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Supplementary Table 1: Additional characteristics of the case study landscapes (complementing Table 1). For details of the Koeppen-Geiger 
climate classification system see Peel et al. (2007) 
 

(Country code) Name Koeppen-Geiger 
Climate Class 

Koeppen-Geiger  
Climate Name 

Most important  
Soil moisture class / Productivity 

level 

Most important stand type(s) Dominant 
Disturbances 

Current Management 
Strategy / Area % 

managed for Timber 

(SWE)  
Kronoberg county 

Dfb 
 

Humid Continental Mild Summer, 
Wet All Year 

Mesic / Low, Medium Even aged stands of Picea abies, 
and Pinus sylvestris 

Wind, Pest Clear felling, Shelter 
wood/ 80% 

(LTU)  
Telšiai 

Dfb Humid Continental Mild Summer, 
Wet All Year 

Dry, Moist / Medium Even aged mixed stands of Picea 
abies, Pinus sylvestris, and Betula 
spp. 

Wind, Pest, Fire Clear felling, Shelter 
wood / 84 % 

(SVK)  
Podpolanie 

Dfb/Dfc Humid Continental Mild Summer, 
Wet All Year /  Subarctic With Cool 
Summers And Year Around Rainfall 
(high mountains) 

Mesic / Medium, High Even aged monospecific and 
mixed stands of Fagus sylvatica 
and Picea abies 

Wind, Pest, Fire Non-uniform shelter 
wood / 82 % 

(IRL) Barony of Moycullen Cfb Temperate Oceanic Climate Wet / Medium Even aged monospecific stands of 
Picea sitchensis and Pinus 
contorta 

Wind, Pest, Fire Clear felling / 85 % 

(ITA)  
Veneto 

Cfa Humid Subtropical Climate Moist / Low Mixed deciduous stands (Quercus 
robur, Ulmus campestre, Quercus 
ilex), even aged stands of Pinus 
pinea 

Fire Selective cutting / 50 % 

(PRT)  
Sousa Valley 

Csb Warm-Summer Mediterranean 
Climate 

Sub xeric, Sub mesic / Medium, 
High 

Even aged Eucalyptus globulus 
stands, partly mixed with Pinus 
pinaster 

Fire Clear felling, Coppice 
systems / 97 % 

(GER) Augsburg Western 
Forests (AWF) 

Cfb Temperate Oceanic Climate Mesic / High Even aged Picea abies stands, 
partly mixed with Fagus sylvatica 

Wind, Pest Shelter wood, Selective 
cutting, Clear felling / 

95 % 

(GER) Lieberose –
Schlaubetal, Neuzelle 

(LSN) 

Dfb Humid Continental Mild Summer, 
Wet All Year 

Dry, Mesic / Low Even aged Pinus sylvestris stands, 
partly mixed with Quercus spp. 

Fire Shelter wood, Selective 
cutting, Clear felling / 

95 % 

(NLD)  
Netherlands 

Cfb Temperate Oceanic Climate Medium, Moist / Medium, High Mixed and monospecific stands of 
Pinus sylvestris and Quercus spp. 

Wind, Pest, Fire Shelter wood, Selective 
cutting / 61 % 

(TUR) 
Gölcük 

Csa Hot-Summer Mediterranean 
Climate 

Dry, Mesic / Low, Medium Mixed and monospecific stands of 
Fagus orientalis and Castanea 
sativa 

Fire Shelter wood / 89 % 

 

  



Supplementary Table 2. Simulation models/DSS and types, climate simulation approach, and input data per case study landscape (partly taken 
from Nordström et al. (2019). The model typecast includes “empirical”, “mechanistic”, and “hybrid” (i.e. comprising both, empirical and 
mechanistic elements). 
 

(Country code) Name DSS/Model Name 
 

Model Type Way of Climate Simulation Input Data 

(SWE)  
Kronoberg county 

Heureka1 empirical Climate influences stand growth (by 
species) 

Terrestrial raster inventory plots from Swedish Forest Agency’s survey, 
complemented with remote sensing data 

(LTU)  
Telšiai 

Kupolis2 empirical Productivity and mortality have to be 
manually adjusted to cover the climate 
effects 

Stand level forest state cadastre data provided by Lithuanian State Forest 
Service (GIS-based stand delineation) 

(SVK)  
Podpolanie 

Sibyla3 hybrid Climate influences single tree growth 
potential (by species) 

Stand-level non-raster data obtained by exhaustive terrestrial survey 
(provided by the Slovak National Forest Centre). 

(IRL) Barony of Moycullen Growfor4 
Remsoft5 

empirical Climate influences stand growth (by 
species) 

Stand-level GIS data from multiple sources 

(ITA)  
Veneto 

InVEST6 
VALE 

empirical Climate influences stand growth (by 
species) 

Stand-level GIS data from multiple sources 

(PRT)  
Sousa Valley 

StandSim7 
SADfLOR8 

suite of empirical and 
mechanistic models 

Climate influences stand growth (by 
species), fuel accumulation effects are 
also covered 

Stand-level data derived from terrestrial raster inventory plots and GIS 
based landscape classification using orthophoto maps 

(GER) Augsburg Western 
Forests (AWF) 

SILVA9 hybrid Climate influences single tree growth 
potential (by species) 

Terrestrial raster inventory plots (single-tree resolution) from national 
forest inventory and federal country forest services 

(GER) Lieberose –
Schlaubetal, Neuzelle 

(LSN) 

SILVA9 hybrid Climate influences single tree growth 
potential (by species) 

Terrestrial raster inventory plots (single-tree resolution) from national 
forest inventory and federal country forest services 

(NLD)  
Netherlands 

EFISCEN-space10 empirical Climate influences stand growth (by 
species) 

Dutch national forest inventory (plot level data, terrestrial, raster based) 
Geo datasets covering climate, soil conditions, from multiple sources) 

(TUR) 
Gölcük 

ETFOP11 empirical Productivity and mortality have to be 
manually adjusted to cover the climate 
effects 

Stand level data derived from forest inventory plots and GIS data provided 
by the Turkish General Directorate of Forestry 

  

                                                           
1Wikström et al. (2011); 2 Petrauskas and Kulieðis (2004); 3Fabrika (2005); Fabrika and Durský (2006); 4Purser and Lynch (2012); 5Walters (1993); 6Kareiva et al. (2011); 7Barreiro 
et al. (2016);8Marto et al. (2019); 9Pretzsch (2009); Pretzsch et al. (2002);10Schelhaas et al. (2018a), Schelhaas et al. (2018b); 11Kadıoğulları et al. (2018) 



Supplementary Table 3. Annual harvest volumes and annual final felling areas averaged over the whole simulation period. Empty fields indicate 
combinations of forest management (second column) and frame scenarios (Reference, EU Bioenergy, Global Bioenergy) that were not calculated. 
Final felling area fields marked with a “-“ indicate scenarios where such an area could not be meaningfully reported due to fine-grained spatial 
dispersal of final felling. Note that this table is structured in a way to make it straightforwardly readable together with Table 2 in the main text. 

  Reference EU Bioenergy Global Bioenergy 
Country Forest management scenario name (see Table 2) Mean Annual 

Harvest Volume 
(m³/ha) 

Annual Final 
Felling Area 

(ha) 

Mean Annual 
Harvest Volume 

(m³/ha) 

Annual Final 
Felling Area 

(ha) 

Mean Annual 
Harvest Volume 

(m³/ha) 

Annual Final 
Felling Area 

(ha) 
Sweden High wood production     7.0 6611 
 More diverse forest management (EU version)     6.0 5073   
 More diverse forest management (Reference version) 6.3 6036     
Lithuania Adaptive rotation ages 6.3 790 6.2 790 6.1 790 
 Care for deciduous 5.8 873 5.7 873 5.6 873 
Ireland Environmentally constrained profit maximisation 4.5 128 4.5 123 4.7 133 
Netherlands Reference gfdl 2.2 -     
 Reference hdgem 2.2 -     
 Wood   2.4 -   
 Bioenergy gfdl     2.8 - 
 Bioenergy hdgem     2.8 - 
Germany (case study AWF) Multifunctional 12.1 - 12.4 - 12.0 - 
 Production 17.6 - 18.1 - 17.2 - 
 Setaside 0.0 - 0.0 - 0.0 - 
Germany (case study LSN) Multifunctional 5.8 - 5.9 - 5.9 - 
 Production 6.6 - 6.6 - 6.6 - 
 Setaside 0.0 - 0.0 - 0.0 - 
Slovakia Conservative 4.3 - 5.6 - 5.2 - 
 Liberalized 4.6 - 5.7 - 5.2 - 
Italy Recreation & habitat selectivity 1.5 - 1.6 - 1.8 - 
 Uniform shelterwood and coppice 2.0 - 2.1 - 2.2 - 
Portugal Combination of eucalypt, pine, broadleaf, cork oak 

and riparian forest management 
6.7 746 6.6 746 6.5 746 

Turkey Continuous Cover Forestry 2.2 212 2.2 213 2.2 215 

 

 

  



References 

Barreiro, S., Rua, J., Tomé, M., 2016. StandsSIM-MD: a management driven forest SIMulator. Forest Systems. 
http://dx.doi.org/10.5424/fs/2016252-08916 

Fabrika, M., 2005. Simulátor Biodynamiky Lesa SIBYLA, Koncepcia, Konštrukcia a Programové Riešenie (Simulator of Forest Biodynamics 
SIBYLA, Framework, Construction and Software Solution). Technical University in Zvolen, Zvolen, Slovakia. 

Fabrika, M., Durský, J., 2006. Implementing Tree Growth Models in Slovakia, in: Hasenauer, H. (Ed.), Sustainable Forest Management: Growth 
Models for Europe. Springer, Berlin, Heidelberg, pp. 315–341. https://doi.org/10.1007/3-540-31304-4_19 

Kadıoğulları, A.İ., Bingöl, Ö., Karahalil, U., 2018. Monitoring the Amount of Different Wood Types and Price Levels Under Different Silvicultural 
Approaches in Gölcük Planning Unit, in: Landscape Management: From Data to Decision, International IUFRO Conference. Presented at 
the Landman, Prague, Czech Republic, pp. 52–58. 

Kareiva, P., Tallis, H., Ricketts, T.H., Daily, G.C., Polsaky, S., 2011. Natural capital: theory and practice of mapping ecosystem services. Oxford 
University Press. 

Marto, M., Reynolds, K.M., Borges, J.G., Bushenkov, V.A., Marques, S., Marques, M., Barreiro, S., Botequim, B., Tomé, M., 2019. Web-Based 
Forest Resources Management Decision Support System. Forests 10, 1079. https://doi.org/10.3390/f10121079 

Nordström, E.-M., Nieuwenhuis, M., Başkent, E.Z., Biber, P., Black, K., Borges, J.G., Bugalho, M.N., Corradini, G., Corrigan, E., Eriksson, L.O., 
Felton, A., Forsell, N., Hengeveld, G., Hoogstra-Klein, M., Korosuo, A., Lindbladh, M., Lodin, I., Lundholm, A., Marto, M., Masiero, M., 
Mozgeris, G., Pettenella, D., Poschenrieder, W., Sedmak, R., Tucek, J., Zoccatelli, D., 2019. Forest decision support systems for the analysis 
of ecosystem services provisioning at the landscape scale under global climate and market change scenarios. Eur J Forest Res 138, 561–581. 
https://doi.org/10.1007/s10342-019-01189-z 

Peel, M.C., Finlayson, B.L., Mcmahon, T.A., 2007. Updated world map of the Köppen-Geiger climate classification. Hydrology and Earth System 
Sciences Discussions 4, 439–473. 

Petrauskas, E., Kulieðis, A., 2004. Scenario-Based Analysis of Possible Management Alternatives for Lithuanian Forests in the 21st Century. 
BALTIC FORESTRY 10, 11. 

Pretzsch, H., 2009. Forest dynamics, growth, and yield, in: Forest Dynamics, Growth and Yield. Springer, pp. 1–39. 
Pretzsch, H., Biber, P., Ďurský, J., 2002. The single tree-based stand simulator SILVA: construction, application and evaluation. Forest Ecology and 

Management, National and Regional Climate Change Impact Assessments in the Forestry Sector 162, 3–21. https://doi.org/10.1016/S0378-
1127(02)00047-6 

Purser, P., Lynch, T., 2012. Dynamic yield models used in Irish forestry. Coford Silviculture/Management 4. 
Schelhaas, M., Verkerk, P.J., Zudin, S., 2018a. Additional documentation of the EFISCEN model version 4 (No. 217). WOT Natuur & Milieu. 
Schelhaas, M.-J., Hengeveld, G.M., Heidema, N., Thürig, E., Rohner, B., Vacchiano, G., Vayreda, J., Redmond, J., Socha, J., Fridman, J., Tomter, 

S., Polley, H., Barreiro, S., Nabuurs, G.-J., 2018b. Species-specific, pan-European diameter increment models based on data of 2.3 million 
trees. For. Ecosyst. 5, 21. https://doi.org/10.1186/s40663-018-0133-3 

Walters, K.R., 1993. Design and development of a generalized forest management modeling system: Woodstock, in: Forest Management and 
Planning in a Competitive and Environmentally Conscious World. Presented at the International Symposium on Systems Analysis and 
Management Decisions in Forestry, Valdivia, Chile, p. 6. 



Wikström, P., Edenius, L., Elfving, B., Eriksson, L.O., Lämås, T., Sonesson, J., Öhman, K., Wallerman, J., Waller, C., Klintebäck, F., 2011. The 
Heureka forestry decision support system : an overview 3. 

 

 


