
www.ibot.cas.cz

Assessing the impacts of invasive and expansive 

plant species on mountain grasslands using 

unmanned aerial vehicles and botanical field surveys

Michaela V²tkov§1, Jan Ļuda1,  JiŚ² S§dlo1, Lenka Moravcov§1, Josef Kutlvaġr1,2, Lucie Kupkov§3, Mark®ta 

PotŢļkov§3, Jakub Lys§k3, Lucie Ļerven§3, Z§boj Hr§zskĨ 3, Marie Ļern§1, Eliġka Hlav§ļov§1, Kl§ra 

Kuġkov§1,2, Luk§ġ Kysela1,2, Mojm²r Pol§k3, Alex ĠrollerŢ3, VojtŊch V²tek1,3& Petr Pyġek1,4

1Department of Invasion Ecology, Institute of Botany, Czech Academy of Sciences, CZ-252 43 PrŢhonice, Czech Republic 
2Faculty of Environmental Sciences, Czech University of Life Sciences, KamĨck§129, CZ-165 00 Prague, Czech Republic
3Department of Applied Geoinformatics and Cartography, Faculty of Science, Charles University, Albertov 6, CZ-12843

Prague, Czech Republic
4Department of Ecology, Faculty of Science, Charles University, Viniļn§7, CZ-128 44 Prague, Czech Republic

This project is co-financed from the state budget by the Technology agency of the Czech Republic under the Programme "Environment For Life 2", project no. SS07020317 "Monitoring the 

spread and management of invasive and expansive species using advanced Earth observation methodsñ andCzech Academy of Sciences (long-term research development project RVO 

67985939). We would like to thank our colleagues from the KRNAP Administration especially Marcela Noskov§ and Petra Svobodov§ from PLA Orlick® hory, as well as all landowners for their 

close cooperation in implementing management practices.

 michaela.vitkova@ibot.cas.cz

Introduction

Invasive and expansive plant species increasingly threaten highly specialised mountain communities by reducing biodiversity and driving taxonomic and functional 

homogenisation. Their spread is promoted by land-use change, including tourism development and the abandonment of traditional management. This two-year 

interdisciplinary project TACR SS07020317 combines botanical field surveys with innovative geospatial methods to assess the distribution, impacts, and management 

responses of three alien invasive plant species Rumex alpinus, Telekia speciosa, and Lupinus polyphyllus, and two native expansive plant species Veratrum album 

and Senecio nemorensis agg. in the Krkonoġe and Orlick® Mountains (Czech Republic, Central Europe).

Methods

Botanical  field  survey
Geospatial  methods

Results

ÅMultispectral UAV imagery and high-precision 

botanical ground-truth data collected across 

key phenological stages (2024-2026) for 

species detection  and assessment  of  

management effectiveness .

Å>5,200 GNSS-referenced training and 

validation polygons (including true absences)

ÅDeep-learning species detection using U-Net 

and DeepLabV3

Å43 RGB and 43 multispectral UAV datasets at 

1-cm resolution

Å 112 permanent vegetation plots (25 mĮ

 with nested 10 mĮ subplots) across 16 sites

Å Cover of all vascular plant species and key 

traits of invasive and expansive species (height, 

LAI, phenology, vitality) recorded in 2024-2026

Å Real-world management regimes monitored 

throughout the season (mowing, grazing, 

mulching, hand-pulling, and herbicide 

application)

Å Mixed-effects models and multivariate 

analyses used to assess  impacts  on species 

richness , diversity, and community  

composition , accounting for site identity and 

repeated sampling (2024ï2025)

Effects  of  dominant species on plant community  

ÅDominant species alter community  composition  without  affecting  

species richness . 

ÅShannon diversity decreases  under Lupinus polyphyllus (both scales) 

and Telekia speciosa (small plots only). 

ÅStrongest  compositional  shifts  were caused by Rumex alpinus and 

Telekia speciosa, while other species showed weak or non-significant 

effects.

UAV-based  vegetation  mapping  using  deep learning

ÅHigh -accuracy  UAV mapping  (>90%, 15 sites) provides a validated 

baseline for species distribution and assessment of vegetation changes. 

ÅMulti -temporal  UAV surveys  (2024ï2025, 1 cm resolution) capture 

seasonal and interannual vegetation dynamics across habitats. 

ÅEarly -season  imagery  increases species detectability.  

ÅAI-assisted  workflow  (U-Net, DeepLabV3) generates training data 

directly from UAV imagery, reducing manual effort while preserving 

botanist-level mapping detail.

ÅHigh -resolution  UAV dataset  (1 cm, 15 sites, 2024ï2025) includes >50 

billion image-derived values, a 50+ GB orthomosaic archive, and 

centimeter-level geometric accuracy (0.8-1.7 cm).

ÅThe assessment of the dominant species' response to various 

management practices is still in progress .
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