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BACKGROUND

• Specific „transient“ conditions of Central Europe with unique
disturbance regimes and management history

• Ecosystem dynamics studied using multiple models, such as 
BiomeBGC, Silva/Sibyla, iLand, EFISCEN, PICUS, etc.

• Efforts and approaches quite fragmented, many aspects
understudied

• Good data coverage, ICP Forests, Highly Instrumented Sites, 
manipulated field experiments, etc.



BACKGROUND

• Czech University of Life Sciences, FFWS, received
in 2018 a „strategic“ funding to create 9 research
teams

• Team no. 6: Global Change Research Group CULS

• Climate change research sensu lato, including 
development, testing and application of ecosystem
models



MAJOR OBJECTIVES

• To create a new platform for climate change research in 
CE region

• To assimilate diverse data, models and local knowledge 

• To address stand- to landscape-scale ecosystem 
dynamics

• To boost the collaboration within and outside the target 
region



Stand Landscape

ICP Forests

Highly Instrumented Sites

Manipulated field experiments

Forest management plans

National Forest Inventories

Soil, meteorology, etc.





STAND-SCALE COMPONENT



LANDSCAPE SCALE COMPONENT

near Prague, 35 000 ha, 
spruce-pine-oak-larch, 
200-700 m a.s.l.

Low Tatras (SK), 16 000 
ha, spruce-pine-beech, 
600-1600 m a.s.l.
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BIOME-BGC MUSO

• An advanced version of the BiomeBGC model 
(Thornton et al. 1998, 2000, 2002) developed at ELTE 
Budapest (Hidy et al. 2016)

• Multiple soil layers, more detailed soil hydrology

• Drought related plant senescence

• Management modules: thinning, harvesting, sowing, 
irrigation, mowing, grazing, ploughing

• Seven phenophases with specific carbon allocation
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PARAMETER ESTIMATION, BBGC MUSO CASE

• Approximately 160 ecophysiological parameters

• New parameters on allocation, CH4, phenology, senescence, 
etc.

• Plausible range of each parameter for temperate tree species 
identified based of literature review

• Most influential parameters identified using the Monte Carlo-
based sensitivity analysis

• Statistical calibration using the GLUE procedure

Explained proportion of Stem C variability



Margins identified based on 
literature review

Sensitivity analysis

Bayesian estimation (GLUE)

Stand Landscape

ICP Forests

Highly Instrumented Sites

Manipulated field experiments

Forest management plans

National Forest Inventories

Soil, meteorology, etc.

Stands and landscape initialized for modelling purposes

Regionally adopted species-specific parameters

Refined parameters

Improved model architecture

Improved representation of
processes



ACKNOWLEDGEMENTS

Model developers:

Model iLand: Rupert Seidl,  Werner Rammer, BOKU
/ TUM,

Model BiomeBGC-MuSo: Zoltán Barcza, Dóra Hidy, 
et al., ELTE Budapest

Data & local knowledge contributors:

Jiří Novák et al., VÚLHM, CZ 

Ladislav Sigut, Czechglobe, CZ

Daniel Kurjak, Peter Fleischer, Katarína Střelcová, et al., 
TUZVO, SK

Zuzana Sitková, Pavol Pavlenda et al. NFC-FRI Zvolen, SK

Hrvoje Marjanovič, et al. CFRI, HR

ICP Forests, CarboEuroFlux, CarboEuropeIP (EU-FP6)

and others.


	A new Multiscale Framework for �assessing impacts of climate �change on Central �European forests: �MuFfin
	Background
	Background
	major Objectives
	Slide Number 5
	Slide Number 6
	Stand-scale component
	Landscape scale component
	Slide Number 9
	Slide Number 10
	Biome-BGC MuSO
	Slide Number 12
	Parameter estimation, BBGC MuSo case
	Slide Number 14
	Acknowledgements

