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Topics 

• Supplement: Hardwood resources in Austria, France, Germany and Slovenia 

• Forecast of hardwood resources and harvest in Germany 

• Roundwood characterization 

• Next steps 

• Dissemination 
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Hardwood resources in Austria, France, Germany and Slovenia 
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Total stocks (all four countries combined; in million m³) 

• Beech: 1,116.7 

• Oaks: 1,108.7 

• Ash: 197.4 

• Sweet chestnut: 134.7 

For comparison: Softwood stocks in France and Germany (in million m³) 

• Norway spruce: 1,617.6 (Silver fir: 290.4) 

• Douglas fir: 184.7 

• Pines (Scots pine and maritime pine): 1,048.8 

In Germany, the stocks of spruce have decreased by 48.6 M m³ since the previous forest inventory (in 
2002), while the stocks of beech and oaks have increased by 57.8 and 50.1 M m³, respectively. 

Hardwood resources in Austria, France, Germany and Slovenia 
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Forecast of hardwood resources and harvest in Germany 

The WEHAM model — basic functionality 

• Specifically adapted to data from the German forest inventory (BWI) 

• Single-tree-based simulation of growth and harvest (and mortality); bucking/sorting module  

• Input (database): individual trees from forest inventory point sampling; projection to whole forest 
area 

• Simulation governed by a control database containing growth models, parameters of silvicultural 
treatment, and log bucking/sorting specifications 

Restrictions 

• Results only valid on a large scale (federal state is the smallest entity for analyses) 

• No change of species or change of site conditions modelled 

• Bucking/sorting module: standard stem models (diameter/height) used, quality not taken into 
account (not recorded at inventory) 
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Forecast of hardwood resources and harvest in Germany 

WEHAM prediction of standing stocks according to the official scenario 
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Forecast of hardwood resources and harvest in Germany 

WEHAM prediction of annual harvest volumes according to the official scenario 
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Forecast of hardwood resources and harvest in Germany 

Prediction of roundwood supply: Bucking/sorting variants tested 
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Forecast of hardwood resources and harvest in Germany 

Prediction of roundwood supply: Bucking/sorting variants tested 

Height [m] 
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Forecast of hardwood resources and harvest in Germany 

Prediction of annual roundwood supply 2023–2027 — Beech; bucking variant 1 

CTL logs and stem wood 
combined: 6,631,000 m³ 
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Forecast of hardwood resources and harvest in Germany 

Prediction of annual roundwood supply 2023–2027 — Beech; bucking variant 2 

CTL logs and stem wood 
combined: 6,737,000 m³ 
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Roundwood characterization 

Roundwood samples 

Species No. of logs Mid diameters [cm] Lengths [m] 

European beech 
(Fagus sylvatica) 

29 16 – 45 4.02 – 5.08 

Sessile/pedunculate oak 
(Quercus petraea/robur) 

16 21 – 34 4.13 – 4.50 

European ash 
(Fraxinus excelsior) 

18 27 – 47 3.39 – 5.06 

Sweet chestnut 
(Castanea sativa) 

24 17 – 30 3.87 – 4.65 
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Roundwood characterization 

Methods 

• Measurement of roundwood features (knots, crook, defects, etc. ) 

• Roundwood grading according to EN 1316-1:2012 and German standard RVR  

• X-ray CT scanning 

• Longitudinal frequency measurement (MiCROTEC ViScan) and calculation of log 
MOEdyn 
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Roundwood characterization 

Distribution of log grades 

Number of logs in grade (EN 1316/RVR) 

Species A B C D Off-grade 

European beech 
(Fagus sylvatica) 

0/0 0/0 0/18 25/8 4/3 

Sweet chestnut1 
(Castanea sativa) 

0/0 0/0 2/23 19/1 3/0 

1 Graded according to rules for oak 
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Roundwood characterization 

CT images of the hardwood species 

Beech Oak 
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Roundwood characterization 

CT images of the hardwood species 

Ash Chestnut 
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Roundwood characterization 

Green density and MOEdyn: beech log sample 

Green density: 901.0 – 1,036.6 kg/m³; MOEdyn: 5,446.4 – 13,514.5 N/mm² 
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Roundwood characterization 

Green density and MOEdyn: ash log sample 

Green density: 709.0 – 826.2 kg/m³; MOEdyn: 7,694.1 – 14,053.2 N/mm² 
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Roundwood characterization 

Green density and MOEdyn: chestnut log sample 

Green density: 792.5 – 928.3 kg/m³; MOEdyn: 9,430.2 – 13,898.7 N/mm² 
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Next steps 

• Sawing of the sample logs  

• Sawing of lamellas 30 × 150 mm and 30 × 200 mm; fixed 
set of sawing patterns, selected by top-end diameter; log 
rotation from sawing simulation (optimization according 
to outer shape) — if feasible 
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Next steps 

• Sawing of the sample logs  

• Sawing of lamellas 30 × 150 mm and 30 × 200 mm; fixed 
set of sawing patterns, selected by top-end diameter; log 
rotation from sawing simulation (optimization according 
to outer shape) — if feasible 

• Kiln-drying only if required (MC > 30%); edging of 
sideboards and planing if necessary 

• First log sample to be processed: beech (18 logs) 

• Lamella testing at HFA 

• Visual strength grading according to DIN 4074-5:2008-12  

• Measurement of board MOEdyn (ViScan) 

• Destructive testing of tensile strength according to EN 
408:2012-10 

• ca. 150 lamellas in total (50 – 60 beech lamellas)  
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Next steps 

• Testing of (automated) knot detection in CT images 

• Testing of existing algortithms for softwoods on CT images of oak, ash and chestnut 
(beech will be most problematic…) 

• Estimation of optimization potential for lamella production 

• If feasible: Sawing simulations with iteration of log rotation angle; grading of the 
products according to DIN 4074-5:2008-12 

• Testing WEHAM on inventory data from Austria 

• W. Russ (BFW) currently working on conversion of the database structure (workshop 
with department of biometry at FVA held on 5/28) 
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Dissemination 

• Paper on the present evaluation of the beech log sample submitted to the International Scientific 
Conference on Hardwood Processing (ISCHP) 2015 (Québec City, 9/15–17) 

• Same paper also submitted (this week) to the 19th International Nondestructive Testing and 
Evaluation of Wood Symposium (Rio de Janeiro, 9/22–25) 
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Thank you for your 
attention! 


