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SCERIN Region:
• Natural hazards: climate changes brings more 

common meteorological extremes
• Heat and dourght waves in forests cause 

suceptibility to insect outbreaks, attacks
• Endangered carbon sequestration, crop yield

CZECHIA: 
• Majority of spruce monocultures from historical

reasons
• 2013-2018 series of very dry years led to bark 

beetle calamity (Yps. spp.) in spruce forests
• Calamity induced timber logging, clearcuts,

• NEED OF AFFORESTATION WITH MORE CLIMATE-
RESISTANT TREE SPECIES, SUCH AS SILVER FIR, 
BEECH, OAK  

Map: Recorded volume of spruce timber due to bark-
beetle calamity in the Czech Republic in 2020 (m2)

Graph: 
recorded 
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Part of the project TACR: „Assessment of the impact of land cover changes on local 

hydrology and climate in the Krkonoše Mts. National Park using remote sensing and 

hydrological modelling“

Collaboration with CzechGlobe (Lucie Homolová, Petr Lukeš, Václav Bárta and 

Institute of Hydrodynamics CAS – Václav Šípek, Lukáš Vlček)

▪ Used multispectral data: Sentinel-2A, Landsat series

▪ Used hyperspectral data: CASI + SASI + TASI sensors

▪ Evaluation of forest cover change from 1985 till 2023

▪ Forest health evaluation

→ inputs for hydrological modelling (influence of forest cover change on local hydrology)

▪ Outputs: 

▪ Map of potential forest threats

▪ Methodology for monitoring the impact of land cover change on local hydrology using RS 

and hydrological modeling. Trend of forest heath 
2017 – 2023 based 
on Sentinel-2 data 
(disturbance index)

Decline in red, 
improvement
in green

Chlorophyll content 
based on HS data
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POSTER 2

A potential of silver fir regeneration for afforestation after bark beetle outbreak in the Czech Republic: pilot 
study for RS-based physiological evaluation using leaf-level reflectance and needle functional traits.
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SCERIN Region:
• Natural hazards: climate changes brongs more common

meteorological extremes
• Heat and dourght waves in forests cause suceptibility to 

insect outbreaks, attacks

• CZECHIA: 
• Lot of spruce monocultures
• 2013-2018 series of very dry years led to bark beetle

calamity (Yps. Spp.) in spruce forests
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Part of the NAZV project: White fir as a tree for species transformationsforest stands of the Czech Republic and the 
effect of applied renewal fellings ininteraction with the conditions of forest habitats on its growth,vitality, resistance to 
phytopathogens and developmentmycorrhizal associations

Introduction and aims:
After the massive bark beetle outbreak and large-scale emergency logging of Norway spruce monoculture stands
across the Czech Republic, silver fir (Abies alba Mill.) is a candidate tree species in the process of forest
transformation. Thanks to its better growth in conditions of mild drought, silver fir appears very promising. However,
as a very shade tolerant species, silver fir may be prone to various abiotic stressors in more open stands.
The present pilot study explores the variability in needle functional traits and leaf-level optical properties in relation
to the stand light microclimate.
➢ We aim on the evaluation of the physiological status of young fir based on needle functional traits.
➢ The light-environment related variability in the leaf-level reflectance is evaluated for future remote sensing

application.
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Current and future joint SCERIN – U.S. Projects: 

1) LCLUC Program NASA CSD (2024-2025):. 
“Commercial Smallsat data analysis for advancing the HLS products for agricultural and forest productivity”
NASA/ROSES 2023;

• PI –P. Campbell, International Collaborators: J. Albrechtová, P. Lukeš

2) Ministry of Education, Czechia (submitted 10/07/2024, planned duration 2025-2028): 
Integration of Earth Observation, in situ Leaf Functional Traits, and Continuous Dendronetwork
Measurements for Assessing Changes in Forest Stands Vitality in Czechia
PI – J. Albrechtová, Co-I, P. Lukeš, collaborators from NASA LCLUC Program: 
U.S. collabortors: P. Campbell UMBC / GSFC NASA; H.Epstein, Univeristy of Virginia; 
J.Eitel, University of Idaho USA

Simulated chlorophyll VIs with wide range of structures

Proposed database of in-situ and RS observations for 
extrapolating forest vitality from plot to country scale

New joint publications from last SCERIN meeting:
1. Neuwirthová, E., Lhotáková, Z., Červená, L., Lukeš, P., Campbell, P. and Albrechtová, J., 2024. Asymmetry of leaf internal structure affects PLSR 

modelling of anatomical traits using VIS-NIR leaf level spectra. European Journal of Remote Sensing, 57(1), p.2292154.
2. Stejskal, J., Čepl, J., Neuwirthová, E., Akinyemi, O.O., Chuchlík, J., Provazník, D., Keinänen, M., Campbell, P., Albrechtová, J., Lstibůrek, M. and 

Lhotáková, Z., 2023, Nov. Making the genotypic variation visible: hyperspectral phenotyping in Scots pine seedlings. Plant Phenomics, 5, p.0111.
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Proposed database of in-situ and RS 
observations for extrapolating forest vitality 
from plot to country scale


