouzkovce), dominantni byly druhy Cognettia chlorophila, Marionina clavata, Achaeta cambrensis a A.
brevivasa. Podle RDA vsechny druhy signifikantné preferovaly neshotelé plochy (bez ohledu na severitu) a
vyhybaly se boriim. N4§ vyzkum byl financovan TACR (projekt SS07010308).

A three-year study of oribatid mites suffering double disturbance: bark beetle attack followed by
forest fire (Ttileta studie panciinikti po pozaru v lese odumielém nasledkem ktirovcové kalamity)

Jitka Farska (1, 2), Veronika Grygarova (2,3), Miloslav Devetter (1)

(1) Institute of Soil Biology and Biogeochemistry, Biology Centre, The Czech Academy of Sciences, Ceské Budéjovice,
Czech Republic, (2) Faculty of Science, University of South Bohemia, Ceské Budéjovice, Czech Republic; (3) Institute of
Entomology, Biology Centre, The Czech Academy of Sciences, Ceské Budéjovice, Czech Republic.

Forests in the Bohemian Switzerland National Park have undergone several disturbances in the last decade.
Besides forest fires, which occur relatively frequently in the area, a bark beetle outbreak caused large-scale
dieback of spruce forests on dry sandstone plateaus. In our study, we compared post-fire succession in a dead
spruce forest that had burned with an unburned dead spruce forest in close vicinity. Soil samples were collected
over a three-year period (before fire, immediately after, and at 1, 3, 5, 9, 12, 15, 22, and 36 months after fire). We
focused particularly on oribatid mites, as they are highly abundant and diverse in soil and are considered suitable
bioindicators. Soil fauna data were complemented with measurements of soil moisture and temperature obtained
using dataloggers. The fire caused a strong immediate decrease in the abundance and species richness of oribatid
mites, which lasted for two years. By the third year, the assemblage had recovered, reaching almost the same
abundance and species richness as before the fire. In the unburned forest, the development of oribatid mites was
characterized by fluctuations and a gradual decline, ending at the end of the second year with similarly low
abundance and species richness as in the burned forest. During the third year, the assemblage recovered in a
similar way to that in the burned site.

Lesy v narodnim parku Ceské Svycarsko prosly v posledni dobé n&kolika disturbancemi. Kromé lesnich pozari,
které se v této oblasti vyskytuji pomérn¢ ¢asto, doslo také k pfemnozeni klirovce, které zpuisobilo rozsahlé
odumirani smrkovych lesti na suchych piskovcovych plosinach. V nasi studii jsme porovnavali sukcesi po
pozaru v odumielém smrkovém lese, s neshofelym odumielym smrkovym lesem v té€sné blizkosti. Pidni vzorky
byly odebirany po dobu tii let (pfed pozarem, bezprostiedné po pozaru a nasledné 1, 3, 5,9, 12, 15,22 a 36
meésict od pozaru). Zaméfili jsme se zejména na roztoce panciiniky (Acari: Oribatida), ktefi jsou v ptidé velmi
hojni a druhové bohati a jsou povazovéni za vhodné bioindikétory. Udaje o ptidni fauné byly doplnény méfenim
pudni vlhkosti a teploty pomoci dataloggerd. Pozar zpasobil silny a okamzity pokles pocetnosti a druhové
bohatosti panciinik, ktery pretrvaval po dobu dvou let. Ve tfetim roce se spoleCenstvo obnovilo do té miry, ze
dosahlo témér stejné pocetnosti a druhové bohatosti jako pied pozarem. V neshoielém lese byl vyvoj
spoleCenstva pancifnikii charakterizovan fluktuacemi a postupnym poklesem, ktery skoncil na konci druhého
roku stejné nizkou pocetnosti a druhovou bohatosti jako v lese po pozaru. Béhem tfetiho roku se spolecenstvo
obnovilo podobnym zptisobem jako ve shofelém lese.

44



Session 7: Forest fire and vegetation

Effect of forest stand composition on fire severity and post-fire vegetation development (Vliv
druhového slozeni lesa na intenzitu pozaru a vyvoj vegetace po pozaru)

Martin Adamek (1,2), Karolina Pankova (2,3), Alena Suchackova (2,4)

(1) Faculty of Science, Charles University, Prague, Czechia; (2) Institute of Entomology, Biology Centre CAS, Ceské
Budejovice, Czechia; (3) Institute of Botany, Czech Academy of Sciences, Prithonice, Czechia; (4) Senckenberg Deutsches
Entomologisches Institut, Miincheberg, Germany.

We examined the largest burned forest in the Czech Republic covering an area of ca 1200 ha, originated in
Bohemian Switzerland NP in 2022. The fire affected several biotopes like beech, pine, dead spruce forests, and
clearings. The result of the fire was variable mosaic of burned stands with diverse fire severity. We studied the
effect of original stand composition and topography on resulting fire severity, estimated as a proportion of tree
canopy mortality, burned organic soil horizon, and the height of charred trunks. Additionally, we studied post-
fire vegetation development in distinct forest biotopes according to different fire severities. We found that
original stand composition significantly affected fire severity. The highest post-fire tree canopy mortality was
observed in dead spruce and pine forests. Dead spruce stands had the highest charred trunks, and pine stands had
highest proportion of totally burned soil O-horizon. By contrast, the lowest charred trunks, tree canopy mortality,
and the highest proportion of unburned O-horizon was observed in beech forests and in clearings. We found that
many of the original plant species have the ability to survive fire, but their success strongly depends on the level
of O-horizon burn. We observed distinct vegetation successional pathways in different biotopes, depending also
on the fire severity. We also revealed differing growth trends in tree regeneration among biotope types defined by
dominant vegetation and topography. Such results can be used for forest management planning to mitigate future
wildfire risk and to predict future post-fire forest development.

Tato studie probihala na nejvétsim lesnim spalenisti v Ceské republice po pozaru s rozlohou cca 1200 ha, ktery
vznikl v NP Ceské Svycarsko v roce 2022. Pozar zde zasahl riizné biotopy, zejména buciny, bory, odumielé
smrciny a paseky. Vysledkem pozaru byla mozaika porostd rizného slozeni zasaZzenych s riiznou severitou
pozaru, coz z této lokality d¢la idealni vyzkumnou plochu. Sledovali jsme vliv ptivodniho druhového slozeni
porostu a topografie na vyslednou severitu pozaru, ktera byla stanovena jako mortalita stromového patra, rozsah
a stupen prohofeni organické vrstvy pudy a vyska opalenych kment jako proxy intenzity pozaru. Dale jsme
zkoumali vyvoj vegetace po pozaru v riiznych lesnich typech a pii rizné severité pozaru. Zjistili jsme, Ze
puvodni skladba porostu vyrazné ovlivnila severitu pozaru. Nejvyssi mortalita stromového patra po pozaru byla
pozorovana v odumielych smréinach a borech. V odumfelych smréinach byly kmeny opaleny do nejvyssi vysky
a borové porosty mély nejvyssi plosné zastoupeni zcela prohotelého O-horizontu. Naopak nejnizsi vyska opaleni
kmeni a mortalita stromt a nejvyssi podil neprohofelého O-horizontu byly pozorovény v bu€inach a na
pasekach. Zjistili jsme, Ze mnoho druhi rostlin dokaZze piezit pozar, ale tato schopnost silné zavisi na stupni
prohoieni O-horizontu. Vysledky ukazaly, ze vyvoj vegetace po pozaru probiha odlisné v riznych biotopech a
pti rizné severit€ pozaru. V riznych biotopech definovanych dominantni vegetaci a topografii jsme také
sledovali rozdilné rtstové trendy zmlazeni dievin. Tyto vysledky mohou byt vyuZity pfi planovani lesnického
managementu za ucelem prevence budoucich lesnich pozart a k predikci budouciho vyvoje lesti po pozaru.

Topographic conditions dominate tree species recovery over 15 years post-fire in a temperate
Pinus sylvestris forest (Topografické podminky urcuji obnovu dfevin béhem 15 let po pozéaru v
temperatnim lese s borovici lesni (Pinus sylvestris))

Jan Holik, David Janik, Pavel Samonil, Libor Hort, Kamil Kral
Department of Forest Ecology, Landscape Research Institute, Brno, Czech Republic.

Intensifying fire regimes and changing climatic conditions raise concerns about the capacity of forests to
naturally recover after fire. Linking long-term observations of post-fire natural tree regeneration with the
environmental and spatiotemporal context is thus becoming increasingly important to guide restoration efforts
worldwide. Using multivariate Bayesian and spatial point process modeling, we evaluated the main
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environmental drivers of post-fire tree species recovery, its compositional and structural components, and
species’ spatiotemporal co-occurrence patterns over 15 years post-fire in a Central European Pinus sylvestris
forest. Topography-related conditions and ground cover were the prevalent drivers of tree species responses. In
addition to diverse species-specific and size-dependent responses, higher site moisture and moss cover were
beneficial for most species, while steep and warm habitats with exposed mineral soil and lack of litter mostly
represented harsh conditions. We demonstrate the transition of the Pinus sylvestris forest to early successional
broadleaves. Betula pendula seedlings and saplings began to dominate 10 and 5 years after the fire, respectively.
Pinus sylvestris seedlings showed a similar abundance to Betula pendula and Populus tremula 5 years after the
fire but declined sharply thereafter. We identified synchronized but species-specific patterns of seedling decline
and sapling basal area build-up in early successional broadleaves. Fagus sylvatica, Picea abies, and Pinus
sylvestris saplings showed synchronized recovery 15 years post-fire. We highlight the need for a detailed
recognition of species-environment relationships, particularly where species with diverse levels of natural
recovery are challenged along wide topographic gradients. Our findings also demonstrate that the compositional
and structural components of post-fire recovery were shaped by species and wider community dynamics
depending on time since fire. Exploring these species’ unique and synchronized trajectories through
spatiotemporal co-occurrence patterns is essential for setting realistic expectations of future forest recovery and
can also help guide active restoration efforts in various post-disturbance contexts.

Intenzivné;js$i mira vyskytu pozard a ménici se klimatické podminky vyvolavaji otazky ohledn¢ schopnosti lest
ptirozené se po pozarech obnovit. Propojeni dlouhodobych pozorovani ptirozené regenerace stromi po pozarech
s kontextem lokalnich a ¢asoprostorovych podminek je proto dalezité pro vytvareni navodi na obnovu
ekosystémi po celém svété. Pomoci metod vicerozmérné Bayesovské statistiky a prostorového bodového
procesniho modelovani jsme vyhodnotili hlavni faktory prostiedi urcujici obnovu druhti stromti po pozarech,
sloZeni a strukturu spolecentev a spole¢ny vyskyt druhti po dobu 15 let po pozaru ve sttedoevropském borovém
lese (Pinus sylvestris). Topografické podminky a pokryv ptiidy byly dominantnimi faktory urcujicimi odpovédi
druhti stromi. Kromé rozmanitych druhové specifickych a na velikosti zavislych odpovédi byla pro vétSinu
druhii vhodna vyssi vlhkost stanovisté a pokryv mechil, zatimco strma a tepla stanovisté s obnazenou mineralni
pudou a nedostatkem opadu vétSinou predstavovala drsné podminky. Studie ukazuje zménu borového lesa
smérem k ranym sukcesnim listnatym porostim. Semenacky a stromky biizy (Betula pendula) zacaly na
plochach dominovat 10, respektive 5 let po pozaru. Semenacky borovice lesni (Pinus sylvestris) byly 5 let po
pozaru podobné hojné jako btiza (Betula pendula) a topol osika (Populus tremula), ale poté jejich Cetnost prudce
poklesla. Detekovali jsme synchronizovanou, ale druhové specifickou dynamiku v ibytku semenackt a nartstu
bazalni plochy stromku u rané sukcesnich listnatych dievin. Mladé stromky Fagus sylvatica, Picea abies a Pinus
sylvestris vykazovaly synchronizovanou obnovu 15 let po pozaru. Nase studie zdiraziiuje potiebu detailniho
pochopeni vztahli mezi druhy a prostiedim, zejména tam, kde jsou druhy s riiznou schopnosti piirozené obnovy
vystaveny riznorodym podminkam v Sirokych topografickych gradientech. Nase zjisténi také ukazuji, Ze
dynamika obnovy spoleCenstev a jejich struktury po pozaru byly formovany vztahy druhti a SirSiho spolecenstva
v zavislosti na dob¢ od pozaru. Zkoumani jedineCnych a synchronizovanych trajektorii téchto druhti
prostiednictvim ¢asoprostorovych vzorcl spole¢ného vyskytu je nezbytné pro stanoveni realistickych o¢ekavani
budouci obnovy lesti a miize také pomoci usmérnit aktivni usili o obnovu po naruseni v riznych podminkach.

The fire ecology of the European beech: 15 years of research (PoZarova ekologie buku lesniho: 15
let vyzkumu)

Davide Ascoli (1), Janet Maringer (2), Renzo Motta (1), Marco Conedera (2)
(1) DISAFA, University of Torino; (2) Community Ecology, WSL.

The increasing frequency in large and recurrent fires in beech forests (Fagus sylvatica L.) in the Alps is an
indicator of possible shifts in disturbance regimes under global change. Aiming at better understanding the
disturbance-ecology of beech in relation to fire, we set up a 15-year research program on post-fire effects
investigating: drivers of individual tree mortality, gap dynamics, fecundity and regeneration strategies, and the
interaction with other biotic and abiotic disturbances, including fungi, wind, and recurrent fires. Concurrently,
we investigated fire impacts on beech forest ecosystems services such as protection against gravitational hazards
(e.g. rock falls), and post-fire restoration techniques. Beech forests usually experience mixed fire intensity as
function of fuel characteristics and geomorphology. In steep slopes, the fire induced air thermic may results in
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high severity fires. In case of low to mid-severity fires beech trees experience a delayed mortality over 20 years
post-fire depending on tree size, growth habit, and fungi infestation. Starting from high-severity hotspots, gaps
gradually expand over the years, creating diverse gradients of light conditions across space and time. A beech
regeneration window opens soon after fire and is mostly successful within the first 15 years post-fire when it
interacts with the timing of masting and gap formation. The protection capacity is poor in mid-to-high severity
patches within 5-30 years post-fire where the low mechanical stability increases susceptibility of the surviving
individuals to wind disturbance and fire hazard due to deadwood accumulation. Repeated fires within short time
(<60 year) highly compromise ecosystem services, and might trigger changes in state, increasing the risk of
gravitational hazards, although a moderate resprouting capacity of the beech regeneration after repeated mixed-
severity fire guarantees the persistence of the species. The understanding of beech fire traits informs closer-to-
nature silviculture for post-fire restoration in mountain and Central European beech forests.

Vzristajici ¢etnost velkych a opakujicich se pozarti v bukovych lesich (Fagus sylvatica L.) v Alpach je
indikatorem moznych posunil v dynamice disturbanci v disledku globdlnich zmén. S cilem lépe porozumét
ekologii disturbanci bukovych porostli ve vztahu k pozarim jsme zalozili 15lety vyzkumny program zaméieny
na dopady pozart, ktery zkouma: faktory ovliviiujici imrtnost jednotlivych stromil, dynamiku vzniku svétlin,
fekunditu, regeneracni strategie a interakce s dalSimi biotickymi a abiotickymi disturbancemi, v€etné hub, vétru
a opakujicich se pozart. Soucasné jsme zkoumali dopady pozarti na ekosystémové sluzby bukovych lesi, jako
jsou ochrana pted riziky zptisobenymi gravitaci (napft. sesuvy kameni) a metody obnovy po pozaru. V bukovych
lesich je obvykle intenzita pozard smiSena v disledku charakteristik paliva a geomorfologie. Na strmych svazich
muze pozarem vyvolana vzdu$na termika vést k pozariim s vysokou intenzitou. V ptipad€ pozard nizké az
stiedni intenzity dochazi u buki k opozdéné timrtnosti, nékdy az 20 let po pozaru v zavislosti na velikosti
stromu, ristové form¢ a napadeni houbami. Po¢inaje misty v ohniskach vysoce intenzitvniho pozaru se svétliny
v prubéhu let postupné rozsifuji a vytvareji rozmanity gradient svételnych podminek v prostoru a ¢ase. Okno
regenerace se pro buk otevird brzy po pozaru a regenerace je vétSinou UspéSna béhem prvnich 15 let po pozaru,
pokud vhodné interaguje s Zirnymi roky buku a tvorbou svétlin. Ochranna kapacita je slaba v oblastech se stfedni
az vysokou intenzitou v prabéhu 5-30 let po pozaru, kde nizka mechanicka stabilita zvySuje nachylnost
prezivsich jedinct k poskozeni vétrem nebo hrozi nebezpeci pozaru v disledku hromadéni mrtvého dieva.
Opakované pozary v kratkém case (<60 let) vyrazné ohrozuji funkci ekosystémovych sluzeb a mohou vyvolat
zmeény ve zdravotnim stavu stromil, ¢imz zvySuji riziko nebezpeci padu a sesuvitl, ackoli mirna vymladna
schopnost regenerace buku po opakovanych pozarech smisené intenzity zajist'uje prezivani druhu na plose.
Pochopeni vlastnosti pozarti v bukovych lesich poskytuje navod k piirodé blizkému lesnictvi pro obnovu po
pozarech v horskych a sttedoevropskych bukovych lesich.

Fire in oak forests: From historical reconstructions of fire regimes to understanding physics and
physiology of ecosystem responses to fire (Pozary v dubovych lesich: od historickych rekonstrukci
pozarovych rezimil k pochopeni fyzikalnich a fyziologickych reakci ekosystému na oherl)

Igor Drobyshev, Olga Wepryk
Southern Swedish Forest Research, SLU Alnarp.

Fire has undeniably played an important role in the dynamics of European oak forests and woodlands prior to its
exploitation by modern forestry. Limited dendrochronological and experimental evidence indicate that surface
fires tended not to kill oaks in the main canopy and had apparently limited effect on their growth in post-fire
period. Reconstructions further suggest that fires promoted oak regeneration, often — in parallel with
regeneration of other canopy dominants. However, the mechanisms behind these effects, specifically — in the
European context, remain largely unstudied. Dendrochronological laboratory of SLU in Alnarp initiated a
comprehensive research program to quantify mechanisms of fire ecological impacts on oak-dominated forests in
Southern Sweden, including experimental studies of fire behavior, fine-scale environmental and physiological
monitoring with the goal to inform management and conservation actions within the Sweden and beyond. In the
presentation, we will showcase the recently finalized and ongoing studies from Southern Sweden, highlight
existing knowledge gaps, and discuss management implications of the studies’ insights.

Ohen nepopirateln¢ hral dalezitou roli v dynamice evropskych dubovych lesii a lesnich porostd predtim, nez je
zacalo vyuzivat moderni lesnictvi. Nékteré dendrochronologické a experimentalni diikazy naznacuji, ze
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povrchové pozary nemély silu ovlivnit korunové patro dubti a zjevné mély i omezeny vliv na rust dubti v obdobi
po pozaru. Rekonstrukce dale naznacuji, Ze pozary podporovaly regeneraci dubu, ¢asto soubézné s regeneraci
dalsich dominant porostu. Mechanismy v pozadi této dynamiky lest vSak zlistavaji do zna¢né miry
neprozkoumané, zvlasté pak v evropském kontextu. Dendrochronologické laboratot SLU v Alnarpu zah4jila
komplexni vyzkumny program pro kvantifikaci mechanismti ekologickych dopadti pozarii na lesy s ptfevahou
dubii v jiznim Svédsku, véetné experimentélnich studii chovani pozari, jemného environmentalniho a
fyziologického monitorovani s cilem informovat o opatfenich v oblasti managementu a ochrany ptirody ve
Svédsku i mimo né&j. V prezentaci predstavime nedavno dokonéené a probihajici studie z jizniho Svédska,
zdiraznime stavajici nedostatky ve znalostech a probereme dusledky poznatki ze studii pro prakticky
management.

Drivers of plant recolonisation after large wildfires in NE German pine forests — lessons from the
PYROPHOB project (Faktory urcujici obnovu rostlin po rozsahlych lesnich pozéarech v borovych
lesich severovychodniho Némecka — poznatky z projektu PYROPHOB)

Thilo Heinken, Maren Schiile
University of Potsdam, General Botany, Potsdam, Germany.

Recent wildfires have burned large forest areas in NE Germany, particularly in Brandenburg. Within the
interdisciplinary research project PYROPHOB (www.pyrophob.de) the ecological effects of wildfires and
subsequent forest management strategies were investigated in two pine forests, with the aim of formulating
practical recommendations for managing fire-prone forests and the effective restoration of post-fire forest areas.
We studied the recolonisation patterns of natural tree regeneration and ground vegetation using plot-based
approaches. We analysed the effects of fire severity, post-fire forest management (different levels of salvage
logging and soil disturbance), pre-fire land use legacies and distance to potential seed sources on vegetation. The
vegetation composition of the burned plots differed drastically from that of the unburned controls, resulting in
enhanced species richness and increased Ellenberg indicator values (EIVs) for light, reaction and nitrogen. While
one study area was effectively recolonised by wind-dispersed pioneer trees (mainly aspen), recolonisation was
slower in the other area (burned one year later). Birch and pine regeneration decreased with increasing distance
to the next potential seed tree, while aspen showed no dispersal limit. Regeneration of ground vegetation mainly
occurred from wind-dispersed seeds (invader) and the soil seed bank (seed banker). Forest management practices
involving high levels of soil disturbance (e.g. ploughing) have favoured seed bankers by activating the seed
bank. Vegetation changed rapidly in the short period of up to six years after the fire. Species richness decreased
and species composition shifted from early open land pioneer species towards late successional forest species.
Decreasing EIVs for reaction and nutrients indicate that the temporary increase in nutrient availability dissipates
quickly, probably due to nutrient leaching. Although some successional patterns remained similar across all
management types, the recolonisation of salvage-logged plots was slower. Some implications for the
management of burnt forest areas are discussed.

Nedavné pozary spalily rozsahlé plochy lest v severovychodnim Némecku, zejména v Braniborsku. V ramci
interdisciplinarniho vyzkumného projektu PYROPHOB (www.pyrophob.de) byly ve dvou borovych lesich
zkoumany ekologické dopady lesnich pozara a nasledné strategie lesniho hospodarstvi s cilem formulovat
prakticka doporuceni pro hospodateni v lesich nachylnych k pozartim a efektivni obnovu téchto lesnich stanovist
po pozarech. Studovali jsme pfirozenou regeneraci stromu a bylinné vegetace na nékolika plochach. Analyzovali
jsme vliv severity pozard, zptisobu hospodareni po pozaru (riizné miry zachranné t€¢zby a naruseni pidy),
zpusobu vyuzivani pudy pied pozarem a vzdalenosti k potencialnim zdrojim semen na vegetaci. Slozeni
vegetace na vypalenych plochach se vyrazné lisilo od sloZeni vegetace na nevypalenych kontrolnich plochach,
coz vedlo ke zvySené druhové bohatosti a nartistu Ellenbergovych indika¢nich hodnot (EIV) pro svétlo, pH a
dusik. Zatimco jedna studovana oblast byla rekolonizovana pionyrskymi stromy, které se §ifi vétrem (zejména
topol osika), v druhé oblasti (ktera shofela o rok pozdé&ji) byla rekolonizace pomalejsi. Regenerace biiz a borovic
se snizovala se zvySujici se vzdalenosti od nejblizsiho potencialniho semenného stromu, zatimco topol osika
nevykazoval zadné limity Sifeni. Regenerace pfizemni vegetace probihala pievazné z vétrem rozptylenych semen
(invaders) a z pudni semenné banky (seed bankers). Lesni hospodateni, které zahrnovalo naruSeni pidy (napft.
orbou), zvyhodniovalo druhy, které spoléhaji na svoji semennou banku, tim, Ze ji aktivovalo. Vegetace se béhem
kratkého obdobi Sesti let po pozaru vyrazn€ promeénila. Druhova bohatost se snizila a druhové slozeni se

48



posunulo od ranych pionyrskych druht typickych pro otevienou ptidu smérem k pozdné sukcesnim lesnim
druhtim. Klesajici EIV pro pH a Ziviny naznacuje, ze zvySena dostupnost zivin po pozaru je pouze docasna a
rychle se vytraci, pravdépodobné v dusledku vyplavovani zivin. Ackoli vyvoj sukcese byl podobny ve vSech
typech zasahti, rekolonizace na plochach po zachranné tézbé byla pomalejsi. Ptispévek dale rozvadi nekteré
dasledky pro hospodateni s plochami postizenymi pozarem.

Plant invasions on the burned area in the Bohemian Switzerland National Park (Rostlinné invaze
na pozafisti v NP Ceské Svycarsko)

Jan Pergl (1), Klara Kuskova (1), Josef Kutlvasr (1), Irena Perglova (1), Handrij Hartel (1,2), Jiti Sadlo (1),
Lenka Moravcova (1), Anna Lucanova (1), Dana Vébrova (2), Michaela Vitkova (1)

(1) Botanicky tistav AV CR, Prithonice; (2) Narodni park Ceské Svycarsko, Krasnd Lipa

The extensive fire in NPCS triggered a variety of processes. For non-native and invasive plant species, it
primarily meant the creation of an open environment where they can invade. At the same time, the light
conditions and competition from surrounding species altered the conditions in the soil. The question is how the
fire actually affected non-native species and whether it posed an increased risk to the protected area in this
regard. In our research, we combine both observational and experimental approaches. In addition to describing
changes in the environment, the goal is to define plant strategies based on post-fire site conditions and ultimately
propose a strategy for managing valuable areas after disturbances in terms of limiting invasive species. As part of
our monitoring of invasions, we repeatedly monitor selected plots and their invasion pathways (see for example
the poster by Kutlvasr et al.). Furthermore, in areas affected by varying intensities of fire, we continuously
monitor nutrient availability in the soil and soil biota activity. In laboratory experiments, we expose various
species found in the burned area to conditions that correspond to, for example, fire survival, colonization of the
burned site, etc. Monitoring the burned area and the regeneration of individual species further allows for the
specification of appropriate prevention and subsequent management strategies.

Rozsahly pozar v NPCS nastartoval riiznou $kalu procesi. Pro neptivodni a invazni druhy rostlin se jednalo
zejména o vytvoreni otevieného prostfedi, kam mohou invadovat. Zaroven se svételnymi podminkami a
konkurenci okolnich druhti se zménily i podminky v padé. Otazkou je, jak vlastn¢ pozar ovlivnil neptiivodni
druhy a zda v tomto ohledu predstavoval zvySené riziko pro chranéné tizemi. V ramci naseho vyzkumu
kombinujeme jak observacni, tak experimentalni pfistup. Kromé popisu zmény prostiedi je cilem definovat
strategie rostlin na zakladé podminek na pozafisti a ve vysledku i navrhnout strategii pro management cennych
uzemi po disturbancich z hlediska omezeni invaznich druhii. V ramci sledovani invazi opakovan¢ monitorujeme
vybrané plochy a cesty Sifeni (viz napft. poster Kutlvasr a spol.). Déle na plochach zasazenych riznou intenzitou
pozaru sledujeme kontinualn¢ dostupnost Zivin v ptidé a aktivitu ptdni bioty. V ramci laboratornich pokust
vystavujeme riizné druhy vyskytujici se na spalenisti podminkam, které odpovidaji napt. preziti pozaru,
kolonizaci spélenisté atp. Sledovani spalenisté a regenerace jednotlivych druhti navic umoziuje specifikovat
vhodné strategie prevence a ndsledného managementu.
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Plenary talk

Fire in the boreal European forest. Can the past fire regime be safely implemented in nature
reserves? (Ohen v evropskych borealnich lesich. Lze bezpecné zavadét historicky rezim pozart do
chranénych tizemi?)

Anders Granstrom
Department of Forest Ecology and Management, Swedish University of Agricultural Sciences, Umed, Sweden.

In this talk I give an overview of fire history in Sweden and discuss conditions for fire in this region with respect
to fuels, weather and present-day management ideas. Fire has always been both a natural and cultural force in the
European boreal forest, with the relative importance of the two varying through time. The most fundamental shift
in fire influence, however, came in the latter half of the 1800s, coinciding with the rise of industrial forest
exploitation. Over a few decades, the annual area burned decreased dramatically. For us, it is surprising how
effectively fire could be reduced already by then, in stark contrast to the other parts of the boreal where fire is
still largely uncontrolled, despite modern technologies. When you read statements from foresters and researchers
in the late 1800s and early 1900s, it is evident that they recognized the near-ubiquitous historical presence of fire
in Swedish forests and its role for biodiversity and stand composition, nota bene the dominance of pine over
large areas where spruce would win in the absence of fire. Nevertheless, when it came to management of
conservation areas, these insights were not translated into any active measures. Initiatives to re-introduce fire.
came only in the early 1980s, inspired by the debate in the USA. Today, fire use is fully accepted in the
management of both state-owned nature reserves and national parks and in areas set-aside by forest companies to
comply with certification schemes. Evidence from dendrochronological research throughout the country suggest
that past fire regime was dominated by fires that were not stand-replacing, and this is usually the goal of
prescribed burning today. A typical burn tract is 20-50 ha and delineated by features such as streams, swampy
areas or roads. Pre-fire stands are mostly mixed pine/spruce and prescriptions and ignition patterns are set to
remove most of the spruce while allowing larger pine to survive. The burning is typically done by crews of 5-12
people, often with a helicopter for added security. Escapes do sometime happen and is then usually due to poor
handling in the mop-up phase. Today the major constraint to prescribed fire is the lack of good burn days in
some years and the lack of experienced crews. However, a testament to the relative success of active fire
management is that over the last few years, the summed area burnt in management fires have exceeded that of
wildfires.

V této prednasce predstavuji piehled historie pozart ve Svédsku a zmifiuji se o podminkach pro vznik pozart v
tomto regionu s ohledem na palivo, pocasi a soucasné piedstavy o typu hospodateni. Oheni v evropskych
borealnich lesich vzdy vznikal v disledku jak ptirodnich, tak kulturnich podminek, pti¢emz relativni vyznam
téchto dvou okolnosti se v ¢ase ménil. Nejzasadnéjsi posun ve vyskytu pozarh vSak nastal v druhé poloving 19.
stoleti, a pfisel s nastupem primyslového vyuzivani lesti. Béhem né€kolika desetileti se dramaticky snizila plocha
spalena pozary za rok. Je piekvapivé, jak efektivné se dokéazalo branit pozarim jiz v minulosti, na rozdil od
jinych oblasti borealniho pasma, kde jsou pozary stale do zna¢né miry nekontrolované, a to i pfes vyuziti
modernich technologii. Z prohlaSeni lesnik® a vyzkumnikl z konce 19. a zac¢atku 20. stoleti je ziejmé, Ze si
uvédomovali téméf vSudypritomny historicky vyskyt pozar ve §védskych lesich a jeho roli pro biodiverzitu a
sloZeni porostill, zejména pak pro pievahu borovice na rozsahlych plochach, kde by jinak v nepfitomnosti pozara
dominoval smrk. Nicméné, pokud jde o management chranénych tizemi, tyto poznatky nebyly promitnuty do
zadnych aktivnich opatfeni. Iniciativy k opétovnému zavedeni ohn¢ se objevily az na zacatku 80. let 20. stoleti,
inspirované tehdejsi debatou v USA. Dnes je vyuzivani ohné plné akceptovano ve sprave statnich prirodnich
rezervaci 1 narodnich parku ale i v porostech ponechanych samovolnému vyvoji vy¢lenénych lesnimi spravci za
ucelem splnéni podminek pro certifikaci kvality lesa. Dikazy z dendrochronologického prizkumu v celé zemi
naznacuji, Ze historickému rezimu pozari dominovaly mén¢ intenzivni pozary, které neposkozovaly celé porosty
(tzv. stand-replacing fires), a takové malo intenzivni pozary jsou dnes obvykle cilem fizeného vypalovani.
Typicka plocha vypalovani ma rozlohu 20-50 ha a je vymezena prvky, které funguji jako bariéry, napt. potoky,
bazinaté oblasti nebo silnice. Porosty pred pozarem jsou vétSinou smiSené porosty borovice a smrku a zdmérem
vypalovani je odstranit vétSinu smrku a zaroven umoznit preziti vétsich borovic. Paleni obvykle provadéji tymy
5-12 1idi, Casto za pritomnosti vrtulniku pro vétsi zabezpeceni. Nékdy dojde k tniku ohné, obvykle kvili $patné
manipulaci ve fazi ¢isténi. Hlavnim omezenim fizeného péleni je nékdy nedostatek vhodnych dnt pro
vypalovani v n€kterych letech a nedostatek zkusenych pracovnikii. Dikazem relativniho tspéchu tohoto
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aktivniho pfistupu ke zvladani pozari vsak je, ze v poslednich nékolika letech celkova plocha spalena pti
fizeném vypalovani prekrocila plochu spalenou pii pfirozenych lesnich pozarech.
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REWILD-FIRE - Simulation of rewilding scenarios and wildfire regimes in temperate forests
(REWILD-FIRE simulace scénait rewildingu a vyskytu pozart v lesich mirného pasma)

Davide Ascoli (1), Gian Luca Spadoni (1), Jose Moris (1), Roberta Berretti (1), Cinzia Passamani (1), Rachele
Gamba (1), Fred Rainsford (1), Giorgio Vacchiano (2), Sophia Djacenko (2); Lorenzo Rossi (2), Giorgio Alberti
(3), Antonio Tomao (3), Natalie Piazza (3), Alessandro Foscari (3), Lorenzo Orzan (3), Aquilué Nuria (4), Adrian
Regos (5)

(1) DISAFA, University of Torino, (2) DISAA, University of Milano, (3) Di4A, University of Udine, (4) CTFC; (5) CSIC-
MBG.

Temperate forest landscapes in the Alpine region face significant ecological and socio-economic challenges due
to changing land-use practices and climate. In the last decades pastures and agricultural activities have been
abandoned, leading to unplanned afforestation processes on previously managed unforested areas which might
increase the flammability at the landscape scale. Additionally, drought and heat waves stand out due to their
increasing frequency and intensity in the Alpine space, making fire disturbance more unpredictable and severe
under climate change. These combined processes pose a direct threat to local communities’ livelihood and safety,
while having dramatic impacts on the functioning of temperate forest ecosystems of the Alps. The REWILD-
FIRE project investigates the trade-offs between potential benefits of temperate forest growth as encouraged by
rewilding policies for climate change mitigation versus the impacts of increased wildfire hazard due to fuel load
accumulation on carbon emissions under two climate change scenarios. The REMAINS R-package, a model to
simulate land use changes, forest aging and wildfire processes, has been adapted and parametrized in 8
landscapes (50 km2 each) across four alpine geographic bioregions. The results allow to quantify the land cover
transitions towards forested areas as well as carbon loss and emissions due to wildfires across different rewilding
scenarios (Business as usual, Fire control policies, Fire-Smart rewilding), assessing carbon trajectories and
overall carbon budget across 30-year simulations.

Ekosystémy lesti mirného pasma v alpském regionu celi znaénym ekologickym a socioekonomickym vyzvam v
dasledku zmény v hospodareni a klimatu. V poslednich desetiletich dochazi k opousténi pastvin a zemedélské
¢innosti, coz vedlo k neplanovanému zalesiiovani diive obhospodatovanych nezalesnénych oblasti, a mohly by
zvysit hotlavost v krajinném métitku. Navic roste ¢etnost obdobi sucha a vin veder v alpském prostoru, coz Cini
primou hrozbu pro Zivobyti a bezpecnost mistnich komunit a zaroven maji dramaticky dopad na fungovani
ekosystému lesti mirného pasma v Alpach. Projekt REWILD-FIRE zkouma kompromisy mezi potencialnim
prinosem rustu lest mirného pasma, ktery je podporovan strategii rewildingu pro zmiriovani zmény klimatu, a
dopady zvyseného nebezpeci lesnich pozard v disledku akumulace paliva a emisi uhliku ve dvou scénafich
zmény klimatu. Balicek REMAINS R, model pro simulaci zmén ve vyuzivani pudy, starnuti lesnich porostt a
lesnich pozari, byl ptizplisoben a parametrizovan v 8 krajinnych oblastech (kazda o rozloze 50 km2) ve ¢tyfech
alpskych geografickych bioregionech. Vysledky umoziuji kvantifikovat prechody krajinného pokryvu smérem k
zalesnénym oblastem, jakoZ i ztraty uhliku a emise v disledku lesnich pozart v riiznych scénéfich rewildingu
(bézny postup, strategie regulace pozart, chytra obnova divociny s ohledem na pozary) a posoudit trajektorie
uhliku a celkovy uhlikovy rozpocet v ramci 30tiletych simulaci.
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The impact of a wildfire on spider communities in temperate forest landscape (Vliv pozaru na
spoleCenstva pavoukt v krajin€ lesi mirného pasma)

Veronika Grygarova (1, 2), Michaela Helclova (1), Petr Kozel (1), Martin Adamek (1, 3), Lukas Cizek (1), Alena
Suchackova (1, 4)

(1) Institute of Entomology, Biology Centre CAS, Ceské Budéjovice; (2) Faculty of Science, University of South Bohemia,
Ceskeé Budejovice, (3) Faculty of Science, Charles University, Prague; (4) Senckenberg German Entomological Institute,
Miincheberg, Germany.

Wildfires are major ecological disturbances, yet their impact on arthropod communities in temperate forest
ecosystems remains poorly understood. In the summer of 2022, an extensive wildfire in the Bohemian and Saxon
Switzerland National Parks (Czech Republic and Germany) created a heterogeneous post-fire landscape. We
examined how this event affected ground-dwelling spider (Araneae) communities over the two years following
the fire. We established a total of 36 research plots in deciduous and coniferous forests, with varying fire
severity. In each plot, we installed four pitfall traps (two pairs of 0.5 L plastic cups buried in the ground and
filled with vinegar as a fixation medium). Samples were collected every three weeks from May to August in both
2023 and 2024. Around each pitfall trap, we recorded the vegetation structure at two different spatial scales:
micro- (3 m? directly around the trap); macro- (500 m? of the surrounding area). Our findings show that burn
severity and vegetation structure affect both species composition and the distribution of functional traits. While
fire can reduce forest specialized species, it also promotes habitat heterogeneity and allows colonization by
generalist and open-habitat species. Maintaining a mosaic of burned and unburned patches may thus enhance
biodiversity at the landscape level. These results highlight the importance of fire-induced habitat heterogeneity in
shaping spider communities and underscore the need for further research in temperate fire ecology. (This project
was financed with the state support of the TA CR within the Environment for Life Programme (SS06010261))

Pozary ptedstavuji ptirozenou ekologickou disturbanci, avsak v lesich mirného pasma ztstava jejich vliv dosud
malo prozkoumén. V 16t& roku 2022 zasahl rozsahly pozar uzemi Narodnich parkti Ceské a Saské Svycarsko
(Ceska republika a Némecko), v jehoz disledku vznikla mozaikovité spalena krajina. Cilem této studie bylo
sledovat, dopad disturbance na spolecenstva epigeickych pavouki (Araneae) v prubéhu dvou let po pozaru. Na
ruzné zasazenych stanovistich v listnatych a jehli¢natych lesich bylo zalozeno celkem 36 vyzkumnych ploch,
zachycujici gradient severity prohotfeni. Na kazdé¢ plose byly nainstalovany ¢tyfi zemni pasti (dveé dvojice
plastovych kelimki o objemu 0,5 1 zapusténych do zemé, naplnénych octem jako fixacnim médiem). Odbér
probihal ve titydennich intervalech od kvétna do srpna v letech 2023 a 2024. V okoli pasti byla zaznamenana
struktura vegetace na dvou prostorovych skalach: mikroskala (3 m?, ptfimé okoli kazdé pasti) a makroskala (500
m?, Sirsi okoli). Ziskané vysledky ukazaly, Ze jak intenzita pozaru, tak struktura vegetace vyznamnég ovlivnily
druhové sloZeni i funk¢ni vlastnosti pavoucich spolecenstev. Pozar podpofil heterogenitu prostiedi, ¢imz vedl ke
snizeni zastoupeni lesnich specialistii a zaroven umoznil kolonizaci generalistii a druhil otevienych stanovist’.
Udrzovani mozaikovité krajiny s riznym stupném disturbance se tak jevi jako potencialn€ €¢inny nastroj pro
podporu biodiverzity. Tato studie podtrhuje vyznam pozarem vytvorené heterogenity prostedi pti formovani
spoleCenstev pavouktl a souc¢asn€ upozoriuje na potiebu dalsiho vyzkumu v oblasti pozarové ekologie v
temperatnich lesnich ekosystémech. (Tento projekt byl spolufinancovan se statni podporou Technologické
agentury CR v ramci Programu Prostiedi pro Zivot (SS06010261))
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Post-fire soil recovery affected by soil depth and fire severity along a long-term chronosequence
in a Central European temperate forest (Obnova pud po pozaru podél dlouhodobé chronosekvence
ve stiedni Evropé€ ovlivnéna hloubkou piidy a severitou pozaru)

Veronika Jilkova (1), Martin Addmek (1, 2), Miloslav Devetter (1)

(1) Biologické centrum AV CR, Ustav piidni biologie a biogeochemie, Ceské Budéjovice, Ceskd republika; (2) Univerzita
Karlova, Prirodoveédecka fakulta, Katedra botaniky, Praha, Ceska republika.

Wildfires are currently becoming a global threat to forest ecosystems, affecting not only vegetation, but also key
soil properties. Here we provide first insights into the long-term post-fire dynamics of soil properties as related
to soil depth and fire severity in a Central European temperate forest. In this study, we investigated changes in
soil physical, chemical and microbial properties in Scots pine-dominated forests along a unique 110-year-long
post-fire chronosequence. We collected soil samples from the organic (O) and the surface mineral (0-5 cm; A)
horizons affected by wildfire of either high or low severity. We show that the time needed to recover after the fire
was longer for the physical and chemical properties (< 110 years) than for the microbial properties (< 45 years).
Although the relative change in soil properties was larger in the A horizon than in the O horizon (60% vs. 46%),
the absolute change determined the recovery time. The recovery time was therefore longer in the O horizon (<
110 years) than in the A horizon (< 9 years). Our data also indicate that the young sites showed significant effects
of fire severity, with longer recovery times after high severity fires. Although the effects were only found in
microbial properties, indicating their high sensitivity to fire, the differences clearly show that the O horizon is
rather prone to fire severity, whereas the A horizon is relatively resilient.

Pozary se v soucasnosti stavaji globalni hrozbou pro lesni ekosystémy, protoze ovliviiuji nejen vegetaci, ale i
klicové ptidni vlastnosti. V této praci prezentujeme prvni vhled do dlouhodobé dynamiky ptidnich vlastnosti po
pozaru s ohledem na hloubku ptidy a severitu pozaru v temperatnim lese stiedni Evropy. Zabyvali jsme se
zménami v pudnich fyzikalnich, chemickych a mikrobialnich vlastnostech v borovém lese podél unikatni 110 let
dlouhé chronosekvence po pozaru. Odebrali jsme plidni vzorky z organického (O) a povrchového mineralniho
(0-5 cm; A) horizontu ovlivnéného pozarem vysoké ¢i nizké intenzity. Ukazalo se, ze Cas potiebny k obnové po
pozaru byl delsi pro fyzikalni a chemické vlastnosti (< 110 let) nez pro mikrobidlni vlastnosti (< 45 let). Piestoze
byla relativni zména v ptdnich vlastnostech vétsi v A horizontu nez v O horizontu (60% vs. 46%), absolutni
zména uréovala délku obnovy po pozaru. Cas obnovy byl proto delsi v O horizontu (< 110 let) nez v A horizontu
(<9 let). Nase data také naznacuji, ze mladé plochy vykazovaly vyznamny vliv severity pozaru, s delSimi Casy
obnovy po pozarech vysoké intenzity. Pfestoze tento efekt byl zaznamenan pouze u mikrobialnich vlastnosti, coz
ukazuje na jejich vysokou citlivost na pozary, rozdily jasné ukazuji, Ze O horizont je relativné citlivéjsi vaci
severité pozaru, kdezto A horizont je odolng;jsi.

Impact of wildfire on saproxylic beetles in Bohemian and Saxon Switzerland National Parks (Vliv
pozaru na spolecenstva saproxylickych broukt Ceskosaském Svycarsku)

Petr Kozel (1), Helclova M. (1), Zumr V. (2), Nakladal O. (2), Adamek M. (1,3), Pankova K. (1), Cizek L. (1,4),
Suchackova A. (1,4)

(1) Institute of Entomology, Biology Centre of the Czech Academy of Sciences, Ceské Budéjovice, Czech Republic;

(2) Faculty of Environmental Sciences, Czech University of Life Sciences Prague, Praha-Suchdol, Czech Republic;

(3) Faculty of Science, Charles university, Praha 2, Czech Republic; (4) Faculty of Science, University of South Bohemia,
Ceské Budéjovice, Czech Republic.

The study was conducted in the Bohemian Switzerland (Czech Republic) and Saxon Switzerland (Germany)
National Parks, where non-native Norway spruce monocultures cover 56.4% of the area. On 23 July 2022, a
wildfire affected 1 310 ha, becoming the largest recorded in both regions. We established 36 plots across
unburned, moderately burned, and strongly burned beech- and pine-dominated stands. Abiotic conditions,
deadwood microhabitats, and fire impact were assessed, and saproxylic beetles were sampled using flight-
interception traps installed at 1.5 m on standing trees from late April to early August. A total of 445 beetle
species (28 746 individuals, including 11 967 bark beetles) were recorded, with 86 species listed as nationally
threatened. Several faunistically interesting species were found, including Acmaeops septentrionis, Lacon
lepidopterus, and Chrysobothris igniventris. Beetle abundance and number of species correlated positively with
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fire intensity indicators such as flame height and soil burnout, though responses were non-linear, peaking mid- or
late-gradient. This indicates that moderate fire promotes saproxylic beetle diversity, while extreme intensity can
be detrimental. Community composition of all and red-listed species was influenced by fire intensity and stand
type, with burned plots particularly favorable for xylophagous species associated with conifers. The results
highlight the complex effects of wildfire on forest insect biodiversity and underscore the importance of fire in
maintaining saproxylic beetle communities in Central European forests. (This project was financed with the state
support of the Technology Agency of the Czech Republic within the Environment for Life Programme
(SS06010261))

Studie byla provedena v Narodnim parku Ceské Svycarsko (CR) a Saském Svycarsku (Némecko), kde
nepuvodni smrkové monokultury pokryvaji 56,4 % tzemi. Dne 23. Cervence 2022 zasahl oblast poZar o rozloze
1 310 ha, nejvétsi zaznamenany v obou regionech. Bylo zfizeno 36 ploch v nezasazenych, stfedn¢ a siln¢
zasazenych bucinach a borovych porostech. Hodnoceny byly abiotické podminky, mikrostanovisté tlejiciho
difeva a dopad pozaru, ptfic¢emz saproxylické brouky jsme odchytavali pomoci pasti na letu instalovanych ve
vysce 1,5 m od konce dubna do zacatku srpna. Celkem bylo zaznamenano 445 druhti broukt (28 746 jedinct,
véetn€ 11 967 kiirovet), z toho 86 druhtl je uvedeno v ndrodnim cerveném seznamu ohrozenych druhi. Byly
nalezeny i faunisticky zajimavé druhy, naptiklad Acmaeops septentrionis, Lacon lepidopterus a Chrysobothris
igniventris. Abundance a druhova bohatost brouki byly pozitivné korelovany s ukazateli intenzity pozaru, jako
je vyska plament a vypaleni pidy, avSak reakce nebyly linearni, s vrcholy uprostied ¢i na konci gradientu. To
naznacuje, Ze mirny pozar podporuje diverzitu saproxylickych brouki, zatimco extrémni intenzita mtize mit
negativni dopad. Slozeni spoleCenstev vSech i Cervené zafazenych druhti bylo ovlivnéno intenzitou pozaru a
typem porostu, pti¢emz zasazené plochy byly obzvlasté piiznivé pro xylofagni druhy spojené s jehlicnany.
Vysledky ukazuji slozité dopady pozaru na biodiverzitu lesnich hmyzu a zdtraznuji vyznam pozarQ pro
udrzovani spolecenstev saproxylickych brouki ve sttedoevropskych lesich. (Projekt byl financovan se statni
podporou Technologické agentury Ceské republiky v ramci programu Prostiedi pro Zivot (SS06010261))

Succession of butterflies and orthopterans three years after a large fire (Sukcese spolecenstev
motyl a rovnoktidlych tfi roky po pozaru)

Petr Kozel (1), Tereza Cechova (2), Lukas Cizek (1,3), Pavel Marhoul (4), Gioele Moro (1,3), Pavel Potocky (1),
Alena Suchackova (1,5)

(1) Institute of Entomology, Biology Centre of the Czech Academy of Sciences, Ceské Budéjovice, Czech Republic;

(2) Faculty of Science, University of Hradec Kralové, Hradec Kralové, Czech Republic; (3) Faculty of Science, University
of South Bohemia, Ceské Budejovice, Czech Republic; (4) Beleco, z.s., Praha, Czech Republic, (5) Senckenberg Deutsches
Entomologisches Institut, Miincheberg, Germany.

We evaluated the effect of fire with varying severity in 44 plots of beech, spruce and pine stands on butterflies
and orthopterans during the first three seasons after the 2022 wildfire in the Bohemian and Saxon Switzerland
National Parks. In butterflies, we found that in the burned plots, abundance and number of species increased
from the first to the second year. We did not observe significant differences between burned stands and control
stands. Species composition changed during the three years more noticeably in the burned stands. In
orthopterans, we found that in the burned plots, abundance increased during the succession, and the number of
species increased from the first to the second year. Abundance of Chorthippus pullus, a xerothermic vulnerable
species, increased from the first to the second year, but then dramatically decreased. Species composition in the
burned plots changed significantly. Overall, these herbivorous species benefit from the vegetation recovery,
however, rare and endangered species dependent on open and sparsely covered surfaces suffer from overgrowth.
Based on our results, we call for targeted conservation management, such as grazing, selective cutting, or
prescribed burning, to maintain structural heterogeneity, prioritising the formation of a successional stages
mosaic and to prevent homogenisation. The adopted management strategies should be monitored in particular
areas. (This project was financed with the state support of the Technology Agency of the Czech Republic within
the Environment for Life Programme (SS06010261))

Studovali jsme vliv intenzity pozaru na 44 plochach v bu¢inach, smréinach a borovych porostech na denni

motyly a rovnok¥idly hmyz béhem prvnich ti let po pozaru v roce 2022 v Narodnich parcich Ceské a Saské

Svycarsko. U dennich motyli jsme zjistili, ze na spalenych plochach se od prvniho do druhého roku zvysila

pocetnost i pocet druhli. Mezi spalenymi a kontrolnimi porosty jsme vSak nezaznamenali vyznamné rozdily.
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Druhové sloZeni se béhem tii let ménilo vyraznéji na spalenych plochach. U rovnoktidlého hmyzu jsme zjistili,
Ze na spalenych plochéch se pocetnost behem sukcese zvySovala a pocet druht stoupl z prvniho do druhého
roku. Pocetnost xerotermniho a zranitelného druhu Chorthippus pullus vzrostla mezi prvnim a druhym rokem,
ale poté vyrazné poklesla. Druhové slozeni se na spalenych plochdch vyznamné zménilo. Obecné tyto dvé
herbivorni skupiny profituji z obnovy vegetace, avSak vzacné a ohrozené druhy vazané na oteviené a nezarostlé
plochy trpi zarGstanim. Na zakladé nasich vysledkli doporuc¢ujeme cileny ochranaisky management, jako je
pastva, selektivni tézba nebo fizené vypalovani, které by mély podporovat strukturalni heterogenitu,
uptednostiiovat vznik mozaiky sukcesnich stadii a branit homogenizaci. Pfijaté managementové zasahy by mély
byt monitorovany na konkrétnich lokalitach. (Projekt byl financovan se statni podporou Technologické agentury
Ceské republiky v ramci programu Prostiedi pro Zivot (SS06010261))

Simulation of wildfire spread in natural environments for planning management interventions in
specially protected areas — a case study of the Sumava National Park (Simulace $ifeni pozaru v
ptirodnim prostfedi pfi planovani managementovych zasahti ve zvlasté chranénych uzemi — ptikladova
studie Narodni park Sumava)

Lucie Kudlackova (1), Miroslav Trnka (1), Radka Maskova (2), Jana Beranova (2), Martin Stary (3)

(1) Ustav vyzkumu globadlni zmény AV CR, vv.i. , Brno/Global Change Research Institute CAS, Brno, Czech Republic;

(2) IFER — Ustav pro vyzkum lesnich ekosystémi, s.r.o. , Jilové u Prahy./IFER — Institute of Forest Ecosystem Research Ltd.,
Jilové u Prahy, Czech Republic; (3) Sprava Narodniho parku Sumava, Vimperk/Sumava National Park Administration,
Vimperk, Czech Republic.

The continuous mapping of the Suppression Difficulty Index (SDI), currently being tested by the Fire Rescue
Service as well as some national parks and protected landscape area administrations, enables the identification of
areas with higher risk of fire ignition and spread. The index is calculated based on data about terrain relief,
vegetation cover characteristics, and other parameters that influence the complexity of firefighting operations in
a given location. The SDI is prepared in a 30 x 30 m raster, allowing for detailed interpretation and analysis of
all input parameters. This means that for every essentially eye-overlookable segment of the landscape, we can
assess how risky a potential fire would be under extreme conditions (meteorology and fuel moisture). For the
purpose of this calculation, the vegetation cover is reclassified into a fuel model (Trnka et al. 2025),
characterized by the quantity and dimensions of fuel. This allows the vegetation and terrain information to be
transformed into fire behavior parameters in the FlamMap fire spread modeling environment (Finney, 2006;
Finney et al., 2019). The modeling approach makes it possible to evaluate how changes in vegetation cover
characteristics affect expected fire behavior under the same weather conditions. In cooperation with the Sumava
National Park Administration, we will present model outputs for two scenarios: 1) The effect of mowing
permanent grassland on fire controllability under specific weather conditions in the second half of the vegetation
season. 2) A simulation of fire spread based on locations considered for prescribed burning (or for Fire Rescue
Service training purposes) under various weather conditions at the beginning of the vegetation season. The
modeling results will be presented as annotated map outputs and discussed in the context of specific knowledge
about fire development in natural environments and the potential use of SDI in the management of specially
protected areas.

Souvislé zobrazeni Indexu hasitelnosti (Supression Difficulty Index, SDI), které momentalné testuje Hasi¢sky
zachranny sbor, nékteré spravy narodnich parki a chranénych krajinnych oblasti, umoziuje identifikovat uzemi s
vy$$im rizikem vzniku a $ifeni pozaru. Index je spocten na zéklade€ idaja o krajinném reliéfu, o charakteru
vegetacniho krytu a parametrech, které ovliviiuji narocnost pozarniho zasahu v daném miste. Index pozarniho
rizika je pfipraven v rastru 30 x 30 m, ktery umoznuje detailni interpretaci a analyzu vSech vstupnich parametrd,
takze pro kazdy v zdsadé okem prehlédnutelny segment krajiny vime, jak rizikovy bude piipadny pozar za
extrémnich podminek (meteorologie a vlhkost paliva). Charakter vegetacniho pokryvu je pro ucely vypoctu
reklasifikovan na palivovy model (Trnka et al. 2025), ktery je charakterizovan mnozstvim a dimenzemi paliva.
To umoznuje v prostfedi modelu §ifeni pozaru FlamMap (Finney, 2006; Finney et al., 2019) transformovat
informaci o vegetacnim pokryvu a terénu na parametry chovani pozaru. Vyuziti modelového pfistupu umoziiuje
zhodnotit, jak se zmény v charakteru vegetacniho pokryvy promitnou do o¢ekavatelné¢ho chovani pozaru za
stejnych povétrnostnich podminek. Ve spolupraci se Spravou NPS budeme prezentovat modelové vystupy pro
dvé situace. 1) vliv seceni trvalého travniho porostu na zvladatelnost pozéaru za konkrétnich povétrnostnich
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podminek druhé poloviny vegeta¢ni sezony. 2) Simulace §ifeni pozaru zaloZzeného na mistech uvazovanych pro
fizené vypalovani (ptipadné pro ucely vycviku HZS) za riznych povétrnostnich podminek na pocatku vegetacni
sezony. Vysledky modelovani budou predstaveny jako komentované mapové vystupy a diskutovany v kontextu
konkrétnich znalosti o vyvoji pozaru v pfirodnim prostfedi a moznostech vyuziti SDI pfi managementu zvlasté
chranénych uzemi.

Changes in distributions of alien plants along roads in the Bohemian Switzerland National Park
(Czech Republic) after wildfire (Zmeny v rozsifeni neptivodnich druhi rostlin podél cest v narodnim
parku Ceské Svycarsko po pozaru)

Josef Kutlvasr (1, 2), Handrij Hartel (1, 3, 4), Klara Kuskova (1, 2), Jan Pergl (1), Irena Perglova (1), Jifi Sadlo
(1), Dana Vébrova (1, 5)

(1) Institute of Botany of the Czech Academy of Sciences, Prithonice, Czech Republic; (2) Faculty of Environmental
Sciences, Czech University of Life Sciences Prague, Praha—Suchdol, Czech Republic, (3) Faculty of Science, Purkyné
University in Usti and Labem, Usti nad Labem, Czech Republic; (4) Faculty of Science, Charles University, Prague, Czech
Republic; (5) Bohemian Switzerland National Park Administration, Krasna Lipa, Czech Republic.

Propagule pressure along roads and paths is an important factor for the spread of alien species. Combined with
large-scale disturbances such as fire, it may result in radical changes in species distribution. In collaboration with
the Bohemian Switzerland National Park (Czech Republic) administration, we are monitoring the road and path
network to prevent the negative effects of alien invasions. The 2022 wildfire affected over 1,000 hectares of
sandstone area, and impacted diverse types of habitats, from dead spruce forests previously affected by bark
beetle outbreak to living Scots pine (Pinus sylvestris) and deciduous forests. To assess post-fire vegetation
dynamics, we surveyed 70 km of selected roads and paths in the first season following the fire (2023) and for the
subsequent two years. The roads/paths represented various types of surfaces (asphalt, gravel, small paths) and
differed in usage intensity. All vascular plants were recorded along the routes and in the vicinity of villages, and
an abundance of alien plants was estimated. The data show that the frequency of many annual species increased
in the first year following the fire. However, in the subsequent years, the distribution of these species declined. It
is encouraging that no significant outbreak of alien plants occurred in the burned area despite stable populations
of alien plants in the neighbourhood. An exception is Senecio inaquidens, which spreads rapidly and thus
requires continual monitoring and management.

Silnice a cesty jsou dulezitymi koridory pro $ifeni neptivodnich druhti. V kombinaci s rozsahlymi disturbancemi,
jako jsou pozary, mize §iteni rostlin podél cest vést k radikalnim zménam v rozsifeni druhti. Ve spolupraci se
Spravou Narodniho parku Ceské Svycarsko monitorujeme sit’ silnic a cest, abychom zabranili negativnim
dopadiim invazi neptivodnich druhti. Pozar v roce 2022 zasahl pies 1 000 hektart piskovcovych biotopti a
ovlivnil rozmanité typy stanovist, od odumielych smrkovych lest diive postizenych kiirovcem az po zivé
porosty borovice lesni (Pinus sylvestris) a listnaté lesy. Pro posouzeni dynamiky vegetace po pozaru jsme v prvni
sezon€ po pozaru (2023) a v nasledujicich dvou letech prozkoumali 70 km vybranych silnic a cest. Silnice/cesty
predstavovaly rizné typy povrcht (asfalt, Stérk, malé cesty) a liSily se intenzitou vyuzivani. Podél tras a v okoli
obci byly zaznamenany vSechny cévnaté rostliny a byla odhadnuta hojnost neptivodnich rostlin. Data ukazuji, Ze
¢etnost mnoha jednoletych druhti se v prvnim roce po pozaru zvysila. V nasledujicich letech vSak rozsiteni
téchto druhti klesalo. Je povzbudivé, Ze v oblasti shotelého lesa nedoslo k Zddnému vyznamnému rozsifeni
nepuvodnich rostlin, a to 1 ptes stabilni populace neptivodnich rostlin v okoli. Vyjimkou je staréek uzkolisty
(Senecio inaquidens), ktery se rychle §ifi, a proto vyZaduje neustalé sledovani a péci.
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Vyuziti dalkového prizkumu Zemé a UAV monitoringu ke sledovani obnovy vegetace po poZaru
NP Ceské Svycarsko (Using remote sensing and UAV monitoring to monitor vegetation recovery after
a fire in the Bohemian Switzerland National Park)

Tomas Laburda, Petr Kavka, Halil Ibrahim Yildiz, David Zumr
CVUT v Praze, Fakulta stavebni, Katedra hydromelioraci a krajinného inZenyrstvi.

The aim of the research is to monitor and compare spatio-temporal changes and extensive vegetation restoration
at the fire site using remote sensing. Publicly available remote sensing (RS) data products and repeated UAV
monitoring were used to observe changes in vegetation and hydrological conditions following the wildfire in the
Bohemian Switzerland National Park. The research was conducted in selected areas — the fire-affected zones of
Stribrné stény and the Sucha Bé¢la valley, and in a reference area unaffected by fire in Mlynska rokle. Detailed
spatial data with centimetre-level resolution were acquired using a DJI M300 UAV equipped with an RGB
camera, LiDAR, and a multispectral camera. These data were processed using the Structure-from-Motion
photogrammetric method, resulting in high-resolution orthophotos, digital surface models (DSM), and digital
terrain models (DTM). DTMs derived from LiDAR and publicly available sources (DMR 4G) were used for
terrain morphology assessment and hydrological modelling, including the identification of flow paths and
watershed boundaries. Multispectral images were analyzed using vegetation indicis (primarily based on the
NDVI index), which revealed the extent of vegetation damage and its regeneration over time. To ensure a
broader temporal and spatial perspective, the same approach was applied to Sentinel-2 satellite data, which also
allowed for the delineation of the overall extent of the fire. At the monitored site in Sucha Béla, the results
showed a sharp decline in NDVI — from a pre-fire maximum of 0.48 in 2022 to 0.21 immediately after the fire.
In the following years, a gradual increase in NDVI was recorded: reaching 0.32 in 2023 and 0.41 in 2024.

Cilem vyzkumu bylo sledovat a porovnavat ¢asoprostorové zmény a plosSnou obnovu vegetace na pozafisti
pomoci DPZ. V ramci studie byly vyuzity produkty vetejné dostupnych dat dalkového prizkumu Zemé (DPZ) a
vlastni opakovany UAV monitoring ke sledovani zmén vegetace a hydrologickych podminek po pozaru v
Nérodnim parku Ceské Svycarsko. Vyzkum probihal ve vybranych lokalitich — v poZarem zasaZenych
oblastech Stiibrné stény a tidoli Sucha B¢la, a v referencni oblasti bez zasahu pozarem v Mlynské rokli. Pomoci
UAV DJI M300 vybaveného RGB kamerou, LIDARem a multispektralni kamerou byla ziskana detailni
prostorova data s rozliSenim v fadu n€kolika centimetrti. Tato data byla zpracovana fotogrammetrickou metodou
Structure-from-Motion, na jejimz zaklade byly vytvoreny detailni ortofotomapy, digitalni modely povrchu
(DSM) a digitalni modely terénu (DTM). Digitalni modely terénu z LiDARu a vefejné dostupnych zdroji (DMR
4G) byly vyuzity k morfologickému hodnoceni terénu a hydrologickému modelovani — v¢etné identifikace
odtokovych drah a hranic povodi. Multispektralni snimky byly analyzovany pomoci vegetacnich indexti
(primarné podle indexu NDVI), ktery ukazal miru poskozeni vegetace a jeji regeneraci v Case. Pro zajisténi
SirSiho Casového a prostorového pohledu byl stejny postup aplikovan i na data ze satelitu Sentinel-2, diky nimz
byl navic urcen celkovy rozsah pozaru. Na sledované lokalit¢ Suchéa Béla vysledky ukazaly prudky pokles
hodnoty NDVI — z maximalni hodnoty 0,48 ptfed pozarem v roce 2022 na 0,21 tésné po pozaru. V nasledujicich
letech byl zaznamenan postupny nartist NDVI: na 0,32 v roce 2023 a na 0,41 v roce 2024.

Mercury emissions from a forest fire in the Bohemian Switzerland National Park in 2022 (Emise
rtuti z lesniho poZaru na uzemi Narodniho parku Ceské Svycarsko v roce 2022)

Tomas Navratil (1), Jan Rohovec (1), Michal Roll (1), Miloslav Devetter (2)

(1) Institute of Geology of the Czech Academy of Sciences, Praha, Czech Republic; (2) Biology Center of the Czech
Academy of Sciences, Ceské Budéjovice, Czech Republic.

Mercury (Hg) pollution is considered global environmental problem. Mercury is released into the atmosphere
from both natural and man-made sources and accumulates mainly in soil. While anthropogenic Hg emissions are
continuously quantified in Europe, there is lack of data on natural sources of Hg emissions. Mercury emissions
from forest fires are considered to be one of the most significant natural sources. The burning of forest litter
during 17.9-hectare fire near Havrani skala in the Bohemian Switzerland National Park in 2006 was estimated to
emit 1.34 kg of Hg, resulting in Hg emission flux of 7.5 mg/m?. Based on field measurements, average litter
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thickness was estimated at 11.9 cm, volume density at 190+50 kg/m?3, and average O-horizon Hg concentration at
333 pg/kg. However, some of the data used for the calculation were subject to relatively large uncertainty due to
low number of measurements. Therefore, estimating Hg emissions from large fire in 2022 using previous data
would be inaccurate. Additional data and measurements were therefore collected from fire site and surrounding
area after fire ended, in order to refine the estimate. The thickness and chemical composition of O-horizon were
examined in more than 120 sites around and inside the fire site. These measurements show that the thickness of
O-horizon in the previous study was probably overestimated, although the volume density and Hg concentration
were similar. The new data indicate significant reduction in O-horizon thickness to approximately 6.5 cm, bulk
density of 200+400 kg/m?®, and an average Hg concentration in the O horizon of 313+£147 ng/kg. Using these
values, the estimate of Hg emissions from burned area of 1060 ha thus reaches maximum of 43.1 kg of Hg, with
maximum Hg emission flux reaching 4.1 mg/m?. For more accurate estimate, it will be necessary to map areas
with different degrees of burn severity.

Znecisténi zivotniho prostiedi rtuti (Hg) je povazovano za globalni environmentalni problém. Rtut’, ktera se do
atmosféry uvoliuje jak z pfirozenych, tak z antropogennich zdroji, se akumuluje zejména v pidnim prostiedi.
Antropogenni emise Hg jsou v Evropé¢ kontinualn¢ kvantifikovany, naopak udajt o prirozenych zdrojich emisi je
pomeérné malo. Emise Hg pochazejici z lesnich pozaril jsou povazovany za jeden z vyznamnych ptirodnich
zdroji. Emise Hg vzniklé spalenim lesni hrabanky pti pozaru plochy 17,9 ha pobliz Havrani skaly na tizemi
Narodniho parku Ceské Svycarsko v roce 2006 byly odhadované na 1,34 kg, takZe emisni latkovy tok Hg
dosahoval 7,5 mg/m2. Pfi¢emz byla na zaklad¢ terénnich méteni predpokladana primérna tloustka hrabanky
11,9 cm, objemova hustota 190+£50 kg/m3 a primérna koncentrace Hg 333 ug/kg. Néekteré z pouzitych udajt pro
vypocet odhadu byly zatizeny pomérné velkou chybou vzhledem k nizkému poc¢tu méteni. Odhad emisi Hg z
velkého pozaru v roce 2022 s vyuzitim predchozich udaji by byl nepiesny, a proto byly od skon¢eni pozaru
shromazd’ovany dalsi udaje a méfeni z pozaristé a okoli pro zptesnéni odhadu. V okoli pozatisté a na
neshotelych plochach uvniti byla tloustka i chemické slozeni hrabanky zkoumano celkem na vice nez 120
plochach. Z téchto méfeni vyplyva, ze tloustka hrabanky z predchozi studie byla pravdépodobné prili§ vysoka,
zatimco objemova hustota i koncentrace Hg v hrabance jsou podobné. Nové tidaje naznacuji vyrazné sniZeni
tloustky hrabankové vrstvy na cca 6,5 cm, objemova hustota 200 + 400 kg/m3 a primérna koncentrace Hg v
hrabance 313 £ 147 ug/kg. Odhad emisi Hg ze shoielé plochy 1060 ha s vyuzitim téchto hodnot tedy dosahuje
maximalné 43,1 kg Hg, pficemz maximalni emisni latkovy Hg tok by dosahoval 4,1 mg/m2. Oba vypocty
pocitaly s uplnym shofenim hrabankové vrstvy na celém uzemi pozaru. K ptesnéjSimu odhadu bude nezbytné
také vyuzit mapovani rozlohy ploch s odlisnym stupném shofeni.

Umélecky vyzkum krajiny po poZaru (Post-Fire Landscape Art Research)
Tereza Novakova
Artbiom, z.s.

Post-Fire Landscape Art Research is dedicated to the current environmental art movement, but contributes to the
understanding of the situation by the wider public. The fire became an inspiration and impetus for the work. The
project, lasting from 2023, artistically depicts the area of the fire-affected Bohemian Switzerland National Park.
The longevity of the project has helped to develop themes, validate ideas, but also to pursue a deeper
interdisciplinary understanding. Over thirty artists from the ranks of photographers and multimedia artists,
draughtsmen, sculptors, performers, who can also explore the transformation of the landscape, the individualities
of nature, a visuality not known anywhere else, and other specific phenomena associated with the fire over a
longer period of time. It confirms the necessity of cooperation between the artistic and natural science disciplines
and the common interest in presenting it to a wider public. The aim was to arouse in authors, institutions, media
a genuine and lasting interest in and respect for the landscape and the environment, which is valuable in a local
context, but can be thought of globally and, above all, created or acted upon personally. This call for civic
engagement and responsibility towards the environment is coupled with an interest in finding functional and
creative approaches in areas related to the climate crisis. In this context, the method of artistic research primarily
involves working in and with landscapes, which to some extent follows creative and performative entries into
landscapes since the 60s. It is based on really listening to the knowledge of experts (biologists, geologists,
conservationists, environmentalists and others), but those who have been looking after and monitoring the site
for a long time. Some visions, statements, facts, but also the oral history of other people are made visible. The
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project reports on the following themes - the relationship of people to the place, to nature, the Anthropocene
vision of the forest, the consequences of the climate crisis, the geological past of the site, the change in the
visuality of the place, including the horizons, also the history of settlement and current tourism, or animal life,
vegetation growth and transformation after the fire. Themes include visual symbols of the site, the identity or
history of the area, the effects of the elements, resilience, utopian/dystopian imaginaries of place, and ways of
protecting and mediating the site. The project is sponsored by Artbiom, a contemporary art association and
database dedicated to expanding awareness of environmental art.

Umelecky vyzkum krajiny po pozaru se vénuje souc¢asnému environmentalnimu proudu uméni, ale prispiva k
pochopenti situace $irsi vetejnosti. Pozar se stal inspiraci a impulsem pro tvorbu. Projekt trvajici od roku 2023
umélecky zachycuje oblast pozarem zasazeného Nérodniho parku Ceské Svycarsko. Dlouhodobost projektu
pomohla rozvinout témata, ovétit predstavy, ale téZ se vénovat hlubSimu mezioborovému porozuméni. Na tiicet
autor z fad fotografii a multimedialnich umélct, kreslitii, sochaiti, performerti, ktefi mohou i delsi obdobi
zkoumat proménu krajiny, jednotlivosti ptirody, nikde jinde nepoznanou vizualitu, a dalsi specifické fenomény
spojené s pozarem. Potvrzuje nutnost spoluprace umeleckych a ptirodovédeckych obort a spolecny zajem o
prezentaci §ir$i vefejnosti (vystavy v Domé Ceského Svycarska a v Nové perle v Krasné Lipé, prednasky, uéasti
na konferencich). Snahou bylo vzbudit v autorech, institucich, médiich opravdovy a trvaly zajem o krajinu a
prostiedi, respekt k nému, které je hodnotné v lokalnim kontextu, ale 1ze o ném uvazovat globaln¢ a predevsim
tvofit ¢i jednat osobné. Tento apel na ob¢anskou angazovanost a odpovédnost k prostfedi je spojen se zajmem o
nalézani funkcnich a tviir€ich pfistupii v oblastech spojenych s klimatickou krizi. Metoda uméleckého vyzkumu
v tomto kontextu zahrnuje ptedevsim prace v krajin€ a s krajinou, které do jisté miry navazuji na tvirci a
performativni vstupy do krajiny od 60. let 20. stoleti. Je zaloZen na opravdovém naslouchani poznatkd odbornikd
(biologt, geologt, ochranait, environmentalistti a dalSich), ale téch, ktefi se o dané misto dlouhodobé¢ staraji a
monitoruji ho. Dochazi ke zviditelnéni nékterych vizi, statementt, fakti, ale i oralni historie dal§ich lidi. Projekt
referuje o tématech - vztah cloveéka k mistu, k pfirodé, antropocénni vidéni lesa, disledky klimatické krize,
geologicka minulost lokality, proména vizuality mista, véetné horizontd, téZ historie osidleni a soucasny
turisticky ruch, ptipadné zZivot zvifat, rist vegetace a proména po pozaru. Tématy jsou vizualni symboly uzemi,
identita Ci historie oblasti, pisobeni zivll, resilience, utopické/dystopické predstavy o misté a zptisoby ochrany a
medializace mista. Projekt zastituje spolek a databazi sou¢asného umeéni Artbiom, ktery se vénuje rozsifovani
povédomi o environmentalnim umeni.

Fire as Part of Natural Processes in the Sumava National Park (PoZar jako soucast procesti v NP
Sumava)

Alois Pavlicko
Nature Conservation Agency of the Czech Republic (AOPK CR)

History in the Sumava region has recorded many events connected with fire. The most frequent records concern
fires in settlements or buildings (for example Kvilda 1889, Volary 1863, or Prachatice 1832). In uninhabited
natural areas, they are rare (such as the peat bog fire at Mrtvy luh). A major factor influencing biodiversity has
been human activity connected with forest clearing and raw material processing (charcoal piles for the
production of charcoal, potash, or fuel for glassworks). In more recent history, uncontrolled fires occurred, for
example, during brushwood burning, after steam locomotives passed along the railway, or as a result of tourism.
However, these are secondary causes. The primary ignition source has always been lightning strikes, and in rare
cases, spontaneous combustion of biomass. Fires, as a natural process, help to restore communities and species
in the landscape that are competitively weak and therefore depend on disturbances for their survival. In Sumava,
numerous local place names also refer to fire. These include hills (e.g. Spaleny near Srni or Spalenisté near
Ceské Zleby), paths (e.g. Spalena cesta near Cerny K{iZ), peat bogs (Spaleny luh), and others. Fire plays an
important role in blocking succession on secondary non-forest areas, creating open forest structures, or resetting
vegetation processes in meadows and pastures to their initial stages (“rejuvenation” of heathlands, etc.). What
matters most is the frequency of fires, the size of the affected area, the vegetation cover with its biomass amount,
and the overall habitat structure. Today, thanks to this process, many of these areas are part of the natural, most
valuable zone (formerly the 1st protection zone). However, controlled burning of areas is not carried out in
Sumava. This overview, through selected localities and habitats, presents the impacts of fires on both forest and
non-forest ecosystems in the Sumava National Park.

61



Historie na Sumavé zaznamenala vice udalosti spojenych s ohném. Nejéastéjsi zaznamy jsou o pozéarech sidel
nebo objektt (naptiklad Kvilda 1889, Volary 1863 nebo Prachatice 1832), v pfirodé¢ bez osidleni jsou jen
ojedinélé (pozar raselini§té¢ Mrtvy luh). Zasadni pro vyvoj biodiverzity byla ¢innost ¢loveka spojena s klu¢enim
lesa, zpracovanim surovin (milife na vyrobu dievného uhli, potase ¢i jako palivo pro sklarny), v novodobé
historii nekontrolované pozary vzniklé naptiklad pti paleni klestu, po prijezdech parnich lokomotiv okolo
zeleznice nebo diky turistice. Jde ale o ¢innosti sekundarni. Primarni vzdy bylo zahoteni po tderu blesku,
ojedinéle i samovzniceni biomasy. Pozary, jako ptirodni proces poméhaji v krajiné obnovovat spolecenstva a
druhy konkurenéné slabé, a proto vyuZivajici disturbance pro své udrzeni. Na Sumavé nas na pozér také
odkazuje nespo¢et mistnich nazvi. Jde napiiklad o vrchy (Spaleny u Srni nebo Spalenisté u Ceskych Zlebi),
okoli cest (Spalena cesta u Cerného Kiize), raselinist’ (Spaleny luh) a dalich. Vyznamné je blokovani sukcese
pozarem na sekundarnim bezlesi nebo tvorba rozvolnéného lesa ¢i vraceni vegetacnich procesii na loukach a
pastvinach na pocatecni stadia (,,omlazovani“ viesovist’ a dalsi). Zasadni je potom Cetnost pozari, rozloha izemi
pii zahoteni a vegetacni pokryv s mnozstvim biomasy a celkova struktura biotopu. V soucasnosti je diky tomuto
procesu mnoho z t&chto ploch souéasti piirodni, nejcenngjsi zény (dfive 1. zéna). Rizené vypalovéani ploch na
Sumavé viak neni realizovano. V ukazce, na piikladu lokalit a biotoptl, jsou zpracovany vlivy pozart na lesni a
bezlesé¢ ekosystémy v NP Sumava.

Soil nematode community recovery up to 110 years post-fire in the Bohemian Switzerland
National Park (Vyvoj spolecenstev ptidnich hlistic az 110 let po pozaru v Narodnim parku Ceské
Svycarsko)

Marek Renco (1), Martin Adamek (2,3), Veronika Jilkova (4), Miloslav Devetter (4)

(1) Laboratory of Plant Nematology, Institute of Parasitology, Slovak Academy of Sciences, Kosice, Slovak Republic;
(2) Faculty of Science, Department of Botany, Charles University, Prague, Czech Republic; (3) Institute of Entomology,
Biology Centre, Czech Academy of Sciences, Ceské Budéjovice Czech Republic; (4) Institute of Soil Biology and
Biogeochemistry, Biology Centre, Czech Academy of Sciences, Ceské Budéjovice, Czech Republic.

Soil nematode community development in a chronosequence of post-fire coniferous forests sites in relation to
different fire severity was studied. The taxonomic and functional composition of the soil nematode community
was analyzed to detect immediate changes and level of post-fire recovery in soil food web structure i.e. 0, 1, 4, 8,
14, 20, 45 and 110yr after event. With small exceptions recorded immediately after burn (mean nematode
abundance, total biomass), the low severe wildfires had no impacts on structures of nematode communities. The
structures of nematode communities were found to be stable on sites affected by low severe wildfires, without
considerable fluctuations in comparison to unburned sites during followed chronosequence. Contrary, nematode
communities responded considerably to fires of high severity. The significant changes i.e. decrease of mean
nematode abundance, plant parasites, omnivores and predators, species number and nematode diversity, values
of nematode community Channel, Structure and Maturity indices, but increase the number of bacterivores and
Enrichment index were recorded immediately after fire. Such status, one year after fire of high severity has been
also observed. Partial recovery of soil nematode communities four years after fire was visible, nevertheless
nematode abundance, Maturity and Channel index remained significantly lower on burned than unburned sites.
Full recovery of nematode communities, 14 years after disruption were found. Soil pH, moisture, dry matter and
dissolved phosphorus were dominant soil properties affecting abundance of bacterivore and fungivore nematode
functional guilds especially on sites of high fire severity, with exception of Fu2 nematodes. Overall, our results
showed that fire severity was considerable element affecting soil nematode communities immediately after
events as well as time needs to recover communities’ structure during post-fire chronosequence. (Funding: The
study was supported by Technology Agency of the Czech Republic, project No. SS07010308)

Byl studovan vyvoj spoleenstva ptidnich hlistic v chronosekvenci lokalit jehli¢natych lest po pozaru v
zavislosti na rizné intenzit¢ pozaru. Bylo analyzovano taxonomické a funk¢ni sloZeni spoleCenstva ptidnich
nematodd s cilem zjistit okamzité zmény a Groven obnovy struktury potravniho fetézce v piidé po pozaru, tj. 0, 1,
4,8, 14, 20, 45 a 110 let po udalosti. Az na malé vyjimky zaznamenané bezprostiedné po vypaleni (primérna
abundance nematodd, celkova biomasa) nemély malo zavazné pozary zadny vliv na struktury spolecenstev
nematodil. Bylo zjisténo, ze struktury spoleCenstev nematodu jsou na lokalitach zasazenych malo zavaznymi
pozary stabilni, bez vyraznych vykyvi ve srovnani s nespalenymi lokalitami béhem sledované chronosekvence.
Naopak na pozary vysoké intenzity nematodova spoleCenstva vyrazné reagovala. Bezprostfedné po pozaru byly
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zaznamenany vyrazné zmeény, tj. pokles primérné pocetnosti hlistic, rostlinnych parazitli, vS§eZzravci a predatort,
poctu druhti a diverzity hlistic, hodnot indext CI, SI a M1 ale narist poctu bakteriofili a indexu obohaceni.
Takovy stav, byl také pozorovan rok po pozaru vysoké intenzity. Ctyfi roky po pozaru bylo patrné ¢aste¢né
obnoveni piidnich spolecenstev nematodl, nicméné pocetnost nematodi, indexti MI a CI zistaly na vypalenych
lokalitach vyrazn€ nizsi nez na nevypalenych. Po 14 letech od naruseni bylo zjisténo Gplné obnoveni
spolecenstev hlistic. Dominantnimi ptidnimi vlastnostmi ovliviiujicimi pocetnost bakteriofilnich a fungiofilnich
funk¢nich gild hlistic byly pH, vlhkost a obsah fosforu, a to zejména na lokalitach s vysokou intenzitou pozaru, s
vyjimkou hlistic Fu2. Celkové nase vysledky ukazaly, ze zdvaznost pozaru byla vyznamnym prvkem
ovliviiujicim spolecenstva pidnich hlistic bezprostiedné po pozaru, stejné jako ¢as potiebny k obnove struktury
spole¢enstev béhem chronosekvence po pozaru. (Financovani: Technologicka agentura Ceské republiky, projekt
¢. SS07010308)

Effect of forest fire on deadwood decomposition (Vliv lesniho pozaru na rozklad dieva)
Friederike Roy, Martin Hofrichter, Harald Kellner
TU Dresden - IHI Zittau, Insitute for Environmental Biotechnology.

In Central Europe, forest fires have long been overlooked as drivers of forest dynamics and biodiversity. As such
wildfires are becoming more frequent due to prolonged drought and bark beetle infestations, and are
accompanied by intense public debate, research interest in their dynamics in temperate forests has increased in
recent years. However, the effects of fires on microbial communities and the deadwood decomposition mediated
by fungi have not yet received the attention they deserve. Here, we present the results of two studies aiming at
elucidating the effects of wildfires on fungal communities and their activities in Central European forests. Our
first dataset comprises burnt deadwood samples from two tree species (Betula pendula, Picea abies), which we
collected three months (October 2022) and one year (October 2023) after a large-scale forest fire in the Saxon
Switzerland National Park and compared with unburnt samples. Preliminary results show large shifts in the
fungal community in spruce deadwood, but not in beech and birch deadwood. Our second dataset comes from a
small-scale experiment, in which we compared heavily burnt spruce and moderately burnt birch deadwood with
intact control logs. We measured microbial respiration and surface temperature on sunny days. The surface
temperature was significantly higher in the burnt logs, which we assume to have an impact on the microbial
communities living there and their activity. In the future, we want to investigate the effects of fire on the wood-
decaying community and its activities to such an extent that the effects of deadwood decomposition after a fire
on the entire carbon cycle of the forest can be accurately assessed.

Ve stfedni Evropé byl vliv lesnich pozari jako hnaci sily lesni dynamiky a biodiverzity dlouho piehlizen.
Vzhledem k tomu, Ze takové pozary jsou stale astéjsi v disledku dlouhodobého sucha a napadeni porosti
ktirovcem a jsou doprovazeny intenzivni vetejnou debatou, v poslednich letech vzrostl zajem o vyzkum jejich
dynamiky v lesich mirného pasma. Dopady pozarti na mikrobidlni spolecenstva a rozklad mrtvého dieva
zprostiedkovany houbami vSak dosud neziskaly zaslouzenou pozornost. Zde piedstavujeme vysledky dvou studii
zamétfenych na objasnéni vlivu lesnich pozarti na spoleenstva hub a jejich aktivitu ve stfedoevropskych lesich.
Prvni soubor dat obsahuje vzorky ohotelého mrtvého dieva ze dvou druhd stromt (Betula pendula, Picea abies),
které jsme shromazdili tfi mésice (fijen 2022) a jeden rok ({jen 2023) po rozsahlém lesnim pozaru v Narodnim
parku Saské Svycarsko a porovnali s neohotfelymi vzorky. Pfedbézné vysledky ukazuji velké posuny ve
spolecenstvech hub v mrtvém dievé smrku, ale nikoli v mrtvém dievé buku a btizy. Druhy soubor dat pochazi z
malého experimentu, ve kterém jsme porovnavali siln€¢ ohotelé smrkové a sttedn€ ohotelé bfezové mrtvé dievo s
neporusenymi kontrolnimi kladami. Za slune¢nych dnt jsme méfili mikrobialni respiraci a povrchovou teplotu.
Povrchova teplota byla u ohofelych kment vyrazné vyssi, coz, piedpokladame, ma vliv na mikrobialni
spoleCenstva, ktera tam Ziji, a na jejich aktivitu. V budoucnu chceme zkoumat vliv ohné na spoleCenstva
drevorozkladajicich druhti a jejich aktivitu do takové miry, aby bylo mozné ptesné posoudit vliv rozkladu
mrtvého dieva po pozaru na cely uhlikovy cyklus lesa.
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Fire management as a tool for Natura 2000 sites (Pozar jako néstroj pro hospodafeni na lokalitach
Natura 2000)

Alexandra Tamchynova
LIFE IP One Nature, Ministry of the Environment of the Czech Republic.

The Integrated LIFE Project One Nature contributes to the conservation of biodiversity and the promotion of
ecosystem services in the protected areas of the Natura 2000 network in the Czech Republic. Through more
effective management planning, the use of research results in practice, and cooperation with landowners and land
users in protected areas, the project helps to ensure the most appropriate management approaches and, above all,
the preservation of these valuable sites for the benefit of nature and people in the future. The project also
provides professional support for management in Natura 2000 sites, including seminars for nature conservation
staff focused on challenging topics related to the care of species and habitats of European importance. One of the
most successful seminars was held in 2023 under the title “Fire: a good servant?”, which addressed the use of
controlled burning as a management method and an effective tool in the care of non-forest habitats.

Integrovany projekt LIFE Jedna piiroda, pfispiva k ochrané biologické rozmanitosti a podpofe ekosystémovych
sluzeb v chranénych uzemich sité Natura 2000 v Ceské republice. Diky efektivngjsimu planovani péée, vyzkumu
a vyuzivani jeho vysledkl v praxi, a také diky spolupraci s vlastniky a uzivateli pozemkt v chranénych tizemich,
projekt pomaha zajistit nejvhodnéjsi zpisob péce, a predevsim uchovani téchto cennych lokalit pro ptirodu i lidi
do budoucna. Projekt zaroven poskytuje odbornou podporu managementu na lokalitach Natura 2000, mimo jiné
také formou seminafii pro pracovniky ochrany ptirody, které jsou zamétené na problematicka témata péce o
,Ohen: dobry sluha?*, ktery se vénoval vypalovani jako zplisobu managementu a efektivni nastroj pii péci o
nelesni biotopy.

Regulation of pyrogenic organic matter stability through soil biological processes under climate
warming (Regulace stability pyrogenni organické hmoty pomoci ptidné biologickych procest pod
vlivem klimatické zmény)

Yun Zhao (1, 2), Veronika Jilkova (1)

(1) Biology Centre of the Czech Academy of Sciences, Institute of Soil Biology and Biogeochemistry, Ceské Budéjovice,
Czech Republic, (2) Charles University, Faculty of Sciences, Institute for Environmental Studies, Praha, Czech Republic.

Pyrogenic organic matter (PyOM) significantly contributes to soil carbon (C) sequestration, yet its stability in
terrestrial ecosystems is more dynamic and biologically responsive than previously assumed. Under global
warming, understanding the mechanisms governing PyOM stability is critical, given its increased production
from wildfires and its potential feedbacks to the global C cycle. Here we highlight how warming-driven changes
in soil biological processes collectively determine PyOM persistence. Our synthesis reveals that warming
initiates a cascade of competing biological processes. On the one hand, warming enhances microbial oxidative
enzyme activity and stimulates co-metabolic breakdown of labile PyOM via greater plant-derived labile C input.
On the other hand, it promotes mechanisms of stabilization, as microbial surface oxidation strengthens organo-
mineral bonds and increased bioturbation by soil fauna transports PyOM fragments into deeper, mineral-
protected soil layers. This intricate balance is further complicated by warming-induced drought, which can
suppress both decomposition and stabilization processes. We conclude that the net stability of PyOM under
climate change depends on the dynamic balance between biological decomposition and physicochemical
stabilization, a balance controlled by interactions among PyOM properties, soil biota, and environmental drivers.

Pyrogenni organicka hmota (PyOH) vyznamné piispiva k sekvestraci ptidniho uhliku (C), pfesto je jeji stabilita v
vlivem globalniho oteplovani je pochopeni mechanismu uréujicich stabilitu PyOH zasadni, a to pfedevsim kvuli
jeji zvysené produkcei vlivem lesnich pozard a jejimu potencialnimu vztahu ke globalnimu cyklu C. V nasi praci
zdUraziujeme, jak zmény v pidné biologickych procesech zptisobené oteplovanim spolecné urcuji setrvani
PyOH v ptidé. Nase syntéza naznacuje, Ze oteplovani spousti kaskadu protichtidnych biologickych procest. Na
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jedné strané oteplovani zvySuje aktivitu mikrobialnich oxidativnich enzymt a stimuluje metabolicky rozklad
labilni PyOH diky vyS$8imu piisunu rostlinného labilniho C. Na druhé¢ stran¢ podporuje stabilizacni mechanizmy,
protoze mikrobialni oxidace zesiluje vazby mezi organickymi a minerdlnimi ¢asticemi a zvySuje bioturbaci
pudni fauny, kterd transportuje fragmenty PyOH do hlubSich mineralnich horizontl, kde jsou chranény. Tato
vratka rovnovaha je dale komplikovana suchem zplisobenym oteplovanim, které miize zpomalit jak rozkladné,
tak stabilizacni procesy. Zavérem shrnujeme, Ze stabilita PyOH pod vlivem klimatické zmény zavisi na
dynamické rovnovaze mezi biologickym rozkladem a fyzikalné-chemickou stabilizaci. Tato rovnovaha je navic
kontrolovéna interakcemi mezi vlastnostmi PyOH, ptudni bioty a environmentalnimi faktory.
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