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Context and problem statement

The wood sector

Silver birch

A sector in transition
In need of a second wind

A remarkable species

Context :
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Histogram of standing volume, annual increment and annual harvest by species in
Wallonia.

Source : DNF, IPRFW 2024, via Panorabois 2024 (Filière Bois Wallonie). Bois fort tiges sur écorce, volumes centrés 2019.
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Introduction

Standing volume, annual increment & annual harvest by species in Wallonia.

Source : DNF, IPRFW 2024, via Panorabois 2024 (Filière Bois Wallonie). Bois fort tiges sur écorce, volumes centrés 2019.

Graphiques de la variation relative de croissance [%] en fonction de la date [année] pour le Hêtre (Fagus sylvatica), l'épicéa (Picea abies) et le
Bouleau (Betula sp.) (IPRFW 1982-2024)
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From the tree to the plank

Introduction
Context and problem statement



The plank :

9

Modulus of elasticity (MOE) [MPa] as a function of density [kg/m³] at
12% moisture content, by species. (T. Mortelmans, unpublished, 2026)

Ashby index by species, equivalent to the
ratio of modulus of elasticity (MOE) [MPa] to

density [kg/m³]

Introduction

Birch

Oak 

Beech

Spruce

Masse volumique

Context and problem statement



Birch (Betula pendula Roth), current and
potential: characterisation of its mechanical
properties relative to growth conditions and
integration into the Walloon wood sector.
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Subject 
Introduction

Current Birch = Unmanaged birch (UM) Potentail Birch = Managed Birch (M)

Holvoet et al. Non-destructive tree volume
estimation using mobile laser scanning:

Impact of the tree shape on measurement
error. 2026



Birch (Betula pendula Roth), current and
potential: characterisation of its mechanical
properties relative to growth conditions and
integration into the Walloon wood sector.
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Birch (Betula pendula Roth), current and
potential: characterisation of its mechanical
properties relative to growth conditions and
integration into the Walloon wood sector.
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Roundwood
processing

site

Schéma de la filière
bois wallonne, en

flux relatifs,
construit en vue
d’une utilisation

avec le logiciel CAT
(Charles, 2023).

Introduction

Sawlogs wood 

Industrial wood

Energy wood

54%

17%

29%

Context and problem statement
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Objective of the master's thesis

Socio-economic section

Mechanical section

Can birch be used as saw timber (potential
birch)?
What are the challenges for its valorisation?

Can the current birch resource be used
as saw timber?
At least, not just as firewood.

What is the impact of silviculture (i.e.
thinning and pruning) on wood technology
(i.e. stiffness, MOE)?

Objectives :



Parametre Baudour La Roche en Ardenne

Mean annual temperature* 11,0°C 8,7°C

Mean annual precipitation* 811,6 mm 1005,8 mm

Trophic level** Oligotrophe (-III) Méso-oligotrophe (-I)

Soil water level** Mésique (I) Frais (0)

*IRM, 2026 **SPW,WalOnMap, 2026.

Baudour
5 Manageds Trees

 D130 de 32 à 46cm
13 Unmanageds trees  

D130 de 13 à 19cm
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Methodology 
Mechanical

La Roche En Ardenne
4  Manageds trees

D130 de 26 à 30 cm
12 Unmanageds trees

D130 de 12 à 22 cm
 



Birch harvestBirch selection 
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Methodology 

Mechanical section :
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Mechanical section :

Sawn into
boules

UN

M
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Birch harvestBirch selection 

Methodology 
Mechanical



Mechanical section :

Drying in a
solar kiln
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UN M

Sawn into
boules

Birch harvestBirch selection 

Methodology 
Mechanical



In parallel:
Coring of butt logs
Visual grading

Mechanical section :
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Drying in a
solar kiln

Sawn into
boules

Birch harvestBirch selection 

Methodology 
Mechanical



Mechanical section :

Planing of the
boards 

Mechanical
tests
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Drying in a
solar kiln

Sawn into
boules

Birch harvestBirch selection 

Methodology 
Mechanical
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Sampling results
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Diameter at breast height (DBH, 1.30 m) [cm] as a function of tree age [number of growth rings]

Mechanical
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Sampling results
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Moyenne = 14,6 planches/arbre

© Tom DE MIL

Mechanical



Ring per centimeter (RPC
plank)

Stifness (MOE dyn)

Density

Moisture content before
dynamic MOE measurement
(MC)

No. of knots before planing

Position in the tree (log)

Board profile

ID tree

Stand

Silvicultural treatment

Diametre at 1,30m

Height

Age

RPC of the tree
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Sampling results

Ring per centimeter (RPC)

Measured variables :

Birch Plank

Mechanical



Mass measured with a balance

Frequency spectrum (FFT) of the recorded signalFrequency spectrum (FFT) of the recorded signalFrequency spectrum (FFT) of the recorded signal

First harmonicFirst harmonic  First harmonic 

Value used toValue used to

calculate MOEdyncalculate MOEdyn

Value used to
calculate MOEdyn
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Results
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Pr. Dan Ridley Ellis

Mechanical



Variable (mean per
tree)

Stand (Baudour / La
Roche)

Silvicultural
treatment (M / UM)

Interaction
(syvicultural + stand)

Ring per centimeter
(RPC) [n/cm]

Density [kg/m³]

Stifness (MOEdyn )
[MPa]
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Résultats des ANOVA de type III :

Mechanical
Results



Variable (mean per
tree)

Stand (Baudour / La
Roche)

Silvicultural
treatment (M / UM)

Interaction
(syvicultural + stand)

Ring per centimeter
(RPC) [n/cm]

ns (p = 0,777) *** (p < 0,001) ns (p = 0,783)

Density [kg/m³] *** (p < 0,001) ns (p = 0,912) * (p = 0,018)

Stifness (MOEdyn )
[MPa]

** (p = 0,0013) ns (p = 0,192) ns (p = 0,892)
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Résultats

Résultats des ANOVA de type III :

Mechanical



28

Dynamic stiffness [MPa] as a function of ring count per cm [rings/cm] per tree
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Mechanical
Results



Variable (mean per
tree)

Stand (Baudour / La
Roche)

Silvicultural
treatment (M / UM)

Interaction
(syvicultural + stand)

Ring per centimeter
(RPC) [n/cm]

ns (p = 0,777) *** (p < 0,001) ns (p = 0,783)

Density [kg/m³] *** (p < 0,001) ns (p = 0,912) * (p = 0,018)

Stifness (MOEdyn )
[MPa]

** (p = 0,0013) ns (p = 0,192) ns (p = 0,892)
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Résultats des ANOVA de type III :

Mechanical
Results
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Ridigité dynamique [Mpa] en fonction de la masse volumique [kg/m³] par arbres
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Masse volumique [kg/m³] par arbre 

Mechanical
Results
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Conclusion

“Current and potential birch (Betula pendula Roth): characterisation of mechanical properties
relative to growth conditions.”

Mechanical conclusion : 

No impact, no significant effect
observed

Mechanically equivalent, crop trees
and unmanaged trees show identical
behaviour

Variability present (i.e. between plots)
but negligible: it varies, without any
notable practical consequence

Ring per centimeter Silvicultural treatment

Density

Mechanical
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Conclusion

From mechanics to practice

Mechanical



Weak industrial infrastructure for birch in
Western Europe (mills, processing chains).
Poor market reputation compared to
“traditional” species (oak, beech, spruce).
Lack of public awareness and management
guidelines leading to low-quality logs.

S W

Generally low-quality timber in Western Europe
due to poor management or unsuitable
silviculture.
Lack of silvicultural know-how: pruning,
spacing, and thinning often neglected.
In mixed stands, birch may outcompete slower-
growing species if unmanaged.

O TOpportunities

Strengths Weaknesses

Threats
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Positive Negative

Fast natural regeneration and strong colonizing
ability.
Broad ecological amplitude — thrives on poor or
disturbed soils.
High genetic variability and adaptability to
changing climates.
Supports biodiversity and soil functions (light
canopy, organic matter quality, microbial
activity).

Increasing demand for species
diversification and locally sourced wood.
Potential use in engineered wood products
(plywood, furniture, interior design, CLT).
Could be integrated into mixed stands and
restoration plantings to enhance resilience.
Climate change may expand suitable growing
zones north and westward.
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Methodology :

Semi-structured interviews [n=17]

Focus groups [n≈30]

Field observations [>200 h]

Literature review

        => SWOT matrix

Methodology
Socio-economic

Adapté de Dubois 2020



Potential birch :
Potential birch can be integrated into the Belgian hardwood sector, both as a substitute for beech and
as a species in its own right.
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Socio-economic
Results



Current birch :
Current birch can be integrated into the softwood sector, particularly in the thinning-
wood segment.

35© Timon LUIZI © Timon LUIZI© Tom MORTELMANS

Socio-economic
Results
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General conclusion

Opportunities

Priority 

Needs

Mechanical equivalence

Growing enthusiasm among European
stakeholders for this species.

Socio-economic barriers are the priority
issues.

Broadening the study to a
multidisciplinary approach.

Regardless of management, M and UM
trees can be used as saw timber.



Merci pour votre
écoute
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Étude
Nombre

d’éprouvettes
(n)

MOE global MOE local MOR

Šilinskas et al.
(2024)

520 — r² = 0,23 (r = 0,48) r² = 0,17 (r = 0,41)

Lemke et al.
(2023)

600 r² = 0,73 r² = 0,50 r² = 0,33

Gil-Moreno et al.
(2025)

94 r² = 0,64 r² = 0,47 r² = 0,20

Master 2 GFEN
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MOE dynamique vs.

Annexe
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Contexte et problématique
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Echelle de mesure Variables mesurées Type Unité

Arbre

ID arbre Qualitative (facteur) ID

Parcelle Qualitative (facteur) Baudour/La Roche

Modalité sylvicole Qualitative (facteur) AO/NG

Diamètre à 1,30m Quantitative cm

Hauteur Quantitative m

Âge Quantitative Nb. cerne

Densité de cerne (RPC arbre) Quantitative Nb. cerne /(D130/2)

Planche

Nb. de nœuds avant rabotage Qualitative A/B/C/D

Position dans l’arbre (billon) Qualitative A/B/C/D/…

Profile de planche Qualitative Quartier/Faux Quartier/Dosse

Taux d’humidité avant MOE
dyn (TH)

Quantitative %

Densité de cerne (RPC planche) Quantitative Nb. cerne / cm

Rigidité (MOE dyn) Quantitative (à expliquer) MPa

Masse volumique (MV) Quantitative (à expliquer**) Kg/m³

* à expliquer et explicative

Annexe



le monde scientifique (hors faculté) [n = 4] ; 

le monde industriel [n = 5] ; 

les sieurs et transformateurs à petite échelle [n = 6] ;

la filière bois Wallonie [n = 2] ; 

les propriétaires forestiers privés [n ≈ 30] ;

observation en chantier de découpe [ >200h]

Socio-économique

Matériels :
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Le bois de bouleau
Module de rupture

MOR,moy [MPa] en fonction
de l'essence.

0 20 40 60 80 100 120 140

Charme

Bouleau

Hêtre

Frêne

Chêne

Pin sylvestre

Aulne

Douglas

Épicéa

[MPa]

137,0

121,6

111,1

110,6

114,2

98,2

89,7

85,3

70,0

Module d'élasticité
MOE,moy [MPa] en fonction

de l'essence.

0 5.000 10.000 15.000 20.000

Charme

Bouleau

Hêtre

Frêne

Chêne

Pin sylvestre

Aulne

Douglas

Épicéa

[MPa]

14.250

14.983

14.618

12.928

12.350

11.728

10.420

12.853

10.540

Masse volumique à 12%
d'humidité en [kg/m³],  en

focntion de l'essence.

0 200 400 600 800
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Bouleau

Hêtre

Frêne
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[kg/m³]

782

712

695

664

705

537

521

510

443
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Le bouleau
Master 2 GFEN

Répartition de la ressource de bouleau en belgique en fonction de la classe de diamètre.

Belgique - N tiges (%) Belgique - Vol. (%)

14.32 – 23.87 23.87 – 33.42 33.42 – 42.97 42.97 – 52.52 52.52 – 62.07 62.07 – 71.62
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Classe de diamètre [cm]

[%
]
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Site : La Roche en Ardenne (n=16) Baudour (n=18)

Total (n=34)

Sylviculture : AO (n=4) NG (n=12) AO (n=5) NG (n=13)

D130 [cm]

29,0 ± 1,6 17,4 ± 3,1 37,1 ± 6,2 16,4 ± 1,8

21,3 ± 8,3

20,3 ± 5,9 22,1 ± 10,1

C150 [cm]*

89,3 ± 5,1 53,7 ± 9,5 114,2 ± 18,9 50,5 ± 5,6

65,6 ± 25,6

62,6 ± 18,0 68,2 ± 31,1

Volume [m³]*

0,6 ± 0,1 0,2 ± 0,1 1,1 ± 0,3 0,2 ± 0,0

0,38 ± 0,35

0,3 ± 0,2 0,4 ± 0,4

Nb. de cerne (âge)
[année]

29,0 ± 0,0 32,1 ± 2,8 34 ± 2,9 31,5 ± 2,7

1,69 ± 0,46

31,3 ± 2,8 32,2 ± 2,9

RPC_arbre
[cerne/cm]

1,0 ± 0,1 1,9 ± 0,2 0,9 ± 0,1 2,0 ± 0 ,2

31,8 ± 2,8

1,7 ± 0,4 1,7 ± 0,5

*données issues de calculs réalisés sur R, via le package « gcuber »

Master 2 GFEN
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LOTS

Lot 1 107 échantillons (planches)

Lot 2 378 échantillons (planches)

Total 485 échantillons uniques (planches)

660 échantillons de 1,30m

576 échantillons de 1,30 m hors des planches de test de
séchage
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